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COAL AND COAL PRODUCTS 


2139 (NP—23364) Purdue professors report progress on coal- 
related research at Purdue University. (Purdue Univ., Lafayette, IN 
(USA). Energy Engineering Center). May 1976. 33p. Purdue Uni- 
versity, West Lafayette, IN. 

Approximately 150 professors at Purdue are engaged in 
energy-related research and educational activities. Most of this re- 
search is easily categorized within the major areas of fossil energy, 
nuclear energy, solar energy, safety and the environment, conserva- 
tion, and other socioeconomic areas pertinent to energy policy 
analysis. Certain areas stand out because of the number and qualifica- 
tions of professors involved. One of the purposes of the Energy 
Engineering Center is to recognize and define such areas, to bring 
the individuals together across departmental lines on a campus-wide 
basis, and to give encouragement and assistance to the further 
development of those areas. Coal research is such an area because of 
widespread faculty interests, and because of the recognition that 
Purdue University, as a Land Grant Institution, located in an area 
with abundant coal reserves, has a special responsibility to help solve 
the problems associated with increasing coal utilization to help meet 
the nation’s energy needs. Funding for specific projects has come 
from the Energy Research and Development Administration, Na- 
tional Science Foundation, Advanced Research Projects Agency, 
Environmental Protection Agency, Electric Power Research Insti- 
tute, and the Indiana Electric Association, and it is the purpose of 
this report to provide an overall picture of progress to date. 


PROCESSING 
REFER ALSO TO CITATION(S) 2680 


CARBONIZATION 
REFER ALSO TO CITATION(S) 2260, 2267 


2140 Metallurgical cokes from oxidized highly caking coals. 
Ignasiak, B.; Carson, D.; Jadernik, P.; Berkowitz, N. (Alberta Res 
Counc, Edmonton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 
1, 252-262(12 Mar 1978). 

Results of a study are presented which show that improve- 
ments of coke strength brought about by preheating caking coals 
before carbonization accrue from inadvertent oxidation rather than 
from physical changes in the coal mass due to removal of moisture. 
Controlled oxidation of highly caking coal, followed by carboniza- 
tion, produces cokes which, in terms of strength, are equivalent to 
those obtained from prime metallurgical blends. Appropriately for- 
mulated blends of exhaustively oxidized and fresh caking coal simi- 
larly yield cokes whose properties are comparable to those cokes 
made from the same coal after oxidation under optimum conditions. 
Experimental data are tabulated, plotted and discussed. 6 refs. 


2141 (FE—1220-36) Clean Coke Process. Process development 
studies report for first quarter 1978. Miller, C.T. (USS Engineers and 
Consultants, Inc., Pittsburgh, PA (USA)). May 1978. Contract EX- 
76-C-01-1220. 30p. Dep. NTIS, PC A03/MF AOI1. 

Approximately 1500 pounds of sized feed for the carboniza- 
tion PDU was prepared from 1.5 tons of the Robena sample. This 
coal contains 1.6% sulfur and has a Free-Swelling Index of 81/2, 
which is representative of Pittsburgh Seam coal. Two runs with this 
coal were attempted in the PDU during this period, but both were 
aborted by operating problems in the system. Corrective measures 
have been implemented and will be tested in future tests. Bench tests 


show promise for a milder preoxidation treatment to render Pitts- 
burgh coal nonagglomerating in two-stage carbonization. Samples of 
neat tar (wash-oil-free) from first-stage carbonization of both West 
Kentucky and Pittsburgh Seam coals in the 3-inch bench unit were 
characterized by distillation and by analysis of the chemical-oil 
fractions; results are presented. An evaluation was conducted on 
coals and chars from both Illinois and Kentucky to determine why 
they behaved differently in the CLEAN COKE process. The sam- 
ples were analyzed by petrographic, chemical, and physical test 
methods, and a number of minor differences were noted. However, 
the results are inconclusive with the present data. Airblowing and 
heat treating of hydrogenation heavy oil continues to show promise 
for improving its properties as a binder in form-coke. Tests were also 
conducted to determine the optimum concentration of treated binder 
in the green mix for producing strong form-coke. Binder concentra- 
tions in the range 25 to 30% produced coke test specimens having 
crushing strengths greater than 11,000 psi. Lower binder concentra- 
tions are desirable and are suited for briquetting operations, which 
may be the forming technique chosen for scale-up of the process. 
The vertical-shaft coking kiln was operated to complete final car- 
bonization of pellets produced and cured previously. Both batches of 
test pellets gave weak coke products of low crushing strength. 


2142 Expansion behaviour of bituminous coal in high tempera- 
ture coking. Szurman, E. Glueckauf-Forschungsh.; 39: No. 3, 114- 
119(Jun 1978). (In German). 

By assessing extensive results of experiments on the problem 
of expansion of bituminous coal in the horizontal chamber coking 
process in distribution process, it was possible to represent the 
driving force mathematically as a function of gas pressure in the 
plastic zone, and of the coking conditions. This quantitative relation- 
ship is important, above all, relative to the limit of loading of a 
chamber wall. Using even section loading, the limit of loading of 
coking oven walls is reached at a wall loading of 900 mm water 
gauge. In the limit of loading one is dealing with a resultant load, 
which is obtained from the loads existing on both sides of a coking 
oven wall. In consequence the statements on gas pressure relate to 
the gas differential pressure, which results from the gas pressures in 
the plastic zones of two adjacent coking ovens. The calculation of 
the gas differential pressure causing the limiting loading of coking 
oven walls is possible using the equations set up. For practical 
monitoring of the process a spatial representation of the gas differen- 
tial relative to absolute gas pressure is developed and discussed. The 
scale of the danger of expansion can be read off from the representa- 
tion. 


2143 Highly productive techniques for manufacturing high-tem- 
perature coke from soft low-calorie lignite--1. Schmidt, J.; Knauth, B. 
(Anlagenbau Leipzig, E Ger). Energietechnik; 28: No. 3, 103- 
108(Mar 1978). (In German). 

The significance and complex utilization of lignite is de- 
scribed using the example of the German Democratic Republic. Of 
all the different possibilities of manufacture of lump coke from 
lignite, the heating surface coking is described in detail. After 
considering the special requirements of the process, a detailed de- 
scription of the process technology is given. This technology has 
proved itself in the Schwarze Pumpe gas combine. The measures 
taken for intensification of the production are mentioned. Changes in 
the consumption structure of the coke and other products are taken 
into consideration. This paper was presented at the Tenth World 
Energy Conference in Instabul (Sept. 1977). 


2144 Coking industry: survey and guidelines for the eighties. 
Nashan, G. Glueckauf; 114: No. 3, 127-136(Feb 1978). (In German). 

The coke market in the past and its future prospects are 
reported on. The coke economy largely depends on the iron and 
steel industry which needs coke in the first place as a raw material. 
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The development of the pig iron industry in the world, and in 
particular in the Federal Republic of Germany, and its impacts on 
and significance for the coke industry and coking techniques are 
discussed. 


2145 Planning and design stage and the first years of operation 
of the Lauchhammer coking plant. Bilkenroth, G.; Rammler, E. 
(Ber: Freiberg, E Ger). Energietechnik; 28: No. 2, 44-47(Feb 
1978). (In German). 

On the occasion of the 25th anniversary of the Lauchhammer 
lignite high-temperature coking plant, the situation that led to its 
construction and the experience gained during the planning and 
design stage of its construction is recalled by the chief inventors of 
the process, G. Bilkenroth and E. Rammler. 


2146 Coking lignite: its current status and future prospects. 
Suess, M.; Hertel, E. (Brennstoffinst Freiberg, E Ger). Energietech- 
nik; 28: No. 2, 53- 59(Feb 1978). (In German). 

On the basis of several time-limited research stages, the petro- 
logical justification of the concept of a "coking lignite” grade is 
elucidated. Application of the “coking lignite” definition to the 
Klettwitz deposit of the Lauchhammer lignite coking combine per- 
mits a reliable evaluation of the quality of the lignite to be mined in 
the future. Several diagrams and graphs illustrate the article. 9 refs. 


2147 Experience gained in the operation of the Lauchhammer 
cokery. Petzoid, G.; Arandt, R. (Braunkohlenkomb Lauchhammer, 
E Ger). Energietechnik; 28: No. 2, 69-73(Feb 1978). (In German). 

Details about the installation at the Lauchhammer cokery, 
numbers of workers, productivity, service life of ovens and equip- 
ment, rationalization and modernization measures, etc., are given. 


2148 Physical and physico-chemical processes in the production 
of lignite high-temperature coke. Klose, E.; Toufar, W. (Bergakad 
Freiberg, E Ger). Energietechnik; 28: No. 2, 74-79(Feb 1978). (In 
German). 

Degassing of solid fuels is a chemically conditioned process 
whose accompanying physical phenomena are of considerable inter- 
est. Both phenomena may be characterized by appropriate measure- 
ment procedures. A comparison of mass and volume changes during 
the degassing process shows certain interrelations, an exact investi- 
gation of which yields interesting results. In particular, an apparent 
relation between the solidity of coke and the difference between the 
mass decrease and volume shrinkage has to be emphasized. Consid- 
erable research is necessary to understand theoretically the process 
and to be able to model mathematically, however, 19 refs. 


2149 Philosophy of blending coals and coke-making technology 
in Japan. Nakamura, N. Jronmaking Steelmaking; 5: No. 2, 49- 
60(1978). 

This paper describes methods of making metallurgical coke 
from low-grade coal, charging of pre-heated coal, blending of bri- 
quetted coal, blending of coke additives, and formed coke manufac- 
ture. Coke strength indices and factors affecting coke strength are 
discussed. 


2150 Present status of production procedure for briquette blend 
coke. Yoshinaga, M.; Sanada, M.; Okuhara, T. Nippon Steel Tech. 
Rep. Overseas (Engl. Transl. ); No. 10, 27-35(Nov 1977). 

A description of the method of manufacturing briquette 
blended coke which has been developed and successfully industrial- 
ized by Nippon Steel Corporation as a measure to deal with the 
shortage of coking coal for the production of blast-furnace coke. 
This method consists of uniformly mixing the charge coal (fine) with 
briquette made by the addition of a binder to part of the coal and 
charging the mixture into a conventional coke oven. Benefits include 
a conspicuous improvement in coke strength, and the fact that the 
method is easily practicable merely by the addition of briquette 
making and mixing facilities to the existing coke making facilities. 
Operation results at the Tobata coke plant are given. 


DESULFURIZATION AND PURIFICATION 
REFER ALSO TO CITATION(S) 2160, 2187, 2204, 2216 


2151 (ACD—38391-8) Investigation of high velocity wedge sep- 
arator for particle removal in coal gasification plants. Quarterly 
report, February 1—April 30, 1978. Linhardt, H.D.; Beveridge, J.H. 
(Airco Cryogenics, Irvine, CA (USA)). 1978. Contract EF-77-C-01- 
2709. 33p. Dep. NTIS, PC A03/MF AOI. 

This report summarizes the progress toward the design, fabri- 
cation, assembly, checkout, and operation of the Ambient Analog 
Model (AAM) of the high velocity wedge separator. Phase II is the 
test program of the prototype wedge separator elements under 
simulated and real pressure and temperature conditions. The basic 
theory has been presented previously. 
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2152 (FE—9060-1) Coal desulfurization by low temperature 
chlorinolysis. Final report for Phase I, July 6, 1977—Nobvember 6, 
1977, Kalvinskas, J.J.; Hsu, G.C.; Ernest, J.B.; Andress, D.F.; Feller, 
D.R. (Jet Propulsion Lab., Pasadena, CA (USA)). 23 Nov 1977. 
Contract ET-75-I-01-9060. 105p. (JPL-PUBL—78-8). Dep. NTIS, 
PC A06/MF AOl1. 
The final report for Phase I of the Coal Desulfurization by 
Low Temperature Chlorinolysis Project carried out by the Jet 
iy ulsion Laboratory is presented. The Phase I program consisted 
1) Laboratory testing of twelve coals, including 9 bituminous, 2 
A ane my 1 lignite, 1 high organic sulfur and 1 high pyritic 
sulfur coal, selected with consultation and approval of the United 
States Bureau of Mines. (2) Preliminary design and equipment speci- 
fications for bench-scale (batch) and mini-pilot plant (continuous 
flow) coal desulfurization that included immersion testing of reactor 
construction materials. Laboratory testing was carried out on 100- 
gram samples of +200 mesh coal using laboratory glassware. Major 
rocess steps included: chlorination, hydrolysis and dechlorination. 
Geasbene tested included time, temperature, solvent, water-to-coal 
ratios, chlorine rate and steam-to-coal ratios. Sulfur removal data 
scatter is extensive. Average sulfur removals for PSOC-219 are: 
organic sulfur—S0 to 60%, pyritic suifur—60 to 70%, total sulfur— 
60 to 70%. Of the remaining 11 coals, three had an organic sulfur 
reduction of less than 20%, fe had an organic sulfur reduction of 
71 to 83%, and the remaining coals had intermediate organic sulfur 
removals. The total sulfur reduction for 3 of the 11 coals is less than 
34%. The remaining coals had total sulfur reduction of 37 to 78% 
with accompanying pyritic sulfur removals of 13 to 99%. 


2153 (ORNL/TM—6223) Evaluation of a moving-bed system 
for hot-gas cleanup. Lamb, R.H. (Oak Ridge National Lab., TN 
(USA)). Jun 1978. Contract W-7405-ENG-26. 28p. Dep. NTIS, PC 
A03/MF AOl. 

A study was conducted of the feasibility of passing hot, raw 
gasifier gas from coal conversion through a proposed, regenerable 
moving bed of particles for removal of sulfur and particulates from 
the gas. A more conventional system _— a regenerable, fixed bed 
of particles for sulfur removal and a panel filter for dust removal was 
selected from the open literature and used as the reference system 
for determining the merits of the proposed moving-bed system. The 
composition and quantity of raw gas used for cost evaluation in the 
reference study of hot-gas cleanup were based on gasifying 1 MM 
Ib/hr of MAF coal. Further, for the oxygen-blown Lurgi case in the 
reference study, eight parallel trains of fixed-bed, hot-gas cleanup 
equipment were provided for sulfur sorption. In the present study, 
the moving-bed system was evaluated on the Same basis, with the 
following results: (1) The fixed capital investment for the moving- 
bed system is estimated to be $24,000,000 (or approximately 31 
percent) less than that for the fixed-bed system. (2) Both systems 
recover more energy (as high-pressure steam) than they consume. 
The moving-bed system recovers 120 MM Btu/hr (approximately 92 
percent) more energy for export than the reference system. (3) The 
plant level cost of owning and operating the facilities (excluding 
sorbent makeup cost) is estimated to be $8,100,000 (approximately 48 
percent) per year less for the moving-bed system. (4) Design of the 
moving-bed system required a total sorbent recycle rate of 372,000 
lb/hr. The cycle time is 3.5 hr, and about 2300 cycles are required in 
an 8000-hr operating year. At the break-even point, the amount of 
makeup sorbent that can be afforded per cycle at a nominal unit 
sorbent cost of $0.50/lb amounts to 8400 Ib or 0.65 percent. 


2154 Upgrading of solvent refined coal. Fu, Y.C.; Batchelder, 
R.F.; Winslow, J.C. (US Dep of Energy, Pittsburgh Energy Res 
Cent, Pa). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 81- 
91(12 Mar 1978). 

Several coal liquefaction processes are being developed by 
various organizations. The initial objective appears to be the produc- 
tion of low-sulfur boiler fuels for power generation, but it is obvious 
that upgrading of these coal liquids will be necessary to make 
acceptable quality fuels for home, transportation, and industrial 
sectors of the economy. Studies have been conducted on the upgrad- 
ing of coal-derived liquids, tar, and anthracene oil in the past. This 
report presents an evaluation study on hydroprocessing of a blend of 
30 weight percent SRC and 70 weight percent SRC process solvent. 
It was chosen as the feedstock, because in some respects it is typical 
of coal liquids such as SYNTHOIL or mixtures of atmospheric 
bottoms and vacuum bottoms of H-Coal. In experiments, various 
commercial catalysts have been tested for comparison. Both single- 
stage and two-stage hydroprocessing methods were tested and re- 
sults are compared with each other. It is demonstrated that the 
upgrading is quite effective at the second stage. The light fractions 
of the second-stage product have very low sulfur and nitrogen 
contents (pass EPA specifications for turbine oil). 4 refs. 


2155 Catalyst (Co—Mo—alumina) active life for 
hydrodenitrogenation of coal derived oils. Ahmed, M.M.; Crynes, 
B.L. (Oklahoma State Univ., Stillwater). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 3, 971-983(Aug 1977). (CONF-770301—P3). 
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From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The objective of this paper is to compare the activities and 
hence the active life of two Co—Mo—alumina catalysts for 
hydrodenitrogenating relatively light and heavy coal derived liquids. 


2156 Hydrodesulfurization of dibenzothiophene and related 
compounds catalyzed by sulfided CoOO—MoO;/y—ALO:: effects of 
reactant structure on reactivity. Houalla, M.; Broderick, D.; de Beer, 
V.H.J.; Gates, B.C.; Kwart, H. (Univ. of Delaware, Newark). Prepr., 
Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 941-946(Aug 1977). 
(CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The hydrodesulfurization of dibenzothiophene and methyl- 
substituted derivatives are shown to be first-order reactions and the 
relative first-order rate constants were determined. These data 
showed that effects of the position of the methyl group are responsi- 
ble for an order of magnitude difference in the reactivities. A 
possible desulfurization mechanism is proposed. (JSR) 


HYDROGENATION 
REFER ALSO TO CITATION(S) 2155, 2199, 2205 


2157 Stannous chloride and cobalt molybdate-alumina catalysts 
in hydrogenolysis of solvent refined coal. Lovetro, D.C.; Weller, S.W. 
(State Univ of NY at Buffalo). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 1, 71-80(12 Mar 1978). 

In the reported experiments, the relative effectiveness of 
SnCk and Co/Mo/A1:Os (silica-stabilized) for the hydrogenolysis of 
solvent-refined coal was studied in a batch autoclave with tetralin as 
solvent. SnClz was exceptional in higher H2 consumption, higher 
liquefaction, and higher ratio of low molecular weight products in 
the oil fraction than either Co/Mo/Al2.Os or in catalyst-free tests. 
Discrimination between catalysts with respect to S elimination was 
difficult because of the low S content of SRC; however, the effec- 
tiveness with respect to both N and O elimination decreased in the 
order SnClz >No Catalyst >Co/Mo/AlkOs. Oil production was also 
lower with Co/Mo/Al.O; than with no catalyst, an effect which 
may be due to the SiO. present as a stabilizer in the support of 
AlkO;. The results are consistent with the concept that coal ash 
catalyzes the difficult step of converting asphaltene to oil. 5 refs. 


2158 Effect of catalyst composition on quinoline and acridine 
hydrodenitrogenation. Shih, S.; Reiff, E.; Zawadzki, R.; Katzer, J.R. 
(Univ of Del, Newark). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 1, 99-106(12 Mar 1978). 

Recently there has been increased interest in the 
hydrodenitrogenation of nitrogen-containing aromatic compounds 
typical of those found in petroleum, coal-derived liquids and shale 
oil. This paper presents results obtained in the study of reaction 
kinetics of the hydrodenitrogenation of quinoline and of acridine. In 
the reported experiments, the authors have evaluated the relative 
behavior of commercial hydroprocessing catalysts of differing metal 
composition and support under high-pressure liquid-phase condi- 
tions. The catalysts were examined in the oxidic form, the sulfided 
form and the sulfided form with HS in the system. First-order rate 
constants for all hydrogenation and bond breaking steps in the 
reaction networks were determined as a function of catalyst type and 
catalyst pretreatment. Results are tabulated which show that Ni-Mo/ 
AlzOs is a slightly better catalyst for the removal of nitrogen from 
quinoline than Co-Mo/AhkO; or Ni-W/AlOs; as shown by the 
pseudo first-order rate constants for total nitrogen removal. The Ni- 
containing catalysts appear to be more active for hydrogenating the 
benzenoid ring (ki and ks); whereas the Mo-containing catalysts 
appear to be more active in hydrogenating the heteroaromatic ring 
(k$sub 2$). The pseudo first-order rate constants for the cracking 
steps (ks and kg) are more dependent on the source of the alumina 
(catalyst) than on the metals present. 15 refs. 


2159 Steric effects in phenanthrene and pyrene hydrogenation 
catalyzed by sulfided ni-w/al$sub 2S$o$sub 3$. Shabtai, J.; Velus- 
wamy, L.; Oblad, A.G. (Univ of Utah, Salt Lake City). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 107-113(12 Mar 1978). 

The increased interest in coal liquefaction and catalytic up- 
grading of coal-derived liquids has recently led to a considerable 
amount of work on hydrodesulfurization and hydrodenitrogenation 
of model heterocyclic compounds in the presence of sulfided catalyst 
systems. In the present work the hydrogenation of phenanthrene and 
pyrene was systematically investigated as a function of sulfided 
catalyst type, reaction temperature, hydrogen pressure, and catalyst/ 
feed ratio. Experiments were performed in a semi-batch reactor, and 
products obtained were identified and quantitatively analyzed by a 
combination of gas chromatography, PMR, and mass-spectral meth- 
ods. Experimental data are presented and discussed in terms of 
reaction mechanisms. It is demonstrated that sterically blocked aro- 
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matic rings in polycyclic aromatic-naphthenic systems could be 
markedly resistant to hydrogenation in the presence of sulfided 
catalysts. This could provide a plausible explanation for the observed 
resistance of coal-derived liquids to complete hydrogenation, even in 
case the aromatic saturation equilibria are fully displaced in the 
direction of saturation. 


2160 Upgrading primary coal liquids by hydrotreatment. deRos- 
set, A.J.; Tan, G.; Gatsis, J.G. (UOP Inc., Des Plaines, IL). Ah. 
Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 962-968(Aug 19 
(CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The paper reports results of applyin ng a catalytic hydrorefin- 
ing process to four coal liquids: Solvent Refined Coal (SRC) process 
filter feed, Solvent Refined Coal extract product, Synthoil, and H- 
Coal Process hydroclone underflow. The upgrading achieved is 
evaluated in terms of reduction in benzene and heptane insolubles; 
reduction in sulfur, nitrogen and oxygen; increase in hydrogen 
content; and yield of lower boiling products. 


2161 Kinetics of hydroprocessing distillate coal liquids. Heck, 
R.H.; Stein, T.R. (Mobil Research and Development Corp., Pauls- 
boro, NJ). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 948- 
961(Aug 1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The objective of the present study was to quantify the kinet- 
ics of heteroatom removal and aromatic saturation. Distillate coal 
liquids from the H-Coal and SRC processes were hydroprocessed in 
fixed bed, continuous flow catalytic reactors. Commercial CoMo 
and NiMo on alumina catalysts were employed at conditions of 
600—800°F, 800—2500 psig hydrogen pressure, and 0.3—4.0 LHSV. 
The liquid products were analyzed for elemental composition and 
for aromatic carbon content using C'°—NMR. Heteroatom removal 
was modeled using a kinetic expression which was second-order in 
heteroatom concentration, while aromatic saturation was modeled 
using a reversible first-order rate expression. 
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REFER ALSO TO CITATION(S) 2148, 2218, 2229, 2236, 2351, 
2352, 2669, 2672, 2675, 2683 


2162 (EPRI-FP—848) Low-Btu gas combustion research. Final 
report. Shoffstall, D.R.; Waibel, R.T. (Institute of Gas Technology, 
Chicago, IL (USA)). Aug 1978. 89p. Dep. NTIS, PC A0S/MF A0O1 

This research program was initiated to characterize problems 
associated with retrofitting existing utility boilers with low- and 
medium-Btu gases manufactured from commercially available coal 
conversion processes. All the experimental results were gathered 
from a pilot-scale furnace fired with a movable vane boiler burner at 
a heat input of 0.66 MW (2,250,000 Btu/hr). The low- and medium- 
Btu gases tested ranged in heating value from 3.7 to 11.2 MJ/m*(100 
to 300 Btu/scf). They were synthetically produced with a natural 
gas reformer system. Data were collected to permit a comparison 
between natural gas and low-Btu gases in the areas of flame stability, 
flame length, flame emissivity, furnace efficiency, and NO/sub x/ 
emissions. Flame stability was found to be very sensitive to fuel jet 
velocity. An injection velocity of 30.5 m/s (100 ft/s) was found to be 
optimum. Flame length decreases with increasing movable vane 
angle (swirl of the combustion air), and the low- and medium-Btu 
gases tested were generally shorter than those of natural gas. Good 
agreement was obtained between measured and calculated flame 
emissivities. NO emissions were ordered by adiabatic flame tempera- 
ture. The use of adiabatic flame temperature provided a good 
empirical method of predicting NO emissions for the fuels tested. 


2163 (FE—1207-48) Gas generator research and development: 
BI-GAS process. 82nd monthly progress report, June 1978 (BCR 
report L-914). (Bituminous Coal Research, Inc., Monroeville, PA 
(USA); Phillips Petroleum Co., Homer City, PA (USA)). Jul 1978. 
Contract EX-76-C-01-1207. 71p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The life test of four new catalysts, BCR Lots No. 4029, 4030, 
4031, and 4032, was completed. One of these samples, No. 4031, 
showed high activity early in the test, but this decreased significantly 
after the first heating cycle to 1100 F. None of the other three 
catalysts, which were titania-supported, showed sufficiently high 
activity at normal operating temperatures to justify further consider- 
ation. A series of tests was conducted in the Plexiglas model to 
obtain heat transfer data. These tests agreed substantially with 
PEDU data and indicated that the axial tube location gave better 
heat transfer than the non-axial location. PEDU Test No. 30 was 
conducted using another batch sample of the BI-GAS pilot plant 
methanation catalyst. The reactor was operated in the combined 
shift/methanation mode with a feed hydrogen/carbon monoxide 
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ratio of 1.4 for over 55 hours. No loss of activity was apparent 
during this time, indicating that no carbon deposition problems were 
encountered. The data from PEDU Test No. 30 are currently being 
evaluated, and the results will be reported next month. Analytical 
and computer services continued in support of the overall program. 
Viscosity tests were completed on Illinois No. 6 char ash. A series of 
tests will be made with this ash and various fluxes. Minor design 
changes were made to the viscometer bob and spindle to reduce 
fabrication time and to strengthen the shaft in the heated zone. 
Appended to the report are two recommendations for avoiding 
explosive mixtures in the pilot plant. A separate abstract was pre- 
pared for one paper. 


2164 (FE—1207-48, pp 10p, Paper 3) Explosion safety studies 
of the BI-GAS Pilot Plant at Homer City, PA. Lewis, B.; Karlovitz, 
B. (Combustion and Explosives Research, Inc., Pittsburgh). Jul 1978. 

In Gas generator research and development: BI-GAS proc- 
ess. 82nd monthly progress report, June 1978 (BCR report L-914). 

While it is expected that any flammable mixture would be 
reignited in the combustion chamber by glowing char, flammable 
mixture could move downstream from the combustion chamber after 
the char has cooled down. Therefore, safe operation must be based 
on the presence of pilot flames. To prevent the formation of very 
fast burning gaseous mixtures, it is recommended that the steam flow 
to the reactor shall be continuously monitored and the oxygen flow 
automatically shut down in case of substantial reduction of the steam 
flow rate. Visual observation of the pilot flames and of the burning 
char is not possible. The combustion process must therefore be 
monitored by indirect observations. It is recommended that a pres- 
sure transducer shall be connected to the combustion chamber and 
the pressure fluctuations be displayed on the screen of an oscyllos- 
cope. The transducer shall have a frequency range up to 1,000 cycles 
per seconds. Observation of the pressure trace during the reignition 
tests described above will reveal the approach to any unstable 
combustion condition. 


2165 (FE—1527-(Vol.1)) Gas generator research and develop- 
ment, TRI-GAS process. Final report, 21 August 1973—20 October 
1977. (Bituminous Coal Research, Inc., Monroeville, PA (USA)). 
May 1978. Contract EX-76-C-01-1527. 138p. (BCR-L—886). Dep. 
NTIS, PC A07/MF AO1. 

This report describes work done to develop the BCR TRI- 
GAS fluidized-bed gasification process. TRI-GAS was designed to 
gasify all types of coal with no liquids, tars, or residual char as by- 
products. Preliminary development work on a bench scale led to the 
design and construction of a 100 lb/hr Process and Equipment 
Development Unit (PEDU). Initial testing with a noncaking coal 
determined the process conditions necessary to adequately devolati- 
lize the coal. Subsequent tests with a caking coal defined operating 
conditions necessary to destroy the coal’s agglomerating tendency 
while adequately devolatilizing the coal. Five carbon burnup tests 
were completed in the Stage 3 reactor. During these tests, several 
important operational parameters were determined. First, it was 
found that temperatures in the Stage 3 bed had to be kept at a level 
about 200 F lower than the ash softening temperature of the parent 
coal as determined by standard ASTM procedures. In addition, gas 
velocities in the Stage 3 reactor had to be kept high enough to mix 
the bed well but yet low enough to prevent severe elutriation of 
fines from the bed. Small-scale laboratory experiments and analytical 
studies were conducted to support the PEDU experimental program. 
In addition, mathematical models of the TRI-GAS process were 
developed to help predict PEDU performance. 


2166 (FE—1770-32) Computer modeling of coal gasification 
reactors, Year 2. Annual report, June 1976—June 1977. Blake, T.R.; 
Brownell, D.H. Jr.; Garg, S.K.; Henline, W.D.; Pritchett, J.W.,; 
Schneyer, G.P. (Systems, Science and Software, La Jolla, CA 
(USA)). Oct 1977. Contract EX-76-C-01-1770. 157p. Dep. NTIS, PC 
A08/MF AOl1. 

The purpose of this three year program is to develop and 
apply general computer models that will expedite the development 
and aid in the optimization and scale-up of reactors for coal gasifica- 
tion. Initial a will be to fluidized bed gasification process- 
es; subsequently both entrained flow reactors and fast fluidized beds 
will be examined. During the first year (Year 1), work will be 
initiated on the fluidized bed model in the areas of multiphase fluid 
flow without chemical reactions, and chemical reactions wthout 
fluid fow. The models, developed to represent these aspects of 
gasification processes, will be combined in the second year (Year 2) 
of the program into a numerical model of a time-dependent field 
description of fluidized bed flows in two space dimensions. Calcula- 
tions will be performed with the prototype code during Years 1 and 
2 to verify the accuracy of the ecacilions employed. In Year 2, 
these calculations should provide some preliminary results relevant 
to coal gasification. During Year 2, a computer model for entrained 
flow gasifiers will be formulated and the coal chemistry defined; this 
model will provide a field description of entrained flows in two and 
three spatial dimensions. Nonreactive flow calculations will be per- 
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formed for entrained flow processes by the end of Year 2. In the 
third year (Year 3) of the program, application of the fluidized bed 
computer model to specific gasifier processes will be extended and a 
model which includes three-dimensional effects developed. Also, 
during this third year the coal chemistry defined in Year 2 will be 
combined with the entrained flow computer model and some calcu- 
lations of such gasifier configurations performed. 


2167 (FE—1784-36) Program to discover materials suitable for 
service under hostile conditions obtaining in equipment for the gasifi- 
cation of coal and other solid fuels. Annual progress report, 1 January 
1977—31 Dec 1977. Schaefer, A.O. (Metal Properties Council, Inc., 
New York (USA)). 7 Feb 1978. Contract EX-76-C-01-1784. 268p. 
Dep. NTIS, PC Al2/MF A011. 

This Annual Report describes the progess during Calendar 
1977 on a program under the direction of The Metal Properties 
Council, Inc., designed to screen materials for use in such plants 
with respect to the various unique corrosive environments obtaining 
therein; and, finally, to provide useful corrosion data as well as 
reliable information on other properties needed for the design, 
construction, and operation of such plants. The major findings of the 
high temperature corrosion program were chromium concentrations 
of at least 20 w/o, and preferably 24 w/o, were required to provide 
long-term oxidation-corrosion resistance, particularly at high H2S 
concentration; the role of secondary additions, Al, Si, Mo, W, La, 
etc., as chromium equivalents was not established; commercial 
cobalt-base alloys were generally superior to most iron- or nickel- 
base alloys at 1800°F, except for SONi-50Cr alloys; corrosion in low- 
Btu gas at 1800°F was equal to, or more severe than, that of high- 
Btu gas at the same H2S concentration; aluminizing of 310 and 800 
did provide corrosion protection for at least 2000 hr at 1800°F; 
oxidation-corrosion generally increased with H2S concentration at 
constant temperature in the high-Btu gas and with increasing tem- 
perature at constant H2§S; at 1.5 v/o H2S, high-nickel alloys suffered 
extensive corrosion in the high-Btu gas in 100 hr at 1250° and 
1500°F; and CaO in contact with high-temperature alloys in the 
high-Btu gas at 1800°F initiated corrosion much more severe than 
SiO. or char. The results of metal specimens exposed in coal 
gasification pilot plants are reported in detail, as are those of aqueous 
corrosion testing in simulated or actual gasifier quench systems. 
Results of mechanical and physical property measurements are re- 
ported in App. E (another volume). (LTN) 


2168 (FE—2029-7) Gasification in pulverized coal flames. Semi- 
annual progress report, September 1977—March 1978. Barnhart, J.S.; 
George, P.E.; Thomas, J.F.; Laurendeau, N.M. (Purdue Univ., La- 
fayette, IN (USA). School of Mechanical Engineering). Apr 1978. 
Contract EX-76-C-01-2029. 33p. Dep. NTIS, PC A03/MF AOI. 
This project concerns the production of power and synthesis 
gases from pulverized coal via suspension gasification. Cyclone and 
confined jet gasifier configurations with swirling flow are being 
investigated. Emphasis is on the final design and construction of the 
test facility and the two experimental reactors. Calibration proce- 
dures are presented, as are data reduction techniques and preliminary 
experimental results for methane and coal combustion tests. 


2169 (FE—2247-16) Gasification of residual materials from coal 
liquefaction. Quarterly report, January—March 1978. Robin, A.M. 
(Texaco, Inc., Montebello, CA (USA). Montebello Research Lab.). 
May 1978. Contract EX-76-C-01-2247. 16p. Dep. NTIS, PC A02/ 
MF AOl. 

A total of eight Type I Laboratory Evaluations and three 
Type II Preliminary Pilot Plant Evaluations have been completed to 
date. The materials are listed. Type II Preliminary Pilot Plant 
Evaluations were completed with vacuum flash drum bottoms from 
the SRC-II pilot plant in Ft. Lewis, Washington and with vacuum 
tower bottoms from the Exxon Donor Solvent Process pilot plant in 
Baytown, Texas. About 3°/, tons of SRC-II Vacuum Flash Drum 
Bottoms from the liquefaction of Kentucky coal were successfully 
gasified in a single 7'/2 hour run at 24 atmospheres pressure. The 
material was fed undiluted to the pilot plant gasifier at 510°F at a 
rate of 1048 pounds per hour. A 98% conversion of the carbon in the 
feed to syngas was achieved yielding 30.4 SCF of dry syngas per 
pound of residue charged. The dry syngas contained over 93 volume 
percent carbon monoxide and hydrogen. No pumping or handling 
problems were encountered. The data obtained are summarized. 
About 2'/, tons of vacuum tower bottoms from the Exxon Donor 
Solvent Process from the liquefaction of Illinois No. 6 coal were 
successfully gasified in a single five hour run at 24 atmospheres 
pressure. The material was fed undiluted to the pilot plant gasifier at 
525°F at a rate of 904 pounds per hour. A 99% conversion of the 
carbon in the feed to syngas was achieved yielding 37.1 SCF of dry 
syngas per pound of residue charged. The dry syngas contained 
about 90 (vol) percent carbon monoxide plus hydrogen. The melt 
point range and viscosity of the residue were so high that the ability 
of the pilot plant equipment to handle this material was stressed to its 
limit. The short pilot plant run did confirm the operability of the 
Texaco Coal Gasification Process with this feedstock, and the data 
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confirm earlier predictions of performance efficiency. The data are 
summarized. 


2170 (FE—2299-21) Sulfidation-resistant alloy for coal gasifica- 
tion service. Quarterly report December 1, 1977—February 28, 1978. 
Vonk, S.J.; Perkins, R.A. (Lockheed Missiles and Space Co., Palo 
Alto, CA (USA). Lockheed Palo Alto Research Lab.). 1978. Con- 
tract EX-76-C-01-2299. 18p. Dep. NTIS, PC A02/MF AOl. 

High pressure tests of an Fe-18Cr-SA1-1Mo-lHf alloy are 
continuing at IITRI and the results remain promising with regard to 
the use of this alloy in a sulfidizing environment. This alloy, as well 
as an Fe-19Cr-6Al-2Mo-1Hf alloy have been exposed to the MPC 
atmosphere at room temperature and show very little weight gain. 
Tests are presently underway in low BTU and air atmospheres for 
these two alloys. Additional tests have been scheduled in the IITRI 
test facility for both Phase I and Phase IV of the MPC program. The 
mechanical testing of these alloys has been delayed by the inability 
to hot work the 50-Ib. ingots. So little material could be obtained for 
testing that it was necessary for LPARL to cast six additional 5-lb. 
heats of the Fe-18Cr-SAI-1Mo-1Hf alloy. Metallographic examina- 
tion shows second phase particle distribution to be a possible expla- 
nation of the difficulties in working the commercially produced 
heats. Maintaining a high temperature in the ingot throughout the 
casting and rolling stages appears to afford better workability. 


2171 (FE—2467-6) Transition metal-graphite catalysts for pro- 
duction of light hydrocarbons from synthesis gas. Quarterly report, 1 
November 1977—31 January 1978. Rosynek, M.P. (Texas A and M 
Univ., College Station (USA). Dept. of Chemistry). Feb 1978. Con- 
tract EX-76-C-01-2467. 27p. Dep. NTIS, PC A03/MF AOl1. 

Cobalt-graphite intercalate, prepared by reduction of the cor- 
responding CoCl-graphite with an aromatic anion-radical, exhibits 
low to moderate activity for the hydrogenation of carbon monoxide 
to hydrocarbon products. Compared to a kieselguhr-supported 
cobalt catalyst, however, the graphite-based material produces sub- 
stantially less methane (30 to 35% vs. 55 to 60% of all CO convert- 
ed) and correspondingly more C3* hydrocarbons (45 to 50% vs. 25 
to 30% of all CO converted) at a reaction temperature of 250°C. 
The catalytic activity of cobalt-graphite is markedly dependent on 
the method of reduction of the CoCl.-graphite precursor. Reduction 
of CoCl-graphite with sodium borohydride produces a cobalt- 
graphite intercalate that has much lower activity for carbon monox- 
ide conversion than that prepared by reduction with an anion- 
radical. 


2172 (FE—2542-2) Phase I: the pipeline gas demonstration 
plant. Quarterly technical progress report, October 1—December 31, 
1977. Watson, W.B.; Sweany, G.A.; Leaman, G.J. Jr.; DiFulgentiz, 
R.A. (comps. and eds.). (Continental Oil Co., Stamford, CT (USA)). 
1977. Contract EF-77-C-01-2542. 177p. Dep. NTIS, PC A09/MF 
AOl. 

Contract No. EF-77-C-01-2542 between Continental Oil 
Company and the U.S. Department of Energy requires Continental 
Oil, as Contractor, to design, construct, and operate a Demonstra- 
tion Plant capable of converting bituminous coal into pipeline quality 
gas. Work under this contract started on July 1, 1977. A preliminary 
design of a Commercial Plant is required under the contract. The 
process design for the primary gas processing units and most of the 
by-product units for the Commercial Plant has been completed. This 
plant is designed to convert 16,879 tons per day of Illinois No. 6 coal 
into 242 MMSCFD of pipeline gas. Nine operating British Gas/ 
Lurgi slagging gasifiers in a three-train processing system are re- 
quired for the Commercial Plant. The process design of the Gasifica- 
tion Section and some of the downstream gas processing units has 
been completed for the Demonstration Plant. This plant is designed 
to gasify 3240 tons per day of Ohio No. 9 coal in three operating 
British Gas/Lurgi slagging gasifiers. A 1200 acre site in Noble 
County, Ohio, has been selected by the Contractor for the location 
of the Demonstration Plant. Seven runs of a technical support 
program being carried out by British Gas Corporation at its West- 
field Development Centre have been completed. Data from this 
program combined with the design expertise and historical data 
available to Lurgi Kohle und Mineraloeltechnik are sufficient to 
provide a basis for designing the downstream gas processing units 
for the Demonstration Plant. 


2173 (FE—2561-3) Conversion of Rapid City pilot plant, Phase 
I, Final report, June 15—December 15, 1977. Rath, L.K.; Mulik, 
P.R.; Chenoweth, T.E.; Peterson, C.H.; O'Toole, K.; Neuhart, F.J.; 
Galstaun, L.S. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Research and Development Center). Dec 1977. Contract EF-77-C- 
01-2561. 287p. Dep. NTIS, PC A1l3/MF AOI. 

The two-stage pressurized low-BTU, fluid-bed gasification 
process is being developed on a process demonstration unit that 
gasifies about 0.6 ton of coal per hour (tph). Recognizing the need to 
scale the development to a larger size, U.S. D.O.E. has contracted 
with Westinghouse to evaluate the possible conversion of the COb- 
Acceptor Pilot Plant to this pressurized gasification process to 
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operate at 2.5 tph. The contract calls for two phases: one, to 
establish conceptual designs for the Rapid City cape. and two, to 
establish a preliminary and more detailed plan for converting the 
CO2-Acceptor Plant to this gasification process. The work reported 
here deals with the completed conceptual-design phase. The Rapid 
City Conversion study has two objectives: one, to evaluate the 
design and to estimate the cost of a grass roots plant gasifying 5 tons 
of Eastern high sulfur coal per hour (5 tph); and, two, to evaluate the 
design and to estimate the cost of converting the existing pipeline 
BTU gasification CO2-Acceptor pilot plant at Rapid City, South 
Dakota, to the two-stage fluidized bed low BTU gasification proc- 
ess. Accompanying the evaluations were the definitions of the test 
programs and of the associated plant operations, and the estimation 
of the test program cost. Schedules for the design, construction, and 
operation of the plant were developed. 


2174 (LA-UR—78-1935) Laboratory studies of coal 
pyrolysis, and combustion for UCC, Elliott, G.R.B.; Vanderborgh, 
N.E. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. 12p. (CONF-781003—2). Dep. NTIS, PC A02/MF 
AOl. 

From 53. technical conference and exhibition; Houston, TX, 
USA (1 Oct 1978). 

Experimental and theoretical analyses show that uncontrolled 
water invasion during underground coal conversion (UCC) is harm- 
ful at all stages of UCC. By contrast, if water invasion is prevented, 
coal porosity can be created for further processing, pyrolysis can 
yield uniform hydrocarbon products, gasification can produce a 
uniform product, coal is fully consumed (not bypassed) during 
combustion, and environmental problems are minimized. In all cases 
the experimental results are supportive of the theory of underground 
coal processing presented. We see no insurmountable technical prob- 
lems existing for a staged underground coal conversion process, but 
we emphasize that all concepts in underground coal processing 
depend critically upon control of water influx. It is important that 
techniques for measuring and controlling water flow be developed if 
this technology is to make a contribution to the Nation's energy 
supply. 


2175 (ORNL—5238) Assessment of materials technology of 
pressure vessels and piping for coal conversion systems. Canonico, 
D.A.; Cooper, R.H.; Foster, B.E.; McClung, R.W.; Nanstad, R.K.; 
Robinson, G.C.; Slaughter, G.M. (Oak Ridge National Lab., TN 
(USA)). Aug 1978. Contract W-7405-ENG-26. 132p. Dep. NTIS, PC 
A07/MF AOl1. 

The current technology of the materials, fabrication, and 
inspection of pressure vessels and piping for commercial coal con- 
version systems is reviewed. Comparison is made between the var- 
ious codes applicable to these conversion systems. Areas of concern, 
such as material compatibility and fracture toughness, are cited. 
Recommendations are made that should increase the reliability of 
these components, the failure of which would result in a major 
outage of the plant. We believe that to date most of the current 
studies of various competing processes have emphasized the capital 
cost aspects to show potential competition with other energy sources 
but have not adequately examined the influence of design features on 
both potential maintenance and disruptive failure costs. It aj 
for example, that the choice of vessel size (which is dictated by 
single vs multiple train process designs) has been examined primarily 
from the standpoint of capital costs. Maintenance, operation, relative 
part load capability, and relative probability of failure are unan- 
swered questions. The materials having the most favorable mechani- 
cal properties and costs, unfortunately, are sensitive to various 
embrittling phenomena. 


2176 (SAN—1472-9) Underground gasification for steeply dip- 
ping coal beds. Phase I report: feasibility study and program plan, 
September 30, 1977—February 28, 1978. (Gulf Research and Devel- 
opment Co., Pittsburgh, PA (USA); TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). May 1978. Contract EF-77- 
C-03-1472. 266p. Dep. NTIS, PC Al2/MF AOI. 

The first phase of the DOE project for gasification of steeply 
dipping coal beds consisted of site selection activities, a concept 
feasibility study and program planning. A test site was selected at 
North Knobs near Rawlins, Wyoming. This site has the best poten- 
tial for a successful first UCG-SDB test. Analysis of the concept 
suggests air emission and aquifer degradation as possible areas of 
environmental impact. A monitoring plan has been established to 
determine the environmental effect of the tests. The detailed techni- 
cal approach for the project is being developed based on present 
DOE field experiences and previous Russian work. Emphasis will be 
on resolving technical areas where the DOE experience is noi 
transferrable (i.e., process modeling, well configuration, and installa- 
tion). Using a proprietary cost estimating model, the parameters of 
greatest sensitivity were product gas quality, gas leakage, and yield 
of product gas per unit volume of injection air. A facility and 
equipment design was established for cost projection and to serve as 
a basis for detailed design work during the second phase. A cost 
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analysis of the project indicated that the original costs projections 
still hold but that the spending curve will require revision. 


2177 (SAN—1472-9(App.A)) Underground gasification for 
steeply dipping coal beds. Phase I report: Appendix A. Site selection, 
30 September 1977—28 February 1978. (Gulf Research and Develop- 
ment Co., Pittsburgh, PA (USA); TRW, Inc., McLean, VA (USA). 
Energy Systems Planning Div.). May 1978. Contract EF-77-C-03- 
1472. 74p. Dep. NTIS, PC A04/MF AO1. 

Gulf Research and Development Company and TRW, Inc., 
have investigated the U.S. coal resources to identify a site for the 
first UCG-SDB test program. Based on the investigation to date, the 
best site for that first test is the North Knobs site near Rawlins, 
Wyoming. The criteria used to select a site are as follows: The coal 
seam shall have a dip angle between 45° and 75°, the coal gasification 
shall be below the water table, the coal shall be subbituminous 
(shrinking upon heating), the bed thickness shall be between 10 and 
30 feet, the geology shall be relatively simple, and GR and DC shall 
be able to obtain a lease for doing UCG tests on the site. Additional- 
ly, the relative ease of site construction, access, and restoration were 
evaluated prior to contract award. 


2178 (SAN—1472-9(App.B)) Underground gasification for 
steeply dipping coal beds. Phase I report: Appendix B. Environmental 
analysis, September 30, 1977—February 28, 1978. (Gulf Research and 
Development Co., Pittsburgh, PA (USA); TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). May 1978. Contract EF-77- 
C-03-1472. 124p. Dep. NTIS, PC A06/MF AO1. 

This environmental analysis is part of a study of the process 
concept and conceptual design to be used in underground gasifica- 
tion of steeply dipping coal beds. The study is being conducted as 
predecessor to a field test program at the North Knobs site near 
Rawlins, Wyoming. The environmental analysis provides a detailed 
evaluation of the impacts on the project site environment of imple- 
mentation of the concept design, and it has pointed out areas where 
the Phase II project effort must incorporate appropriate additional 
environmental controls and monitoring capability. A detailed evalua- 
tion of relevant environmental regulations is also provided. It is 
concluded that: The period of major environmental implications will 
occur during Phase III, when the test burns occur; no socioeconom- 
ic impacts of any significance to the Rawlins/Carbon County area 
are expected; control measures may be required for air pollutant 
emissions associated with access road construction, diesel generators 
operating on site, and flaring of the product gas at maximum flow; 
appropriate measures are needed to monitor groundwater quality 
and thus track effects due to leaching or gasified subsurface strata; 
the site surface area must be monitored to detect and track such 
subsidence as may occur; specific control measures need to be 
developed and evaluated and implemented as necessary to resolve 
the identified potential problem areas and assure that regulatory 
constraints are met; and monitoring of sub-surface aquifers and 
monitoring for subsidence at the test site should be continued follow- 
ing the burns for a minimum of one year. 


2179 (SAND—77-1664) Borehole-to-borehole seismic studies of 
an in situ coal gasification process. Garbin, H.D.; Beckham, L.W. 
(Sandia Labs., Albuquerque, NM (USA)). Jul 1978. Contract EY-76- 
C-04-0789. 73p. Dep. NTIS, PC A04/MF AOI1. 

The Laramie Energy Research Center conducted the Second 
Hanna in situ coal gasification experiment in 1975 to 76. Sandia 
Laboratories fielded a significant amount of instrumentation on this 
test, including temperature, surface resistivity, and seismic arrays, 
specifically designed to provide diagnostic information as well as to 
develop remote monitoring methods for eventual use in a process 
control system. Seismic measurements made during this in situ coal 
gasification experiment indicate that a borehole-to-borehole proce- 
dure using transmission timing-attenuation as well as reflection- 
timing models is sufficient to characterize the extent of the area 
affected by gasification. Changes in the times of arrival as well as 
first peak amplitudes along specific refracted ray paths provide the 
spatial correlation to the process. In addition, because of the relative 
placement of source-receiver pairs and the available seismic wave- 
lengths, various reflected and refracted wavefronts overlap, requir- 
ing the use of a power spectrum technique based on interference of 
the phases. With this technique and visual scanning of the records, 
estimates of reflection times are obtained allowing the determination 
of a reflecting boundary which can be used to detect the vertical 
motion of the process. Spatial temperature profiles collected at the 
same time indicate that these results are consistent and provide the 
baseline correlation between the process and borehole-to-borehole 
technique. 


< 180 (SAND—78-8241) Formation of protective layers on 
alloys developed for use in coal gasification environments. Quarterly 
progress report, October 1, 1977—December 31, 1977. Bradshaw, 
R.W.,; Stoltz, R.E.; Adolphson, D.R. (Sandia Labs., Livermore, CA 
(USA)). Jun 1978. Contract EY-76-C-04-0789. 32p. Dep. NTIS, PC 
A03/MF AOl1. 
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The high pressure test cell has been modified substantially in 
accordance with the remedial actions discussed in the preceding 
quarterly report. These modifications have resulted in satisfactory 
performance at 1500°F and 1000 psi. A corrosion test was conducted 
at 1500°F and 1000 psi for 100 hours to obtain data for comparison 
with results obtained in the MPC-IITRI program and to evaluate the 
performance of the Ti containing alloys which were identified as 
having outsanding corrosion resistance in atmospheric pressure tests. 
Data describing the extent of corrosion of several commercial alloys 
used as reference materials and several Ti-containing SLL-devel- 
oped alloys are presented. Several corrosion tests were conducted in 
order to evaluate the behavior of commercial and developmental 
alloys during oxidation in the absence of sulfur. One purpose of these 
oxidation tests was to examine oxide layers, unmodified by the 
presence of sulfur, on alloys that are both susceptible and resistant to 
sulfidation and to compare oxidation in the presence and absence of 
sulfur. 


2181 (TID—28504) Mixing and gasification of coal in entrained 
flow systems. Quarterly technical progress report No. 4, January 1— 
March 31, 1978. Smoot, L.D.; Hanks, R.W.; Hedman, P.O. (Brigham 
Young Univ., Provo, UT (USA). Dept. of Chemical Engineering). 
15 Apr 1978. Contract EF-77-S-01-2666. 25p. Dep. NTIS, PC A02/ 
MF AOl. 

This report summarizes work done to investigate mixing and 
gasification of coal in entrained flow systems. Three cold-flow tests 
were conducted, which completed the small-particle, parallel-injec- 
tion series. Three tests were also conducted to initiate tests with 30° 
injection combined with recirculation. These latter data revealed 
problems with asymmetries and appropriate system modifications 
have been initiated. Eight coal gasification tests were conducted. 
Numerous minor system modifications suggested by these tests have 
been made. The probe and sample collection systems have been 
tested, partially debugged, and appropriate design changes are being 
made. Development of the one-dimensional computer program has 
been completed and has been successfully applied to the first stage of 
the Foster-Wheeler Energy Corporation gasifier, the Bi-Gas gasifier, 
and is being applied to the Coates gasifier. Extensive studies showed 
that whether constant density-decreasing diameter or constant diam- 
eter-decreasing density particles were assumed in the burnout calcu- 
lations makes little difference in the final results. Numerical stability 
problems resulting in ‘'stiff’ differential equations were encountered 
when this model was used for small particle sizes. Different methods 
are being investigated to cope with the stiff’ systems. Work was 
also continued on the generalized two-dimensional code develop- 
ment. The finite-difference solution package of the generalized fur- 
nace model is complete. The probability density function program is 
being developed. 


2182 Major developments in underground coal conversion. 
Dorling, I. World Coal; 4: No. 10, 21-23(Oct 1978). 


2183 Underground coal gasification can reach unminable energy. 
Buder, M.K.; Terichow, O.N. (Bechtel Corp, San Francisco, Calif). 
Oil Gas J.; 76: No. 24, 54-61(12 Jun 1978). 

This article explores the potential of underground coal gasifi- 
cation for recovering the energy stored in unminable coal deposits, 
particularly deep lying or steeply inclined seams. Two methods are 
under investigation in the U.S. and the Soviet Union: the linked 
vertical well (LVW) method and the steeply dipping bed (SDB) 
technique. Raw gas production costs of $0.94 (LVW) and $0.79 
(SDB) per million BTU’s have been estimated. 8 refs. 


2184 Progress on the road to synthesis gas from coal at the 
Ruhrchemie AG. Amthor, W. Glueckauf; 114: No. 10, 442-443(May 
1978). (In German). 


2185 Some studies on a solid-state sulfur probe for coal gasifica- 
tion systems. Jacob, K.T.; Bhogeswara Rao, D.; Nelson, H.G. (Univ 
of Calif, Berkeley). J. Electrochem. Soc.; 125: No. 5, 758-762(May 
1978). 

Measurements on a solid electrolyte cell show that the emf of 
the cell is directly related through the Nernst equation to the 
difference in sulfur potentials established at the two Ar+H2+He2S/ 
electrode interfaces. The electrodes are designed to convert the 
sulfur potential gradient across the calcium fluoride electrolyte into 
an equivalent fluorine potential gradient with the aid of the reaction, 
CaF2(s)+$1/2$ Se(g)$yields$CaS (s)+F2 (g). The response time of 
the probe varies from approximately 9 hr at 990°K to 2.5 hr at 
1225°K. The conversion of calcium sulfide and/or calcium fluoride 
into calcium oxide should not be a problem in anticipated commer- 
cial coal gasification systems. Suggestions are presented for improv- 
ing the cell for such commercial applications. 16 refs. 


2186 Gas composition calculation for the in situ gasification of 
thin seams and the approach to modeling. Debrand, S.; Hahn, O.J. 
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(Univ of Ky, Inst for Min and Miner Res, Lexington). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 240-251(12 Mar 1978). 

The Appalachian region contains numerous coal seams which 
are under 60 inches in thickness. A portion of this coal is usually 
recovered by Auger mining techniques after contour stripping. At 
least fifty — of the remaining coal may be gasified to produce a 
low Btu fuel. The application of underground gasification to very 
thin seams (below 40 inches in thickness) is limited by the reduction 
of the heating value of the gas. This reduction is caused by an 
excessive heat loss to the surrounding strata. The purpose of this 
work was to evaluate the pertinent factors affecting the gas composi- 
tion and the limitations of modeling calculations. The logical se- 
quences leading to a gas composition model and the estimation of the 
temperature profile in the gasification zone were presented. The 
available literature data related to the various calculation techniques 
were also quoted. 30 refs. 


2187 H‘gh pressure coal gasification. Hafke, C. (Lurgi Minera- 
loeltechnik G.m.b.H., Frankfurt am Main (Germany, F.R.)). Tech. 
Mitt.; 71: No. 3, 142-148(Mar 1978). (In German). 

Arrangement and functioning of the Lurgi pressure gasifica- 
tion process are described, along with the production of fuels with a 
better calorific value. The production and purification of poor gas 
and its use in a combined gas/steam turbine power plant are treated 
in more detail. Future developments are considered. 


2188 Prospects for coal gasification. Specks, R. Glueckauf; 114: 
No. 3, 137-142(Feb 1978). (In German). 

A description of the well known conventional and modern 
coal gasification processes is followed by considerations on market 
potential and economic viability. 


2189 (N—78-16431) Considerations on coal gasification. Fran- 
zen, J.E. (National Aeronautics and Space Administration, Washing- 
ton, DC (USA)). Jan 1978. Translated from Einige Ueberlagungen 
Zur Kohlevergasung, Vol. 38, p. 83-94, Jan 1977. (NASA-TM— 
75233). 34p. NTIS PC A03/MF AO1. 

Commercial processes for the gasification of coal with 
oxygen are discussed. The Koppers-Totzek process for the gasifica- 
tion of coal dust entrained in a stream of gasifying agents is de- 
scribed in particular detail. The outlook for future applications of 
coal gasification is presented. 


2190 Mathemat'cal modeling of fixed-bed high pressure gasifica- 
tion: discussion of parameters and results. Klose, E. (Bergakad Frei- 
berg, E Ger). Energietechnik; 28: No. 1, 26-30(Jan 1978). (In 
German). 

Calculations of the effect of different parameters are made for 
a model of fixed-bed high-pressure gasification. A partial model for 
preheating, drying, and degasification shows that the parameters, 
grain diameter and heat conductivity of the solid fuel, as well as 
time-dependent variations of the surface temperature, are significant. 


2191 Economic prospects for the underground gasification at 
great depth and under high pressure . Patigny, J.; Chandelle, V. (Univ 
Cathol de Louvain, Belg). Ann. Mines Belg.; No. 1, 5-28(Jan 1978). 
(In French and Flemish). 

The authors first cite the reasons for the interest shown by 
several European countries in the methods of gasifying coal at great 
depth and under high pressure. A basic diagram illustrating the 
principle involved is given, and the benefits of varying the pressure 
cyclically are stressed. After emphasizing the economic advantages 
of using a dry, gastight gas-producing “chamber”, the authors de- 
scribe various economic advantages provided by the use of high 
pressure. 


2192 Underground coal gasification: a status report. Schnider, 
L.A.; Whieldon, C.E. J. Pet. Technol; 29: 1179-1185(Sep 1977). 

ERDA has been conducting field-demonstration projects 
with a rigorous laboratory and analytical support programme to test 
the feasibility of in situ coal gasification. Usable techniques include 
the Packed Bed Reactor concept for thick seams (50 ft or greater), 
the Longwall Generator method for thin seams (15 ft or less), and 
the linked vertical well approach for intermediate seams (15 to 50 ft). 
Field experiments at Hanna, Wyoming, concentrating on the Linked 
Vertical Well concept showed improved gas quality and resource 
utilization as a result of formation backpressuring, which maintained 
the proper air/water ratio for efficient in situ gasification. A pro- 
posed line-drive proved unsuccessful and unnecessary for high- 
sweep efficiencies. Simple, side-by-side two-well systems offer a 
process capable of producing low-Btu gas over sustained periods. 
Results of field experiments have indicated the viability of under- 
ground coal gasification, and will eventually determine the economic 
or environmental advantages of various in situ energy-recovery 
processes. 


2193 Steam gasification of coal in an internally heated fluidized 
bed. Feistel, P.P.; van Heek, K.H.; Juentgen, H. (Bergbau-Forchung 
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GmbH, Essen). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 
59-76(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

A process is being developed for the steam gasification of 
coal using heat from a high temperature, gas cooled nuclear reactor. 
To produce the information needed to design such a system, a 10 cm 
diameter, internally heated fluidized bed was constructed and has 
been in operation for several years. A variety of coals have been 
gasified with steam in this device at pressures up to 40 bar and 
temperatures between 700 and 900°C. Gas compositions, gas yields, 
heats of reaction and steam decompositions have been determined in 
the fluidized bed as a function of the operating conditions. Carbon 
gasification rates have been derived from this data and the variation 
in gas composition has been correlated using “temperature ap- 
proach” functions. The effect of the operating conditions on flui- 
dized bed density and heat transfer coefficient also has been investi- 
gated. 


2194 Mixing and reaction of pulverized coal in an entrained 
gasifier. Smoot, L.D.; Skinner, F.D.; Hanks, R.W. (Brigham Young 
Univ., Provo, UT). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 
1, 77-83(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Several coal gasification processes under development in- 
clude an entrained gasifier as one step in the process. In such cases, 
coal or char is contacted with a hot gas to cause particle combustion 
or gasification. Design and optimization of such units require an 
understanding of particle gasification kinetics, together with insight 
into turbulent mixing processes of the coal-laden streams with the 
hot gases. The present study is designed to develop an understanding 
of the physical and chemical rate processes that occur during gasifi- 
cation of entrained, pulverized coal particles. Specific objectives are 
to measure locally: (1) the extent of mixing of primary and second- 
ary gases, (2) the extent of particle dispersion, (3) the extent of 
particle reaction, and (4) the gaseous reaction products including 
pollutants. This study includes both non-reacting and reacting flow 
tests to be run at pressures from | to 20 atm. Key to the technical 
approach is particle and gas sampling from the reactor using water- 
cooled probes. Separate key components in primary and secondary 
streams will indicate directly the extent of gas phase mixing at the 
various sampling points. The particulate portion of each sample will 
be analyzed to determine ash, volatiles, and sulfur and nitrogen 
content. 


2195 Kinetic data from a high temperature entrained flow gasi- 
fier. Coates, R.L. (Brigham Young Univ., Provo, UT). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 84-92(1977). (CONF- 
770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

An experimental program is currently being carried out at the 
Eyring Research Institute in which several different coals are being 
tested in a laboratory scale entrained flow gasifier. The design of the 
gasifier is essentially a scaled down version of an experimental 
gasifier operated at the Bureau of Mines Morgantown Coal Research 
Center. This gasifier is being operated under contract with the 
Energy Research and Development Administration to obtain reac- 
tion rate and conversion efficiency data for several different coals 
and chars. High volatile, low sulfur, bituminous coal from the 
Deseret Mine in Carbon County, Utah, was used for these tests. The 
gasifier was operated at a nominal pressure of 10 atmospheres and 
coal feed rates were 20 kg/hr. The volumetric flow rate of the 
recycle gas stream was 5 M*/hr at STP. The oxygen and steam feed 
stream was preheated to 400°C for these test. The principal test 
variable was oxygen feed rate. The steam/coal feed ratio was 0.5 g/ 
g. Product gas samples were not taken until steady-state operation 
was achieved, 20 to 30 minutes after start up. Results from a series of 
ten test runs in which the oxygen/coal feed rates were systematically 
varied are presented. 


2196 Gasification of a highly caking coal in the GEGAS pres- 
surized gas producer. Woodmansee, D.E.; Palmer, P.M. (General 
Electric Co., Schenectady, NY). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 22: No. 1, 158-172(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The ability of the stirred, fixed bed gasifier to produce a 
continuous flow of a rich gas in a reliable fashion with a higly caking 
coal at pressure was affirmed in these preliminary GEGAS-D trials. 
Moreover, the operating characteristics of the gasifier seem well- 
suited for combined-cycle powerplant applications. Instantaneous 
demands for gas can be met initially by only increasing flows of air 
and steam to the reactor. The accompanying necessary increase in 
coal flow can be deferred for several minutes because of the large 
carbon inventory in the system. The ability to abort operation, bank 
for long periods of time, and even bottle up hot for hours without 
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reignition on restart has been achieved without either bed “dump- 
ing’ phenomena or specialized solids handling procedures. This is 
very attractive for load-following operations in power plants. The 
fact that high coal-to-gas conversion is obtained in a single process 
step is viewed as an additional advantage. It is concluded from these 
preliminary trials that crushed, run-of-mine, highly caking Pittsburgh 
No. 8 coal can be gasified successfully in a fixed-bed gasifier with 
periodic deep-bed agitation. This verifies and extends results ob- 
tained on the Morgantown Energy Research Center gasifier with 
continuous deep-bed agitation. Results from both experiments con- 
firm that this difficult coal can be gasified with a low steam con- 
sumption with steam-to-air mass ratios near or less than 0.2 in the 
reactor blast at pressures between 6 and 20 atmospheres. 


2197 Operation of the Westinghouse fluidized bed devolatilizer 
with a variety of coal feedstocks. Margaritis, P.J.; Kim, S.S.; Cherish, 
P.; Salvador, L.A. (Westinghouse Research Labs., Madison, PA). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 174-184(1977). 
(CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Under ERDA sponsorship, Westinghouse is conducting a 
program to develop a low-Btu coal gasification, combined-cycle, 
electrical power generating process. The program includes work in 
gas turbine combustor development, studies of turbine tolerance to 
erosive and corrosive fuel, gas cleaning and coal gasification process 
development. As part of the gasification work, Westinghouse is 
Operating a process development unit (PDU) at Waltz Mill, Pennsyl- 
vanis. The Westinghouse Fluidized Bed Process consists of two 
reactors. Coal is fed by pneumatic transport from lock hoppers to 
the devolatilizer-desulfurizer reactor where it is fluidized by hot 
reducing gases produced in the gasifier-agglomerator reactor. The 
coal and hot gas are transported at relatively high velocity upward 
in a draft tube along the reactor centerline. Devolatilized coal or 
char product is also entrained in the upward flow of solids and gases 
in the draft tube. This dilution—on the order of 30 to 1—of fresh 
coal with char in the entrained bed of the draft tube prevents the 
fresh coal from sticking together or caking as it is heated through its 
plastic stage. When the coal leaves the draft tube, it enters a second 
portion of the fluidized bed where devolatilization is completed and 
where desulfurization takes place. The latter is achieved by absorp- 
tion of the hydrogen sulfide with dolomite which is also circulating 
in the fluidized bed with the char product. In August 1976, the initial 
series of tests of the devolatilizer reactor were completed on the 
PDU scale of nominally 15 T/D. These tests were conducted with a 
variety of feedstock materials and conditions and culminated with 
the "feasibility demonstration” of the system with two highly caking 
Eastern bituminous coals. These coals were processed for over 200 
hours without pretreatment. 


2198 Mass and heat balance for coal gasification by Atomics 
International's Molten Salt Gasification Process. Trilling, C.A. (Ato- 
mics International, Canoga Park, CA). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 22: No. 1, 185-198(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Rockwell International's Atomics International Division is 
presently developing molten salt processes for the gasification of 
coal. In these processes, the coal is partially oxidized and completely 
gasified by reaction with air or with oxygen and steam in a bed of 
molten sodium carbonate. The gasification takes place at tempera- 
tures of 1700 to 1800°F and pressures of 10 to 30 atm. The sulfur and 
ash of the coal are retained in the melt. A nonpolluting low- or 
medium-Btu gas is produced which can be used as fuel gas for 
electric utility or industrial applications or as a synthesis gas for the 
production of pipeline quality gas, methanol, or liquid hydrocarbons. 
A sidestream of melt is withdrawn from the gasifier and processed in 
an aqueous regeneration system for removal of ash, recovery of 
elemental sulfur, and return of the regenerated sodium carbonate to 
the gasifier. This report describes the mass and heat balance around 
the molten salt gasifier and the composition of the fuel gas produced 
as a function of air-to-coal or oxygen-and steam-to-coal feed ratios 
and system heat losses. Calculated values are compared with the 
experimental data obtained in laboratory and small scale pilot plant 
tests. The calculational procedures described in this report provide 
the necessary means for developing a first approximation model of 
the operation of the molten salt gasifier. While the experimental 
work has confirmed the applicability of these procedures to the 
analysis of the performance of laboratory-scale and small pilot plant- 
scale gasification tests, additional work needs to be done to develop 
a better definition of methane production and of the effect of 
operation at elevated pressures (10 to 30 atm). 
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2199 (BETC/IC—78/1) Denitrogenation of coal liquids. Lan- 
ning, W.C. (Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Technology Center). Jul 1978. 26p. Dep. NTIS, PC 
A03/MF AOl1. 

The published literature related to denitrogenation of synthet- 
ic crude oils, primarily coal liquids, has been reviewed. The principal 
background comes from the area of petroleum refining and, more 
specifically, from the development of processes to upgrade residuum 
by hydrogenation and to hydrocrack heavier fractions to lighter 
distillable products. Reports to date show that rather severe hydro- 
— conditions are required to process the highly aromatic, 

igh-nitrogen coal liquids, as was expected from trends established 
with petroleum. A principal gap in the state-of-the-art is indicated to 
be a lack of evaluation of the latest proprietary industry technology 
as a basis for further development, but programs supported by the 
Department of Energy are beginning to il the gap. Another indicat- 
ed need is for adequate supplies of tractable coal liquids for investi- 
gations of denitrogenation and further refining. Three processes 
which are reported to be capable of yielding a net distillate product 
from coal, Exxon EDS, Gulf SRC-II, and H-Coal Syncrude Mode, 
show promise of meeting this need and at the same time simplifying 
refining requirements. In general, substantially more research and 
development appears to be required to establish technology suitable 
for commercial application. 


2200 (EPRI-AF—622) Clean distillate fuels pilot plant concep- 
tual study. Final report. Zahnstecher, L.W.; Chen, C.W.; Bernstein, 
S. (Foster Wheeler Energy Corp., Livingston, NJ (USA)). Apr 1978. 
89p. Dep. NTIS, PC A0S/MF AOl1. 

This report presents the conceptual design of a pilot plant to 
convert one ton per hour of coal to a clean distillate fuel boiling in 
the range of C, to 650°F and a methanol fuel, both suitable for gas 
turbine fuels. Two cases are presented representing one site which 
contains some of the required equipment and services at Texaco’s 
Montebello, California gasification pilot plant and another site suit- 
able for a grass roots installation such as Wilsonville, Alabama. In 
addition to the two cases studied, a number of alternates are also 
estimated such as coal preparation, residue melting, Stretford sulfur 
removal and methanol recycle. Flowsheets, equipment lists, utilities, 
operating costs and plant estimates are presented. Total plant invest- 
ment including all the alternate options is $11,886,000 for Case I 
(Texaco at Montebello) and $12,223,000 for Case II (grass roots). 


2201 (EPRI-AF—781) Liquid phase prilling of solvent refined 
coal. Final report. McCartney, R.F. (Du Pont de Nemours (E.I.) and 
Co., Wilmington, DE (USA)). Jun 1978. 94p. Dep. NTIS, PC A05/ 
MF AOl. 

A process is proposed for solidifying solvent-refined coal in 
the form of prills which could be readily transported, stored and 
burned using conventional coal handling equipment and practices. 
An experimental program was undertaken to determine the technical 
feasibility of the process and to produce enough information for 
development of a conceptual design and a cost estimate, suitable for 
research guidance, for a commercial-size facility. Hard, glossy prills, 
about 5 mm in diameter, were produced by injecting liquid SRC at a 
temperature of 575°F into water at a temperature in excess of 390°F. 
The maximum throughput through a single orifice (3.18 mm dia) 
nozzle was 7 kg/hr. Successful prilling requires that the SRC pass 
through three stages as it descends through the column: Drop 
formation at about 400°F; solidification on cooling to about 275°F; 
and hardening on cooling to about 200°F over a period of 10 to 30 
minutes. In the first stage, the temperature is maintained high enough 
to allow the drops to form; in the second stage, it is maintained low 
enough to cause the drops to solidify. Holdup time in these stages is 
short; the particles of SRC pass through in free fall; flow conditions 
are like those encountered in a spray column. In the third stage, the 
particles accumulate in a dense bed which moves down the column 
at a rate slow enough to provide the time necessary for hardening. 
The necessary temperature profile is maintained by controlling the 
flow rate and temperature of water to each stage. The process will 
require careful design and close control because each step in the 
prilling operation has stringent requirements. Recommendations for 
further development include installation of a larger continuous prill- 
ing column in the SRC pilot plants at Wilsonville, extended oper- 
ation to determine reliability, extent of fouling of the column and 
heat exchangers and operation with solvent-refined coal from other 
coals. (LTN) 


2202 (FE—1224-78) Project lignite. Quarterly technical prog- 
ress report No. 13, April, May and June 1977. Severson, D.E. (North 
Dakota Univ., Grand Forks (USA)). 10 Apr 1978. Contract EX-76- 
C-01-1224. 256p. Dep. NTIS, PC A12/MF AOl1. 

Four runs were completed, M-29 through M-32, in liquefac- 
tion tests with 266 hours of operation logged with lignite charging 
and continued good material balance closures. Run M-29, of seven 
days duration, was the longest extended operation completed to 
date, with 149.9 hours on stream completed charging lignite. Ex- 
tended operation with recycle of lignite-derived solvent indicated 
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some continued improvement in conversion with cumulative time of 
operation. Sufficient ible recycle solvent was generated for 
continuous operation. Lignite from the Larson mine gave lower total 
conversions and decreased yields of light oil and gases under similar 
process conditions as compared with lignite from the Zap mine. 
Increased reactor temperature resulted in slightly lower conversions 
during M-30; previous correlations had indicated increased conver- 
sion with increased reaction temperature. Slightly higher conver- 
sions were obtained during operation with reactor R-1B than with 
reactor R-1A under apparently the same process conditions. Inte- 
grated operation of the deashing section with liquefaction operations 
was plagued with mechanical problems. Limited operation indicated 
separation was achieved, although ash content of the SRL was 
higher than desired. Maintenance was concentrated on maintaining 
operability of the PDU. Mechanical troubles with pumps, valves and 
seals continued to be a problem affecting operation. 


2203 (FE—2211-8) Chemistry of lignite liquefaction. Quarterly 
report, October—December 1977. Stenberg, V.1.; Baltisberger, R.J.; 
Klabunde, K.J.; Woolsey, N.F.; Severson, D.; Souby, M. (North 
Dakota Univ., Grand Forks (USA)). Jan 1978. Contract EX-76-C- 
01-2211. 57p. Dep. NTIS, PC A04/MF AOl1. 

Solvent refined lignite (SRL), obtained by treating lignite 
with carbon monoxide-hydrogen-water at 1,500 to 2,500 psi at ca. 
400°C, has an average molecular weight of ca. 460 with about 89 
percent carbon, 6 percent hydrogen, 3 percent oxygen, 1 percent 
nitrogen and | percent sulfur with no inorganic material. Based on 
nuclear magnetic resonance studies, SRL is highly aromatic and one 
acid group and 0.1 base groups per average molecule. SRL is similar 
to solvent refined coal (SRC‘s) from bituminous and subbituminous 
coals in C, H, and S elemental analysis, acid content, nmr and uv 
spectra, but lower in nitrogen and base content. Gel permeation 
chromatographic separations, using pyridine as the eluant, show the 
range of molecular weights of SRL to be 4000 to 160 gm/mole. As 
determined by X-ray diffraction studies, SRL and SRC have crystal- 
lites present in the solid phase with about 15A diameter with the 
SRL having an average stack of four aromatic planes separated by 
3.7A. Low angle X-ray scattering studies on the SRL sample in 
pyridine solution showed the molecules to have an 18A average 
radius of gyration. Solvent refined lignite can be 90 percent convert- 
ed by catalytic hydrogenation into ca. 20 percent light liquids, 15 
percent light oil, 20 percent heavy oil and gases. Phenol, ethylben- 
zene, diphenylether, diphenylmethane, dibenzothiophene and carba- 
zole are difficult to reduce under carbon monoxide-water conditions 
at 425°C in batch autoclaves. For all but the quinoline reaction, 
where hydrogen was superior, a blend of carbon monoxide-water 
and hydrogen was the optimum set of reducing gases. Carbon 
monoxide and water outperformed hydrogen for the benzophenone 
and benzhydrol reductions. A host of metal oxides (possible in situ 
catalysts in coal) has been tested by electron spin resonance for 
activity in electron transfer processes. 


2204 (FE—2260-23) H-coal pilot plant. Phase II: construction. 
Phase III: operation. Monthly report No. 23, for July 1978. (Ashland 
Synthetic Fuels, Inc., KY (USA)). 20 Aug 1978. Contract EX-76-C- 
01-2260. 142p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

ASFI, as prime contractor for the DOE, reports the weighted 
average for all subcontracts issued by ASFI and DOE for design, 
procurement and erection of the H-Coal Pilot Plant, Phase I and II, 
as 70.2% complete in July. The Kentucky EPA states the SO, 
control plan for the H-Coal Pilot Plant is unacceptable on the basis 
of H2S disposal. Their suggestion that the H-Coal Project build their 
own SRU with tailgas cleanup would add $4MM to the cost, and 
delay in startup would add an estimated $6MM. ASFI is in discus- 
sion with State officials to determine available alternatives. Engi- 
neering for the Lummus Antisolvent Deashing Unit is essentially 
complete. The Deasher Settler fabrication contractor reported a one 
month slippage due to slow progress in fabrication of the stanless 
steel section. As yet, no reply has been received from DOE to the 
Lummus request for additional funding to cover Waste Oil Process- 
ing, HC-34, design and procurement activity. Waste Oil engineering 
is 74% complete. The transfer of construction responsibilities from 
Ashland Synthetic Fuels to the U.S. Department of Energy became 
effective July 12, 1978. All sbcontracts related specifically to con- 
struction have been assigned the DOE with management authority 
and responsibility transferred to Badger. Contracts including con- 
struction and operation have been partially assigned to the DOE 
with the operations portion retained by ASFI. The Operator Tran- 
ing Contract between UOP and ASFI has been fully executed. The 
Materials, Quality Assurance—Operations and Start-Up Plans are 
being prepared for publication as scheduled. Activities for the month 
included additional training for supervisors, development of data 
recording and data flow procedures and preparation for conducting 
operations employee candidate interviews. 


2205 (FE—2305-9) Investigation of mechanisms of hydrogen 
transfer in coal hydrogenation. Quarterly progress report, January— 
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March 1977. Cronauer, D.C.; Jewell, D.M. (Gulf Research and 
Development Co., Pittsburgh, PA (USA)). Apr 1977. Contract EX- 
76-C-01-2305. 53p. Dep. S, PC A04/MF AO. 

In the study of hydrogen-transfer reactions, experimentation 
with the dibenzyl/tetralin system in a nitrogen atmosphere is com- 
plete. Data are being reduced to a form to develop a kinetic model 
of the reaction. Dibenzyl was converted quantitatively to toluene. 
As a side reaction, much of the tetralin was rearranged to methyl 
indane. The conversion rate of dibenzyl did not appear to be affected 
by the type of donor solvent, namely dimethyl tetralin, 
octahydrophenanthrene, and even decalin. In addition, the conver- 
sion rate of dibenzyl was the same when an inert solvent, mesitylene, 
was used with a hydrogen atmosphere. Experimentation with tagged 
compounds is under way, but analytical data are not yet available. 


2206 (FE—2574-7) Research studies for producing liquids by 
short residence coal hydropyrolysis. Semi-annual technical progress 
report, July 1977—January 1978. Greene, M.I. (Cities Service Re- 
search and Development Co., Cranbury, NJ (USA)). Mar 1978. 
Contract EF-76-C-01-2574. 73p. Dep. NTIS, PC A04/MF AOI. 

The major experimental effort involved the screening of 
different coals at an arbitrarily chosen, standardized set of test 
conditions. The screening program was designed to select a candi- 
date coal to be used in the (1) variables study program; (2) catalyst 
testing program; and (3) non-catalytic hydroliquefaction test pro- 
gram. The following coals were studied: Iowa Big Ben (HvCb), 
Western Kentucky No. 9 (HvCb), Montana Rosebud (SubB), Utah 
Hiawatha (HvCb), North Dakota Beulah (lignite), and Texas (lig- 
nite). Carbon conversions ranging from about 35 to 75 wt. % were 
obtained with carbon selectivities of about 30 to 35% to distillable 
liquids (including a substantial amount of BTX liquids) and the 
balance to methane, ethane and carbon oxides. With Iowa bitumi- 
nous coal, carbon conversions of about 20% to motor gasoline 
materials were obtained. The nominal test conditions used were 
1300°F reactor temperature, 2200 psi hydrogen ial pressure, 3 
seconds residence time and rapid coal heatup (> 100,000°F/sec). 
The candidate coal selected was Western Kentucky No. 9 bitumi- 
nous coal. Residence time studies were designed to evaluate kinemat- 
ics of two-phase flow of coal and gas in (1) free-fall, (2) vertical 
entrained-flow and (3) helical entrained-flow. The free-fall and verti- 
cal entrained-flow studies have been completed and the following 
results were obtained: (1) There is no apparent effect of solids flux 
on the terminal velocity of coal particles which disproves the 
reported results of the widely-used Wen and Huebler correlation. (2) 
Particle velocities in vertical entrained-flow range from about 5 to 
33% below those of the entraining gas velocities depending upon the 
magnitude of the superficial gas velocity. 


2207 (FE—8004-26) Determination of valuable metals in lique- 
faction process residues, report No. 33. Quarterly technical report, 
January—31 March 1978. Dreher, G.B.; Ruch, R.R.; Gluskoter, H.J. 
(Illinois State Geological Survey, Urbana (USA)). 14 Apr 1978. 
Contract EY-76-C-21-8004. 15p. Dep. NTIS, PC A02/MF AOl. 

From the results to-date some general conclusions can be 
drawn about the mobilities of various elements in the liquefaction 
processes: (1) S, B, and F are generally lost. Ti, As, Br, Dy, Eu, and 
Ge are split about half and half between retention and loss. (2) No 
elements are generally gained by most of the processes, but Cr, and 
Ni are gained in about half the processes and retained in the rest. (3) 
Several elements show random behavior, and no general pattern can 
be cited. These are Na, P, Ce, Ga, Li, Sn, Ta, Tb, Tl, U, W, Yb and 
Zr. (4) The rest of the elements determined are generally retained in 
the residues in the various processes. The average percentage of the 
principal minerals in the liquefaction residues as analyzed by x-ray 
diffraction is given. 


2208 (SAND—78-1124) Preheater studies in coal liquefaction. 
Quarterly report, January 1—March 31, 1978. Traeger, R.K.; Curlee, 
R.M. (Sandia Labs., Albuquerque, NM (USA)). Jun 1978. Contract 
EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AOI. 

Noncatalytic conversion of Illinois No. 6 coal to liquid prod- 
ucts was studied at 450°C, 2000 psi and liquid space velocities of 170 
to 4700 lbs/h-ft*. Initial dissolution with formation of preasphaltenes 
and the resultant high viscosity product occurred rapidly. Viscos- 
ities, as measured at 70°C, decreased from 28,000 cp to 120 cp as the 
liquid space velocity decreased from 4700 to 170 Ib/h-ft*. Asphaltene 
and oil concentrations increased during the reaction, each account- 
ing fro 40 percent of the coal liquid that formed at the low space 
velocity; the preasphaltenes accounted for the remaining 20 percent 
of coal liquid formed. Liquid product distillation and analyses of the 
gas stream did not provide definitive data since compositional 
changes were small relative to the total stream compositions. Calcu- 
lations and simulation experiments indicate the reactor operates in 
the slug/froth region. Further work is needed to determine actual 
flow regimes and estimate residence times. 


2209 Preprints of papers--American Chemical Society, Division 
of Fuel Chemistry, Volume 23 Number 1, 1978. (Am Chem Soc, Div 
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of Fuel Chem, New York, NY). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 1, vp(12 Mar 1978). 

This volume contains proceedings of 36 papers delivered at 
the meeting. The contributions are classified in four groups: catalysis 
of coal liquefaction processing; combustion of coal and synthetic 
fuels; general papers on fuels; undergraduate and graduate education 
in fuel science and engineering. Among others, the following sub- 
jects are covered: relation of coal liquefaction catalyst properties to 
performance; effects of mineral matter on the hydroliquefaction of 
coal; concept and use of hydrogen permeable catalysts; stannous 
chloride and cobalt molybdate-alumina catalysts in hydrogenolysis 
of solvent refined coal; RandD on combustion of solvent refined 
coal; evaluation of coal-fired fluid bed combined cycle power plant; 
mechanism for trace elements enrichments in fly ash during coal 
combustion; IR absorption study of coal-metal salt catalyst interac- 
tions; a review of fuel science and engineering courses at MIT, the 
University of Sheffield and the University of Leeds, England; educa- 
tion in fuels engineering at the University of Utah. Most papers are 
accompanied by bibliography data. Most individual contributions are 
abstracted and indexed separately. 


2210 Relation of coal liquefaction catalyst properties to per- 
formance. Bertolacini, R.J.; Gutberlet, L.C.; Kim, D.K.; Robinson, 
K.K. (Amoco Oil Co, Naperville, Ill). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 1, 1-10(12 Mar 1978). 

In March 1975, Amoco Oil Research, under contract with 
EPRI, began a three-year project on liquefaction catalysis. The 
specific purpose was to develop one or more superior catalysts for 
hydroliquefaction processes in advanced stages of development, such 
as the H-coal process. The primary interest was in the conversion of 
coal to a clean-burning boiler fuel, low in sulfur and ash. In the 
reported experiments, effective tests have been developed to evalu- 
ate coal liquefaction catalysts and relate their performance to cata- 
lytic properties. Initial performance in the batch unit was related to 
metals loading of cobalt and molybdenum and surface properties, 
specifically average pore diameter and surface area. Aging behavior 
of liquefaction catalysts was established for several catalysts in a 
continuous pilot plant unit. Surface properties had the most pro- 
nounced effect on aging performance; type of catalytic metals ap- 
peared to be a secondary effect. 2 refs. 


2211 Batch screening of coal liquefaction catalysts with a falling 
basket reactor. Alcorn, W.R.; Elliott, G.E.; Cullo, L.A. (Harshaw 
Chem Co, Beachwood, Ohio). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 23: No. 1, 11-20(12 Mar 1978). 

The Harshaw Chemical Company and Battelle Columbus 
Laboratories have been studying coal liquefaction catalysts in a joint 
program sponsored by the Dept. of Energy. Its objective is the 
development of catalysts of improved life and selectivity for direct 
liquefaction processes. Harshaw’s specific objective is to identify 
catalysts of superior activity and selectivity, ie. those that most 
efficiently use hydrogen in forming coal liquids with low heteroatom 
content. This paper is a report of progress with about half of the 
planned screening tests completed. It is shown that conversion of 
coal to benzene soluble liquids is primarily a thermal reaction 
dependent on temperature and time, only secondarily on catalyst. 
Addition of hydrogen to the coal liquids and solvent and removal of 
heteroatoms are greatly influenced by the catalyst, and these charac- 
teristics tend to correlate with each other. Several catalysts have 
been identified which show better short-term performance than the 
reference CoMo tablet. 


2212 Catalyst development for hydroliquefaction of coal. Stern, 
E.W.; Hindin, S.G. (Engelhard Miner and Chem Corp, Edison, NJ). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 21-22(12 Mar 
1978). 


This paper summarizes observations made during the devel- 
opment of a catalyst screening test in the initial phases of a program 
which has as its objective the development of improved catalysts for 
the direct hydroliquefaction of coal. Experimental results are sum- 
marized. 


2213 Evaluation of use of syngas for coal liquefaction. Bat- 
chelder, R.F.; Fu, Y.C. (US Dep of Energy, Pittsburgh Energy Res 
Cent, Pa). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 30- 
41(12 Mar 1978). 

With the feasibility of coal liquefaction having been demon- 
strated over forty years ago, the major emphasis since then has been 
on process modifications and catalyst development to improve the 
process economics. Cost analysis of a typical coal liquefaction proc- 
ess reveals that as much as 30 percent of the overall cost is related to 
hydrogen production. The proposed modification is to use syngas 
(H2+CO) and steam instead of Hz as feed gas to the reactor. The 
advantages of this modification are presented. Results of an experi- 
mental program are presented and evaluated. Two processes were 
studied: direct catalytic liquefaction of coal, and extractive hydroge- 
nation of coal. 7 refs. 


ERA VOL. 4, NO. 2 


2214 Utilization of coal-derived liquid fuels in a combustion 
turbine engine. Cabal, A.V.; Dabkowski, M.J.; Heck, R.H.; Stein, 
T.R.; Chamberlin, R.M.; Mulik, P.R.; Singh, P.P.; Rovesti, W.C. 
(Mobil Res and Dev Corp, Paulsboro, NJ). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 23: No. 1, 119-138(12 Mar 1978). 

Results of an experimental study are presented which was 
carried out to evaluate the use of raw and hydrotreated heavy 
distillate coal liquids from the Solvent Refined Coal (SRC) and H- 
coal processes for use in heavy duty utility turbines. Presently, these 
turbines account for about nine percent of the installed power 
generation capacity in the U.S. 6 refs. 


2215 Analysis and scale-up consideration of bituminous coal 
liquefaction rate processes. Han, K.W.; Dixit, V.D.; Wen, C.Y. Ind. 
Eng. Chem., Process Des. Dev.; 17: No. 1, 16-21(Jan 1978). 

Data from pilot units of coal liquefaction processes are ana- 
lyzed in order to provide information for design and scale-up. 
Correlations of coal dissolution rate and hydrogen absorption in 
coal-derived solvents under hydrogen pressure are obtained. The 
rate-determining mechanism appears to change from a mass transfer 
dominated regime to a chemical reaction dominated regime as the 
flow of mixtures of gas and slurry becomes more turbulent, indicat- 
ing a considerable hydrodynamic effect. The preheater section plays 
an important role during the initial stage of dissolution. The calculat- 
ed values for coal dissolution and hydrogen absorption, based on the 
proposed correlation, are found to agree reasonably with observed 
values. The various pilot and laboratory units examined have reactor 
diameters ranging from 2 to 60 cm. The effects of temperature, 
hydrogen pressure, coal particle size, coal types, and presence of 
catalyst on coal dissolution rate and hydrogen consumption rate are 
also discussed. 


2216 Liquefaction of western subbituminous coals with synthesis 
gas. Rai, C.; Appell, H.R.; Illig, E.G. (Univ. of Wyoming, Laramie). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 1108-1125(Aug 
1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Western subbituminous coals can be readily liquefied and 
desulfurized by non-catalytic liquefaction with synthesis gas and 
steam at 400 to 450°C and an operating pressure of 3800 to 4400 psi. 
The mineral matter present in these coals functions as an effective 
catalyst for promoting the water gas shift reaction and the reduction 
of carbonyl groups to oil-soluble products. The sulfur content and 
viscosity of the product oil decrease with the amount of hydrogen 
consumed with both synthesis gas and hydrogen; however, much 
less total hydrogen is required for the same quality oil product with 
synthesis gas than with pure hydrogen. The recycle characteristics 
of coal-derived oil are very important for the commercialization of a 
liquefaction process. One subbituminous coal from the Sheridan field 
of the Powder River Coal Basin was studied for its recycle charac- 
teristics and found to be quite acceptable. After nine recycles the 
viscosity of the product oil remained low and about 95 percent 
reduction in sulfur level (to 0.22 wt. percent) was achieved. Such a 
liquefaction process holds promise for those Western coals that have 
high sulfur and high ash and cannot be economically transported to 
distant markets. 


PYROLYSIS AND CRACKING 
REFER ALSO TO CITATION(S) 2199 


2217 Catalytic hydrocracking of perylene. Dekker, J.; Nell, 
B.C.K.; Potgieter, H.G.J. (Potchefstroom Univ, S Afr). Fuel; 57: No. 
6, 361-364(Jun 1978). 

The hydrocracking of perylene with tin plus ammonium 
chloride as catalyst has been investigated at hydrogen pressures 
ranging from 4 to 16.5 MPa and elevated temperatures. A large 
range of liquid and solid compounds ranging from benzene to 
hydroperylenes and C,-C, gases were identified. A mechanism de- 
— the formation of some of these compounds is postulated. 31 
refs. 


2218 Pyrolysis of large coal blocks: implications of heat and 
mass transport effects for in situ gasificiation. Westmoreland, P.R.; 
Forrester, R.C. III. (Oak Ridge National Lab., TN). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 22: No. 1, 93-101(1977). (CONF-770301— 
P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Dewatering of coal blocks at in situ moisture levels was 
shown to markedly affect pyrolysis gas production by being the rate- 
limiting mechanism in heat transfer, and by causing self-gasification 
of the block as steam diffuses from a shrinking core of damp coal 
through a hot, outer layer of char. Cracking of product oil vapors as 
they diffuse outward may also contribute to the increased combusti- 
ble gas evolution of block pyrolysis compared to powder pyrolysis. 
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These results influence modeling and design of in situ coal gasifica- 
tion. Since no data are available on coal-block pyrolysis, improved 
understanding of heat and mass transfer effects significantly im- 
proves semitheoretical models which have depended on powder 
pyrolysis data. For satisfactory resource recovery, the shrinking 
core of unreacted coal makes it critical to limit flame-front speed. If 
the flame front moves too fast, only an outer layer of any large 
masses of coal will be gasified, leaving damp, ungasified centers 
behind the front. More experimentation is planned to quantify and 
expand these results. Specifically, a matrix of experiments is being 
performed at 0.3 °C/min and at 3.0 °C/min, proceeding to maximum 
temperatures of 500 to 1000°C. Analyses will be made of data on oil, 
char, and gas yields; oil, char, and gas compositions; thermal histor- 
ies; and oil and gas physical properties. Later experiments are 
planned to investigate the effects of pressure, reducing gas atmos- 
pheres, and other coal ranks (lignites, caking and noncaking bitumi- 
nous coals). The ultimate result is a satisfactorily accurate model of 
pyrolysis as it affects in situ coal gasification. 


2219 Characteristics of chars produced by pyrolysis following 
rapid heating of pulverized coal. Nsakala, N.; Essenhigh, R.H.; 
Walker, P.L. Jr. (Pennsylvania State Univ., University Park). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 102-111(1977). 
(CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

This study gives an insight into the pyrolysis behavior of 
pulverized coal following a rapid rate of heating in a laminar flow 
furnace. It is also helpful for the understanding of the reactivities of 
particular coals with common gasifying gases (e.g. steam, air, 
oxygen, carbon dioxide, hydrogen). For example, the results show 
that the change in the specific surface areas becomes appreciable 
only at total residence times greater than 0.3 second (i.e. at pyrolysis 
times greater than 0.2 second) at approximately 808°C. This type of 
information should be helpful in assessing the suitability of particular 
coals for gasification and/or determining the utilization processes for 
which they are most suitable. 


Product composition and kinetics of lignite pyrolysis. Suu- 

g, E.M.; Peters, W.A.; Howard, J.B. (Massachusetts Inst. of 

Tech., Cambridge). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 
1, 112-136(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Previous research at M.I.T. on coal pyrolysis in inert gas and 
in hydrogen was based on the measurement of coal weight loss, 
referred to as volatiles yield. The work is now being extended to 
include volatiles composition measurements and elemental analysis 
of the char for the same ranges of experimental conditions covered 
in the previous study. To this end, the previous apparatus has been 
modified to permit the collection and analysis of volatiles. This 
paper presents the first set of composition data, for lignite pyrolysis, 
and some initial interpretations of pyrolysis behavior in the light of 
the products formed. The pyrolysis of pulverized Montana lignite by 
time-resolved measurement of the yields and compositions of prod- 
ucts formed under controlled temperature-time histories was studied 
in a captive sample apparatus. The yields of water, carbon monox- 
ide, carbon dioxide, hydrogen, and hydrocarbon gases and light 
liquids were determined by gas chromatography. The yields of all 
the volatile products increase monotonically with temperature and 
approach asymptotic values at the higher temperatures. 


2221 Recent progress in kinetic models for coal ag 
Antal, M.J.; Plett, E.G.; Chung, T.P. (Princeton Univ., NJ). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 137- 148(1977). 
(CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Two mathematical models for the hypothesized kinetic mech- 
anisms of coal pyrolysis have attracted attention in the recent 
literature. The first model uses a distributed activation energy to 
simulate the pyrolysis mechanism; whereas the second uses a set of 
six competitive/consecutive reactions to model the observed results 
of coal pyrolysis. Both models yield results which enjoy good 
agreement with experiment. From this we conclude that both 
models have good interpolative capabilities for the limited range of 
experimental conditions examined to date. However, research re- 
ported in this paper suggests that the success of the distributed 
activation energy model may be due to its mathematical ability to fit 
experimental values of log K with power series expression in T~'. 
The predictive capability of such a model is open to question. The 
R-S model represents an attempt to define a reaction scheme which 
simulates the gross fundamental pyrolysis reactions. If this attempt is 
successful, the model should enjoy good predictive capabilities. 
Presently, two models of the R-S type exist and both agree with 
experiment. It is concluded that more experimental data is required 
to fully exercise the models’ capabilities and determine their ‘‘cor- 
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rectness”. Experimental work to generate the required rate data is 
underway at Princeton and other universities. 


2222 Combined influence of chemical and physical factors upon 
coal particle temperature profiles during rapid heating pyrolysis. Frei- 
haut, J.D.; Leff, A.A.; Vastola, F.J. (Pennsylvania State Univ., 
University Park). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 22: No. 1, 
149-157(1977). (CONF-770301—P2). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

In order to numerically determine the effect of chemical and 
physical parameters upon particle temperature profiles during pyro- 
lysis, a basic composition model of coal itself needs to be postulated. 
It is desirable to make the model as straightforward and general as 
possible in order to more clearly ascertain the effects of systematic 
parametric changes upon results. Keeping the model initially general 
also allows maximum freedom in refining the model to take into 
account additional processes which may change the form of the 
original transport equation. Given the computational model and 
scheme described, it remains to determine what parametric value 
sets, for a given particle size, lead to chemical control of particle 
decomposition and what value sets lead to heat transport control. 
Or, given a set of kinetic parameters and reaction conditions, can a 
change in particle size lead to a transition from chemical control to 
heat transport control of the initial pyrolytic process. In chemical 
control, the process is pictured as taking place uniformly throughout 
the particle and at, or very near, the stated external driving tempera- 
ture. In heat transport control, the pyrolytic process is viewed as 
taking place in a relatively thin-shell, reaction zone. The reaction 
zone shrinks toward the particle center as the pyrolytic process 
depletes the concentration of pyrolytic material. Both types of 
processess have been postulated to explain behaviour of coal parti- 
cles. Experimental conditions and particle sizes varied considerably, 
however, and the results indicate that such extreme variation in 
behaviour is indeed plausible, even for the same coal type. 


2223 Characteristics of rapid pyrolysis of coal. Dzamunbiev, 
A.S.; Ibraev, S.O. Freiberg. Forschungsh., A; A577: 93-105(1977). (In 
German). 

The results are reported of coal pyrolysis with normal rate of 
heating, with rapid heating, and in a low temperature plasma. The 
cokes obtained were examined by X-ray diffraction, infra-red spec- 
troscopy and NMR spectroscopy. It was found that the specific 
surface of the coke is increased by high pyrolysis velocities, and that 
by plasma pyrolysis the coal can be separated to yield a gas of high 
calorific value and carbon black which can be used as a reducing 
agent or as a feedstock. (In German) 


SOLVENT EXTRACTION 


2224 (LBL—7835) Interaction of organic solvent with a subbi- 
tuminous coal below pyrolysis temperature. Lindsey, D.; Grens, E.A. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 
1978. Contract W-7405-ENG-48. 59p. Dep. NTIS, PC A04/MF 
AOl. 

Thesis. 

The interactions of a subbituminous coal with certain binary 
organic solvent mixtures have been studied at 250°C. Mixtures of 
pyridine, quinoline, piperidine, tetrahydroquinoline, and ethylenedia- 
mine with either toluene or tetralin were contacted with coal in a 
successive batch, stirred reactor, the extractions being carried to 
near completion. Two distinct behaviors of extraction yield as a 
function of composition have been identified. In the majority of the 
solvent mixtures the extraction yield increases linearly with increas- 
ing concentration of the more active solvent. When the active 
solvent is ethylenediamine, however, the extraction yield increases 
rapidly when small concentrations of ethylenediamine are used but 
then levels out close to its maximum value in a 50 to 50 mix. This 
behavior is an indication that, except in the case of ethylenediamine, 
the activity of solvent mixtures is a function of bulk solution proper- 
ties. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 2217 


2225 Humic acids from lignite. II. Alkaline permanganate oxi- 
dation. Martin, F.; Saiz-Jimenez, C. (Cent de Edafol y Biol Apl, 
Sevilla, Spain). Fuel; 57: No. 6, 353-356(Jun 1978). 

The potassium permanganate oxidation of methylated humic 
acid from a Spanish lignite yielded mainly straight-chain alkanes 
together with a mixture of fatty acids, methyl straight-chain alkyl 
ketones, aliphatic dicarboxylic, phenolic and benzenecarboxylic 
acids. Furthermore, some unusual compounds such as dehydroabie- 
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tic and bromohydroxybenzoic acids and bis(2-ethylhexyl)phthalate 
were also identified. 16 refs. 


2226 Organics for the 1980's: petrochemicals or coal chemicals. 
Andrew, S. Energy Dig. (London) ; 6: No. 4, 9-10(Oct 1977). 

A brief extract from a paper presented at the Eurochem 
conference. The efficiencies of various routes to synthesis gas are 
indicated, and the cost of synthesis gas made directly from coal is 
compared with that of synthesis gas made via synthetic gasoline 
produced in a very large gas and gasoline plant. 


2227 Chemicals from coal derived synthetic crude oils. Cald- 
well, R.D.; Eyerman, S.M. (Dow Chemical Co., Midland, MI). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 984-995(Aug 
1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Coal liquids from the COED, H-coal, SRC II, and Synthoil 
processes were evaluated for their suitability as petrochemical feed- 
stocks. The coal liquids were distilled into straight-run naphtha, mid- 
distillate, and gas oil (where practicable). The mid-distillate and gas 
oil were hydrocracked to produce naphtha and LPG. Straignt-run 
and hydrocracked naphthas were hydrotreated to remove heteroa- 
toms. The hydrotreated naphthas were reformed to maximize aro- 
matics. The hydroprocessing data for the COED coal-derived syn- 
crude was reduced to the point where the chemicals available from 
the distillate fractions could be determined. (JSR) 


2228 Thermo-anthracite as a feedstock for electrode and graph- 
ite materials, Skripchenko, G.B. Khim. Tverd. Topl.; No. 3, 35- 
42(May 1977). (In Russian). 

Trends in the use of thermo-anthracites and applications of 
electrodes made from them are described. A method of classifying 
these anthracites is suggested, and the reflectance index normally 
used is discussed. A study of the change in structure and properties 
of lean coals and anthracites during heat treatment over a wide 
range of temperatures gives some insight into the use of heat- 
resistant anthracite. 


PROPERTIES 


REFER ALSO TO CITATION(S) 2141, 2198, 2207, 2223, 2224, 
2267, 2315, 2423, 4897 


2229 (COO—4639-1) Measurement of the flow properties of 
coals for in-situ gasification. Quarterly report, December 1977— 
February 1978. Reznik, A.A.; Fulton, P.F.; Lien, C.L. (Pittsburgh 
Univ., PA (USA). Dept. of Chemical and Petroleum Engineering). 
Mar 1978. Contract ET-78-S-02-4639. 33p. Dep. NTIS, PC A03/MF 
AOl. 

The effective and relative permeabilities of Gillette, Wyoming 
sub-bituminous and Pricetown, W. Va. bituminous coals to carbon 
dioxide were measured as functions of water saturation and structur- 
al orientation at simulated overburden pressures of 200 psig and 400 
psig. The results indicate that carbon dioxide has a negligible effect 
on permeability reduction. This fact is of interest to both in-situ coal 
gasification and to methane drainage. Reductions in permeability 
were of the order of 0 to 20 percent of values determined with 
nitrogen. The effect of CO: on the Gillette coals was to drastically 
alter the shape of the effective and relative permeability curves at 
lower water saturations. The effect of doubling the overburden 
pressure had a proportionally inverse effect on the effective permea- 
bilities to gas. This effect is most pronounced at lower water 
saturations. The general characteristic behavior of the relative per- 
meability curves remained relatively independent of the stress field. 


2230 (FE—2030-7) Characteristics of American coals in rela- 
tion to their conversion into clean energy fuels. Quarterly technical 
progress report, January—March 1977. Spackman, W.; Davis, A.; 
Walker,P.L.; Lovell, H.L.; Essenhigh, R.H.; Vastola, F.J.; Given, 
P.H. (Pennsylvania State Univ., University Park (USA). Coal Re- 
search Section). Jun 1977. Contract EX-76-C-01-2030. 62p. Dep. 
NTIS, PC A04/MF AOl. 

Twenty-one coal samples have been added to the Penn State/ 
ERDA Coal Sample Bank. Ninety-six sets of analytical data and 114 
coal samples were provided upon request to other agencies engaged 
in coal research. Mass spectrometer and reactor systems have been 
used successfully in measuring the amount of vaporization (and 
pyrolysis) products of hydrocarbons in low concentrations in a 
helium carrier gas. Research has shown, using small angle x-ray 
scattering, that the pore structure of a char is a function of the rank 
of the parent coal and maximum heat treatment temperature. Carbon 
deposition on chars from the cracking of methane decreases subse- 
quent reactivity of the char to air. The decrease in reactivity appears 
to be due to a decrease in active surface area and deactivation of 
catalytic impurities. Experimental results previously obtained con- 
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cerning the combustion of char and anthracite have been analyzed 
with respect to a simple theory of radiative flame propagation and 
the computer mode] has been used to investigate the effects of fuel 
particle density variations. In the study of the combustion character- 
istics of coal-oil-water emulsions, furnace efficiency peaked at about 
5% coal addition, at 10% water, and 20% excess air. 


2231 Nuclear magnetic relaxation studies of coal. Yokono, T.; 
Sanada, Y. (Hokkaido Univ, Sapporo, Jpn). Fuel; 57: No. 6, 334- 
336(Jun 1978). 

The techniques of both pulse nuclear magnetic resonance 
(NMR) and electron spin resonance (ESR) were applied to clarify 
the nature of coal. The spin-lattice relaxation time and the spin-spin 
relaxation time for protons were measured. 9 refs. 


2232 Fourier transform infrared study of mineral matter in coal. 
A novel method for quantitative mineralogical analysis. Painter, P.C.; 
Coleman, M.M.; Jenkins, R.G.; Whang, P.W.; Walker, P.L. Jr. (Pa 
State Univ, University Park). Fuel; 57: No. 6, 337-344(Jun 1978). 

A novel method for the quantitative determination of mineral 
matter in coal is reported. The low-temperature ash of coal is 
analyzed by means of absorbance spectral subtraction of individual 
components. The spectra of individual minerals, stored in digital 
form on computer memory, are multiplied by appropriate weighting 
factors and subtracted from the spectrum of the low-temperature 
ash, so that the characteristic bands of the mineral are removed. 
Provided that the weight of each mineral in the infrared beam is 
known then the weight fractions can be determined from the weight- 
ing factors. The analysis of several mixtures and of the low-tempera- 
ture ash of various coal samples is reported. 5 refs. 


2233 Matrix electron nuclear double resonance studies of the 
proton evironment of the radical in natural and solvent-refined coal. 
Schlick, S.; Narayana, P.A.; Kevan, L. (Wayne State Univ., De- 
troit). J. Am. Chem. Soc.; 100: No. 11, 3322-3326(24 May 1978). 

The radical in natural and solvent-refined coal (SRC) has 
been studied by electron nuclear double resonance (ENDOR) be- 
tween room temperature and 30°K as a function of the microwave 
and radio-frequency field intensities. The observation of a strong 
proton matrix ENDOR line shows interaction of the coal radical 
with nearby protons. By simulating the matrix ENDOR line with a 
new, improved line shape model we conclude that the closest 
protons are situated at 2.6 +- 0.2 A from the unpaired electron of 
the coal radical and that the average isotropic hyperfine coupling of 
these closest protons is 1.3 +- 0.3 MHz. The experimental variation 
of the matrix ENDOR line shape and intensity with microwave and 
radio-frequency field intensity is simulated well at lower microwave 
powers by the improved ENDOR line shape model although devi- 
ations occur at higher microwave power. The differences of the 
ENDOR signals for natural and solvent-refined coal are explained in 
terms of Siieorees electron and nuclear spin-lattice relaxation times, 
in line with the rather well-established assumption that the structures 
in both coals are similar. 5 figures. 


2234 Catalytic hydroliquefaction of coals for hydrocarbon-type 
analysis in relation to refining. Lanning, W.C.; Green, J.B.; Dooley, 
J.E. (Bartlesville Energy Res Cent, Okla). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 1, 62-70(i2 Mar 1978). 

In the reported experiments, small samples of liquids have 
been prepared from several coals of widely varied rank by catalytic 
hydrogenation in a batch autoclave. The liquids were prepared at 
conditions designed to minimize cracking of hydrocarbon compo- 
nents, yet were upgraded to remove nitrogen and to permit detailed 
determination of hydrocarbon types potentially obtainable for refin- 
ing. This paper covers the preparation and properties of the liquids. 
The upgraded coal liquids described in this paper are being analyzed 
in detail for hydrocarbon-type composition by methods developed 
for petroleum and adapted to the analysis of synthetic crude oils. It is 
demonstrated that a wide variety of coals can be liquefied by 
catalytic hydrogenation at conditions which permit recovery of most 
of the hydrocarbons potentially obtainable from a given coal. By 
control of the extent of upgrading of the crude product, liquids of 
which about 90 percent can be analyzed for hydrocarbon type have 
been prepared. Such analyses will provide information on the effect 
of coal source on the character potentia! feedstocks for production 
of refined fuels. 9 refs. 


2235 Rate and the mechanism of the reactions of hydrogen 
sulfide with the basic minerals in coal. Attar, A.; Dupuis, F. (Univ of 
Houston, Tex). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 
214-227(12 Mar 1978). 

The inorganic matter in coal can be classified into three 
groups of minerals according to their reactions with hydrogen 
sulfide (H2S): (1) basic minerals, (2) minerals with cataiytic activity, 
and (3) inert minerals. In the range of temperature 200-900°C, most 
of the minerals are inert or have a slight catalytic activity on the rate 
of decomposition of H2S. However, the basic minerals react with 
H2S and the corresponding sulfides are formed. The most important 
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minerals in this category are calcite (trigonal CaCOs), aragonite 
(orthorhombic CaCOs), dolomite (CaCOs*MgCOs), _ sidrite 
(FeCO$sub 3$), and to some extent montmorilonite. Results of 
experimental study are presented and evaluated by means of thermo- 
dynamic considerations and mathematical analysis. It is shown that 
the most important variables that affect the rate of the consumption 
of HS are the temperature, the time-temperature history of the 
sample, the initial conditions of the sample, and the conversion. 
Reaction mechanisms are suggested. 14 refs. 


2236 Moessbauer spectroscopy of iron in coal and coal hydroge- 
nation products. Keisch, B.; Gibbon, G.A.; Akhtar, S. (Carnegie- 
Mellon Inst of Res, Pittsburgh, Pa). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 1, 263-274(12 Mar 1978). 

In the reported experiments, the chemical states of iron in a 
Kentucky coal and in the products of its hydrogenation were deter- 
mined by Moessbauer spectroscopy. The iron in the coal was present 
chiefly as pyrite, FeS,. There was, however, evidence for some non- 
pyritic iron, most likely present as szomolnokite (FeSO,*H2O). The 
products from hydrogenation of this coal by the SYNTHOIL proc- 
ess at 723 K and 28 MPa contained all the iron as FeS/sub x/ where 
x=1.0 to 1.14. There was no evidence for unreduced FeS2 or FeSo.. 
There was also no evidence for elemental iron. At the experimental 
conditions for hydrogenation of coal in this work, the reactor gas 
contained 0.32 percent H2S. Evidently, FeS/sub x/ is not reduced to 
elemental iron in the presence of this concentration of H2S in the 
reducing gas. 28 refs. 


2237 Comparative characteristics of vitrinites of carboniferous 
coals of the Ukraine and Juerassic coals of Siberia. Lapo, A.V. Fuel; 
57: No. 3, 179-183(Mar 1978). 

The investigation of vitrinites of various ages was carried out 
using phyteral analysis and detailed separation of coal. Jurassic 
vitrinites appeared to be more diverse both in phyteral composition 
and chemical properties. The great variety of Jurassic vitrinites and 
their chemical characteristics are governed by the influence of the 
initial plant material and conditions of its accumulation. 


2238 Some techniques for the characterization of cokes and 
graphites. Rumsey, J.C.V.; Pitt, G.J. Fuel; 57: No. 3, 155-161(Mar 
1978). 

Methods used at the Coal Research Establishment of the UK 
NCB for characterizing the structure and physical properties of 
cokes and graphites are briefly reviewed. These include the use of x- 
ray diffraction and optical microscopy, and the measurement of a 
range of mechanical, thermal and electrical properties. Some rela- 
tions between the structural parameters of graphites and their physi- 
cal properties are discussed. Examples illustrating the application 
and practical importance of the results obtained are discussed. 


2239 Characterization data for syncrudes and their implication 
for refining. Dooley, J.E.; Lanning, W.C.; Thompson, C.J. (Bartles- 
ville Energy Research Center, OK). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 22: No. 3, 904-910(Aug 1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

A recent survey of literature suggests that a given rank of 
coal can be correlated with the types of hydrocarbons that can be 
obtained upon liquefaction. BERC is making a systematic study 
designed to provide samples of liquid products from coals which 
vary widely in rank and quality and from oil shale. The liquids so 
obtained will undergo characterization using BERC procedures, and 
the data will be used to supplement the characterization studies in 
progress on other syncrudes. A preliminary report is made here on 
the progress of this work. 


2240 Mass spectrometric analysis of heterocompounds in coal 
extracts and coal liquefaction products. Aczel, T.; Lumpkin, H.E. 
(Exxon Research and Engineering Co., Baytown, TX). Prepr., Div. 
Pet. Chem., Am. Chem. Soc.; 22: No. 3, 911-918(Aug 1977). (CONF- 
770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

The capabilities and limitations of high resolution mass spec- 
troscopy in the analysis of coal extracts and liquids are discussed. 
The more detailed results are obtained when the method is combined 
with separation methods and spectrometric measurements with IR, 
NMR, GC/MS techniques. (JSR) 


2241 Fractionation of coal liquids by HPLC with structural 
characterization by LC-MS. Dark, W.A. (Waters Associates, Inc., 
Milford, MA). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 
1126-1141(Aug 1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Experimental results using a preparative LC unit with col- 
umns of 57 mm ID and a solvent delivery system delivering up to 
500 ml/min showed the success of preparative fractionation. The 
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results obtained in the analysis of the preparative fractions are 
illustrated. (JSR) 


2242 Variations of the microhardness and reflectance of coal 
under conditions of oxidation simulating weathering. Nandi, B.N.; 
Ciavaglia, L.A.; Montgomery, D.S. J. Microsc. (Oxford); 109: No. 1, 
93-103(Jan 1977). 

The investigation indicated that different types of microhard- 
ness impressions were obtained on different ranks of coal by the 
Vickers microhardness test and that oxidation transformed the plas- 
tic state of fresh vitrinite into an elastic state. The transformation 
occurred rapidly in high volatile coals, but more severe oxidation 
was required to cause this change in low volatile coals. Reflectance 
- increased with oxidation. As oxygen penetrated a coal particle, 

roduced changes in the microhardness impressions and in the 

sched tance. The microhardness impressions combined with the re- 

Spctence data defined the boundary where rapid transition from the 
plastic to elastic state occurred. 


2243 Symposium on refining of synthetic crudes. Washington, 
DC; American Chemical Society (1977). 282p. (CONF-770301—P3). 
From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 
Selected papers from the symposia on refining of synthetic 
crudes and recent advances in alkylation were abstracted and pre- 
pared for the EDB data base. (JSR) 


2244 Desulfurization of iron in the ladle with Mg-impregnated 
coke. Yamaguchi, S. Jronmaking Steelmaking; 4: No. 5, 276- 
279(1977). 

The increase of sulfur in hot metal and the increased require- 
ments for low-sulfur steel led the Sumitomo Metal Industries Ltd. to 
investigate the possible use of Mag-Coke desulfurization at their 
Wakayama Works. Comparative investigations of various methods 
of desulfurization were carried out, and it was determined that Mag- 
Coke desulfurization was the superior method. An outline is given of 
both the equipment used and the method of operation, and desulfur- 
izing reactions are discussed. 


2245 Pore structure of coals and cokes. Kaloc, M. Freiberg. 
Forschungsh., A; A577: 107-111(1977). (In German). 

This paper discusses the problem of determining the porosity 
and pore sizes of coals and cokes, and suggests that sorption of 
carbon dioxide at 25°C should be used. If the active surface is to be 
used in a specific process, it should be measured by sorption of a gas 
which is involved in that process. (In German) 


2246 Determining the sulfur content in solid fuels. Avgushe- 
vich, I.P. Khim. Tverd. Topl.; No. 2, 70-74(1976). (In Russian). 

Sulfur content is determined in solid fuels by the Eschka 
method with titration. A weighed portion of the fuel is burned under 
a layer of Eschka mixture at 825 +- 25°, the sulphates formed are 
dissolved in 0.5% sodium carbonate solution, and the sulphate ions 
are titrated in a solution of Ba(NOs): in the presence of chlorophos- 
pho-azo III in a 95% medium of acetone-isotropyl alcohol (1 : 1) 
with an aqueous phase pH of 0.3 to 0.5 (HCI). This reduces the time 
necessary for the determination. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 2254, 2292, 2344, 2346, 2349, 
3818, 3835, 3838, 4012, 4136, 4140, 4143, 4172, 4173 


2247 (ANL/ECT—3(App.F)) Environmental control implica- 
tions of generating electric power from coal. 1977 technology status 
report. Appendix F. Flue gas desulfurization in the United States, 
1977. (Tennessee Valley Authority, Muscle Shoals, AL (USA)). Dec 
1977. Contract W-31-109-ENG-38. 171p. Dep. NTIS, PC A08/MF 
AOl. 
This report details the current status of flue gas desulfuriza- 
tion (FGD) in conventional coal-fired power plants in the U.S. 
Sepecifications and features are listed for all commercial FGD 
installations now in operation or being constructed in this country. 
The FGD operational experience in each plant is summarized and 
evaluations are made of process, equipment, and operational 
formance. FGD in other countries, mainly Japan and West Ger- 
many, is reviewed for applicability in the U.S. Federal and state air 
quality control standards are described and their prime influence on 
FGD development and plant installation is noted. The rising impor- 
tance of coal is discussed and some limitations on low-sulfur coal are 
included. Other potential approaches to desulfurization, such as 
fluidized-bed combustion, are discussed as far as relevant to FGD. 
Limestone and lime slurry processes greatly predominate among 
existing and planned FGD installations in the U.S. However, soluble 
SO. sorbants are noted as entering use for both throwaway and 
recoverable SO» products. It is recognized that recovery processes 
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offer attractive long-term prospects in terms of resources and of 
apparent cost of operation. However, they remain very limited, both 
in number of processes and in level of development. The report 
shows that sustained commercial FGD operation in the U.S. is very 
young, and that process and equipment experience only now is 
starting its second cycle. Additional progress can be expected as 
knowledge is derived from sound development programs and from 
operating experience at recent installations. 


2248 (CONF-760588—P1, pp 37-44) Desalination of mine 
waters in the Polish coal industry. Motyka, I.; Szczypa, H. 
(Central Mining Inst., Katowice, Poland). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

In order to reduce the adverse effect of salty mine waters on 
the water environment, work in the field of utilization and hydro- 
technical methods is being carried out in Poland. Utilization of salty 
mine waters is the most economical method of protecting rivers 
against the excessive salinity. The cost of the ae is mainly 
covered from the sale of the recovered products. Moreover, utiliza- 
tion of mine brines is a very flexible solution and is easy to develop 
and combine with other processes. The hydrotechnical method is the 
most realistic temporary solution of protecting rivers against the 
excessive salinity of mine effluents, especially brackish waters. A 
two-stage system of desalting these waters will be used. In the first 
stage potable water and concentrated brines will be produced while 
in the second stage the concentrated brine will be utilized for 
production of salt or saturated brines for commercial needs. The 
protection of rivers against pollution by mine waters can be solved 
integratively by combination of several methods, e.g., hydrotechni- 
cal and utilization methods. 


2249 Solidification and encapsulation of special wastes for dis- 
posal purposes. Ronneburger, J. (Umweltbundesamt, Berlin (Ger- 
many, F.R.). Abwaermekommission). Chem.-Ing.-Tech.; 50: No. 5, 
329-332(May 1978). (In German). 

Apart from problems caused by special wastes due to their 
generally high content of harmful substances as well as other hazard- 
ous properties, difficulties in treatment and disposal of liquids, slur- 
ries and sludges are increased by their nonsolid state. Transformation 
of such special wastes into solid and largely non-reactive products 
could offer a possibility of avoiding the difficulties at conventional 
facilities. Solidification processes are also of interest in as much as 
they open a way to dispose of such special wastes not only at special 
waste disposal facilities but also jointly with residental wastes at 
ordinary landfills. Recently solidification processes have been devel- 
oped and are, in part, commercially applied in various countries. 
Utilisation or landfill disposal of the solidification products demand 
the definition of certain minimum requirements. Requirements with 
regard to water pollution prevention (e.g. leachability) are more 
difficult to formulate than other requirements unrelated to water 
protection (e.g. strength). 


2250 Filter presses used in British coal mining for dewatering 
flotation tailings. Radford, B.C. Aufbereit.-Tech.; 19: No. 5, 203- 
205(May 1978). (In German). 

At present, filter presses are considered the most advanta- 
geous and dependable machinery for dewatering at flotation tailings 
as regards process engineering and economy. Mechanizing the filter 
plate transportation and using rubber moulded filter plates have been 
decisive advances towards the latest achievements in the line of 
flotation tailings dewatering NBC. However, additional research and 
improvements will be necessary to arrive at a fully automated 
process at minimum expenditure. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2300, 4369, 4401, 4402, 4403, 
4418, 4426, 4437, 4457 


2251 (ANL/EES-TM—13) Analysis of the impacts of alterna- 
tive coal facilities on three West Virginia counties. Dixon-Davis, D.; 
Metzger, J.E.; Stenehjem, E.J. (Argonne National Lab., IL (USA)). 
Jul 1977. Contract W-31-109-ENG-38. 47p. Dep. NTIS, PC A03/ 
MF AOl. 

Using population and labor force projections, secondary em- 
ployment multipliers and the most recent census data available, this 
study has estimated the probable impact of typical coal-fired electric 
generation plants in three West Virginia counties. The main conclu- 
sions are that: (1) Boone, Monongalia, and Wyoming counties can 
expect continuing natural annual population increases of 2, 1, and 1.5 
percent, respectively, through the rest of the century (The differen- 
tials in projected growth are almost purely the result of local fertility 
rates). (2) In any county studied, the total employment increase 
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subsequent to power plant development would be from just under 
7,000 new jobs at the construction peak (e.g., Monongalia County) 
to a long-term addition of 500 to 2100 jobs during the operation 
pase in all counties. (3) None of the counties will experience a 

ge in-migration of population because of new employment at the 
power plants. In each county the local unemployed labor force is 
more than sufficient to take all but the most highly specialized jobs. 
In view of these observations, we can conclude that the siting of 
new coal-related energy facilities will most likely create a net 
socioeconomic benefit for each county. In all cases, large portions of 
the unemployed or underemployed labor force can find work, in- 
comes will rise, and depending on the state’s revenue laws, public 
revenues should increase also. The counties probably will not face 
drastic increases in public service and facility expenditures. Since 
most of the future employees currently reside in the respective 
counties, any increase in service demand would be incremental, and 
should be within the manageable capabilities of local communities. 


2252 (ANL/LRP-TM—1) Jim Bridger Project progress report, 
1977. Green, B.B.; Pentecost, E.D.; Taylor, J.D. (Argonne National 
Lab., IL (USA)). Jul 1978. Contract W-31-109-ENG-38. 44p. Dep. 
NTIS, PC A03/MF AO1. 

The Jim Bridger Mine is located in southwestern Wyoming, 
20 miles north of Rock Springs. Currently, the mine disturbs ap- 
proximately 100 ac/yr. The mine is situated in the Red Desert, a 
region used primarily as winter range for sheep. The terrain is 
rolling, with draws and buttes that are typical of southwestern 
Wyoming. Precipitation varies between six and eight inches anually. 
Vegetation is sparse and consists mainly of shrubs and some native 
grasses, of which saltbush (Atriplex) and sagebrush (Artemesia) are 
dominant. Four a have been initiated addressing the prob- 
lems associated with vegetative response to stressed environments, 
water availability in reclaimed spoils, refaunation dynamics, and 
topsoil reapplication. A native and a mine spoil site were selected 
which have a similar slope and aspect. The treatments in the mine 
spoils include stored topsoil applied over minespoils, native topsoil 
applied over minespoils (i.e., no storage period), and straw mulch 
applied over the native topsoil on minespoils. 


2253 (ANL/LRP-TM—%) Land Reclamation Laboratory: Jim 
Bridger mine site description of research. Green, B.B. (Argonne 
National Lab., IL (USA)). Feb 1977. Contract W-31-109-ENG-38. 
30p. Dep. NTIS, PC A03/MF AOl. 

Four subprojects have been developed for the Jim Bridger 
Mine near Rock Springs, Wyoming. This research addresses the 
problems associated with vegetative response to stressed environ- 
ments, water availability in reclaimed spoils, refaunation dynamics, 
and snowpack management for reclamation. A fifth project, soil 
microbiota recovery dynamics, will also be done at the mine site. 
Research on vegetative adaptations to stressed ecosystems concen- 
trates on productivity, population dynamics and energy allocation 
strategies as indicators of plant response to stress. Water availability 
studies address erosion and spoil moisture characteristics of the 
native ecosystem and selected reclamation treatments. Design snow- 
fence systems studies will develop methodologies to maximize the 
amount of the precipitation which is available to vegetation. Animal 
species composition and density on revegetated areas are also being 
examined. Wildlife studies are also investigating the impacts of small 
mammals on revegetation. The microbiological component of topsoil 
is being investigated in stored and native topsoil. These experiments 
are designed to provide insight into the reclamation of communities, 
not just revegetation of mine spoils. 


2254 (CONF-760588—P4, pp 347-352) Desalination of brackish 
mine waters by reverse osmosis. Kepinski, J.; Lipinski, K.; Chlubek, 
N. (Technical Univ., Szczecin, Poland). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The situation concerning the pollution, by excessive salinity, 
of the main rivers in Poland is analyzed. The significant contribution 
of saline coal mine waters is evaluated, with emphasis on large 
quantities of brackish water in new coal mines. The results are given 
of preliminary experiments undertaken in order to elaborate the 
suitable technology. Pretreatment, concentration by reverse osmosis 
and disinfection of the permeate are the proposed steps. The concen- 
trate as obtained is suitable for further utilization by evaporation. 


2255 (PNL—2500(Pt.5), pp 1.1-1.31) Environmental control 
technology. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

Status reports are given of the following projects: environ- 
mental control technology for shale oil wastewaters; assessment of 
environmental control technologies for commercial coal gasification 
systems; transportation safety studies; integrated LNG safety and 
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control program; energy material transport, now through 2000; 
nuclear fuel cycle analysis; decommissioning of retired facilities at 
Hanford; characterization of 300 area burial ground; geothermal 
liquid waste disposal; management program plan for environmental 
concerns in compressed air energy storage; and assessment of 
energy-conserving industrial waste treatment technology. (LK) 


2256 Ways of complex coal utilization at present and in future 
in the Czech economy. Macak, J. Freiberg. Forschungsh., A; No. 577, 
51-65(1977). (In German). 

To reduce emission of noxious substances to the atmosphere, 
Lurgi and Koppers-Totzek pressure gasification of coal containing 
sulfur could be carried out; these processes could be used to generate 
electricity during peak loads, using steam-air mixtures as gasification 
agent. Fluidized bed combustion could also be used to generate 
electricity. Because of its cost, flue gas desulfurization would only be 
used on existing sources in heavily polluted areas. 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 2177, 2291, 2300, 2307, 2392 


2257 (PB—277194) The Pennsylvanian coal-bearing strata of 
the Narragansett Basin, Massachusetts and Rhode Island. Interim 
report 1 Jun—21 Dec 76. (Weston Observatory, MA (USA)). 1976. 
6lp. NTIS PC A04/MF AOl1. 

Renewed interest in coal and the energy shortages of New 
England is responsible for an exploration program that includes core 
drilling and other geologic studies in the 900-square-mile Carbonifer- 
ous-aged Narragansett Basin of Rhode Island and south-eastern 
Massachusetts. In addition to evaluating the coal deposits, this 
project also seeks to identify institutional barriers which could arise 
and hinder the ultimate development of the coal resource. The 
project relies heavily on the results of moderately deep (400-1200') 
continuously cored (NX diameter) boreholes. The authors have 
ultimate and proximate analysis from three places within the most 
promising areas. Based upon the reconnaissance exploration carried 
out so far, approximately 60 square miles within the Basin are 
identified as most likely to contain minable coal deposits. This 
potential for New England generated energy is estimated on the 
basis of a most conservative approach using the best available data 
from this project. 


2258 (TID—28744) Methane from coalbeds: collection and uti- 
lization systems. Monthly progress report. (TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). Jul 1978. Contract EW-78- 
C-21-8089. 21p. Dep. NTIS, PC A02/MF AOl1. 

Preliminary studies indicate the feasibility of recovering and 
utilizing this resource profitably. The ranges of quantitative avail- 
ability, gas quality, and geographic location of coalbed methane 
make it clear that no single solution is appropriate for all cases. The 
referenced siudies indicate a high probability of economic gas recov- 
ery/utilization for several approaches, including: direct pipeline in- 
jection; LNG production; on-site power generation; heating applica- 
tions; and petrochemical production. The technology necessary to 
use this valuable resource exists today, although some modification 
may be required to accommodate the requirements of this applica- 
tion. In order to avoid the waste of methane contained in coalbeds 
and to provide for its recovery and utilization, the Department of 
Energy has initiated the Methane from Coalbeds Program to be 
implemented through the Morgantown Energy Technology Center. 
TRW has been awarded Contract No. EW-78-C-21-8089 to imple- 
ment the systems engineering and integration effort necessary to the 
Methane from Coalbeds Program. 


2259 (USGS-OFR—78-168) Lignite geology of southeast Wil- 
liams County, North Dakota. Spencer, J.M. (Geological Survey, 
Washington, DC (USA)). 1978. vp. Dept. of the Interior, Geological 
Survey, Washington, DC. 

The area of this study in southeastern Williams County, 
North Dakota, between the city of Williston and the Mountrail 
County line, is bounded on the south by Lake Sakakawea and on the 
west by the Little Muddy River. The Sentinel Butte and Tongue 
River Members of the Fort Union Formation of Paleocene age form 
the bedrock and contain numerous lignite beds. The four principal 
beds discussed herein are, in ascending order, the Pittsley, Avoca, 
Williston, and Mormon, each of which is at least 5.0 ft thick 
throughout most or all of the area. Current estimates of lignite 
resources in this area are 16 x 10° tons. Mining development has been 
restricted to small operations, either shallow strip pits at the outcrop 
or underground mines. All underground mining has ceased. The 
only current surface mining is for leonardite (weathered lignite) in 
one small mine near Williston. The structure in the eastern half of 
the area is dominated by the oil-producing Nesson anticline. 
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2260 Venezuela looks to the future with coal. Brandi, K. World 
Coal; 4: No. 8, 66-68(Aug 1978). 

There are essentially six coal deposits in Venezuela of varying 
size and importance. The major deposits are located in Naricual and 
on the Unare River in the state of Anzoategui in the northeast of the 
country; in the state of Zulia in the extreme west of the country, 
bordering Colombia; and near Lobatera in the state of Tachira in the 
southwest of the country, also near the border with Colombia. Less 
important deposits occur near Sabana Grande in the state of Guar- 
ico, and near Tocuyo in the state of Lara. All these deposits were 
thoroughly surveyed in the early 1950s, and re-examined in recent 
years with regard to their reserves and the quality of their coal. Only 
three are likely to be of importance for the development of a large 
coal mining industry. These are the deposits near Lobatera in the 
state of Tachira, the deposit in the state of Zulia, and finally the 
deposit in Naricual in the state of Anzoategui. 


2261 Geotechnical drilling investigation: achieving the maximum 
benefit. Connelly, D. (Steffen, Robertson and Kirsten). S. Afr. Min. 
Eng. J.; 89: No. 4139, 71, 73, 75, 77(Apr 1978). 

This article to illustrate the significance of the data gathered 
in a geotechnical investigation and relates it to the exploration 
drilling operation. It emphasizes the importance of operations in 
providing information at no extra cost. 9 refs. 


2262 Mesozoic deposits of the Hudson Bay lowlands and coal 
deposits of the Onakawana area, Ontario. Price, L.L. (Inst of Sedi- 
ment and Pet Geol, Calgary, Alberta). Geol. Surv. Can., Pap.; No. 75- 
13, vp(1978). 

A thin sequence of Lower Cretaceous rocks, the Mattagami 
Formation, underlies the southern part of Moose River Basin adja- 
cent to the Canadian Shield of northern Ontario. The sequence 
consists of non-indurated quartzose sand, clay and, in the lower part, 
lignitic coal. These sediments are mainly first-cycle and were de- 
rived from deep weathering of crystalline basement rocks. They 
have been deposited in association with a large river system flowing 
out of the Precambrian upland, well upstream from marine estuary 
or tidal influence. Lignite deposits are relatively thick and sulphur- 
free, but of low rank and have a large content of water. Approxi- 
mately 200 million tons of lignite have been delineated in the 
Onakawana area. Two prospective lignite areas separated from the 
Onakawana field by deep Pleistocene channels have not been ex- 
plored. Maps are included in the back pocket. 49 refs. 


2263 Building up production capacity in ECL in Sth Plan. 
Gupta, S.C. (Eastern Coalfields Ltd). J. Mines, Met. Fuels; 25: No. 
10, 305-308(Oct 1977). 

Coal production targets set under the Fifth Plan of India’s 
Eastern Coalfields Ltd. (ECL) are discussed, and the company’s coal 
reserves and new mining projects are surveyed. Proved reserves 
total 4 billion tons, most of it to be mined by underground methods. 
Total coal mining capacity is scheduled to expand from 23.6 million 
tons in the 1974-75 business year to about 34 million tons in 1978-79. 


2264 Borehole-radar exploration in a coal seam. Cook, J.C. 
Geophysics; 42: No. 6, 1254-1257(Oct 1977). 

Experimental use has been made of geologic radar to explore 
through coal from mined passages underground. The first known 
results of borehole radar tests in coal are reported. The borehole 
experiment was performed in conjunction with a month-long pro- 
gramme of radar tests in Australian collieries and quarries under the 
sponsorship of the third ICOGEO and supported by several Austra- 
lian mining and research organizations. 


2265 Importance of the kaolin coal argillites for the geological 
and mining-technical research and practice in the Ruhr coal mining 
industry. Burger, K. Glueckauf-Forschungsh.; 38: No. 4, 154-161(Aug 
1977). (In German). 

A survey is given on the Kaolin coal aryillites detected in the 
Ruhr carbon strata being about 3,300 m thick, which have gained 
particular importance for solving tasks of the mining geology and 
mining practice. The macro and micropetrographic characterization 
of Kaolin coal aryillites is followed by considerations on their 
stratigraphical occurrences and on the determination of their age. 
Their utilization in the framework of exploitation and exploration is 
reported simultaneously as well as their utilization in geological- 
scientific research work and as raw materials. 


2266 Conditions for the formation of Dawsonite in coal-bearing 
deposits of the Kuzbass Balakhonian Series. Turkin, V.A.; Vyrodova, 
M.N. Sov. Geol.; No. 6, 75-88(Jun 1977). (In Russian). 

The areal distribution of Dawsonite rock (over an area of 200 
km?) was identified as a result of work completed at West Siberian 
TGU [Tomsk State University] in Balakhonian deposits (C,—P,) of 
the Kuzbass Krapivinskii raion. The maximum widths of the Daw- 
sonite horizons (10—35 m) and the greatest content of Dawsonite in 
them (15—32 percent) were found in Mazurov, Alykaev and 
Ishanov formations which are characterized by acidic detrital terri- 
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genous rock and maximum coal saturation. The stratal or lenticular- 
stratal occurrence of par sea horizons was identified. 
Data are presented which indicate the formation of Dawsonite in 
poorly lithified sediment in the late diagenesis—early epigenesis 
period by means of decomposition of aluminum-silicate terrigenous 
materials in an alkaline medium. A number of survey criteria is 
pro for forecasting promising Dawsonite areas. Engineering 
studies have indicated the possibility of extracting alumina from 
Dawsonite-bearing rock by soda-alkaline leaching as well as the 
basic possibility of concentrating Dawsonite-bearing rock by flota- 
tion with a production of 35 to 40 percent concentrate. The possibil- 
ity of using silt following the extraction of alumina for construction 
purposes is also indicated. 4 tables, 16 references. 


2267 Influence of the manufacture of solid fuels on coke produc- 
tion and technological effects on prices of new materials in the iron 
and steel industry. Barbu, I. Freiberg. Forschungsh., A; No. 577, 113- 
140(1977). (In German). 

This paper examines the effects of the decreasing reserves of 
coking coal on future supplies and on prices, and concludes that blast 
furnace coke will have to be made from non-caking coals. Charge 
eos and the use of formed coke are given — attention. 

ests ee coke made by the Romanian ICEM process are 
reported. Up to 30% formed coke was used in a blast furnace 
without significantly affecting performance, but use of 50% formed 
coke caused problems. The M40 and M-10 indexes must usually be 
higher than those of conventional coke. The Micum test is insuffi- 
cient; it is also necessary to measure the strength by the IRSID 
method, and the size, bulk density and microstructure of the coke. 
Changes in bulk density should be given special attention. 


MINING 


REFER ALSO TO CITATION(S) 2146, 2248, 2251, 2252, 2253, 
2258, 2260, 2261, 2263, 2340, 2358, 2359, 2360, 2362, 2363, 2364, 
2365, 2366, 2367, 2368, 2498, 3022, 3724, 3817, 4147, 4148, 4149 


2268 (FE—8885-1(Vol.1)) Evaluation of coal thickness sensors. 
Final, Phase I report. Aponick, A.A.; Riley, G.L.; Atkinson, D.T. 
(Foster-Miller Associates, Inc., Waltham, MA (USA)). 15 Aug 1977. 
Contract ET-75-C-01-8885. 82p. Dep. NTIS, PC AOS/MF AOl1. 

The U.S. Bureau of Mines is seeking to evaluate currently 
available technologies for application as head coal thickness sensors 
for eventual use as control devices on a remotely operated continu- 
ous mining machine. The overall objective of the program is to 
define and demonstrate, in an actual mining situation, a sensor which 
is: capable of accurately and repeatedly discerning a coal-overbur- 
den interface beneath a 2 to 10 inch coal layer in the presence of 
typical geological anomalies, capable of providing a signal which 
can readily be interpreted by an operator (and eventually by a 
mining machine control system), compact and rugged enough to be 
truly mineworthy, and capable of being made permissible. Acousti- 
cal and Nucleonic techniques are epudiiesiay excluded from consid- 
eration. A survey of methods to detect the roof and floor boundaries 
of coal seams during automated mining was conducted. A sensitized 
drill and a pulsed radar were tested in coal mines. An optical 
detector operating on the drill oe proved useful, but trans- 
ducers sensing mechanical operation of the drill produced ambigu- 
ous data. The pulsed radar work was transferred to another Bureau 
program. 


2269 (FE—9012-3) Longwall mine availability and delay analy- 
sis: Phase II. Part II. Appendices. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 15 Dec 1976. Contract ET-75-I-01-9012. 91p. Dep. 
NTIS, PC A05/MF AOI. 


2270 (FE—9028-1) Conceptual design of a fully automated con- 
tinuous mining system operating under remote supervisory control. 
Final report. (Little (Arthur D.), Inc., Cambridge, MA (USA)). Dec 
1977. Contract ET-76-C-01-9028. 167p. Dep. NTIS, PC A08/MF 
AOl. 

The purpose of this study is to explore the feasibility of 
automating continuous underground room-and-pillar coal mining for 
operation under remote supervisory computer control. We have 
concluded that this objective is feasible and should be viewed as a 
long-term goal in an evolutionary process of improving mining 
machinery. As a result of our analyses, evaluations, and conceptual 
design approach, a number of areas have been identified where 
research and development efforts would materially benefit under- 
ground coal mining as practiced today and which also hold promise 
of furthering the utilization of automation techniques in this industry. 
Mining machines in use today all appear to be relatively inefficient in 
their basic function of cutting coal. Research and development work 
should be focused upon improving cutting techniques that: Utilize 
less energy per ton of coal, achieve longer bit or cutting tool life, 
and produce less dust and acoustic noise. To establish a basis for 
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improving mining machinery performance and to achieve major 
increases in reliability and maintainability, it will be necessary to gain 
a thorough understanding of the limitations and weaknesses of 
current day mining machines. There are many types of continuous 
haulage systems available today, and still more types under develop- 
ment. Although automated deployment of the mining system is a 
long-term goal, the development of an accurate (+- 6 inches at a 
distance of 500 feet) and reliable navigation and guidance system for 
underground room-and-pillar mining is a complex problem requiring 
extensive research and evaluation. The supervisory control system is 
in the lowest priority research and development task category since 
its need will evolve only in the latter stages of system automation. 


2271 (MESA-IR—1052) Cleaning out, sealing and mining 
through wells penetrating areas of active coal mines in northern West 
Virginia. Componation, P.J.; Tisdale, J.E.; Pasini, J. III. (Mining 
Enforcement and Safety Administration, Washington, DC (USA)). 
1977. 22p. Mine Safety and Health Administration, Arlington, VA. 

Demonstrations began in 1971 to prove the effectiveness of 
well plugging as the substitute for the support pillars normally left 
around oil and gas wells. Wells that are candidates for plugging are 
abandoned or low-productive wells. The purpose of the demonstra- 
tions was to achieve safer mining by elimination of problems— 
mainly adverse roof stress distribution and disruption of normal 
haulage and ventilation systems—caused by the presence of the well- 
support pillars. The recovery of the coal in the well-support pillars 
was a secondary purpose. This method was developed and fostered 
as a cooperative effort by several divisions of the U.S. Bureau of 
Mines. Effectiveness of plugging and sealing to prevent reservoir gas 
from entering the mine through the well borehole was verified in 
each case by continuous monitoring of the mine atmosphere for 
indications of a tracer gas, sulfur hexafluoride (SFs), which was 
placed below the well plug in a pressurized time-bomb capsule. 
Analyses of samples collected in tests for gas showed the wells to 
have been effectively sealed. Mining companies in this area are 
convinced that the methods are economically feasible and are begin- 
ning to use the techniques to plug wells at their own expense. 
Successful 301(c) Petitions have been granted by the Office of 
Hearings and Appeals, pursuant to the Federal Coal Mine Health 
and Safety Act of 1969, which allows substitution of the plugging 
system for the well-support pillar, as required by regulations. MESA 
has cooperated with industry and labor in developing the safety 
precautions incorporated in the petition applications. 


2272 (MESA-IR—1056) Noise control of an underground con- 
tinuous miner, auger-type. Giardino, D.A.; Bobick, T.G.; Marraccini, 
L.C. (Mining Enforcement and Safety Administration, Pittsburgh, 
PA (USA). Pittsburgh Technical Support Center). 1977. 61p. Mine 
Safety and Health Administration, Arlington, VA. 

This report describes the noise control modifications made on 
a Wilcox Mark 20 underground auger miner and related bridge 
conveyor. Sufficient detail is given so that interested parties can use 
the report as a manual for conducting similar modifications. The 
reported reduction in operator noise level is 10 dBA as measured 
unloaded at the MESA test facility. Underground noise surveys 
conducted over a l-year interval showed the noise level at the 
operator's position to be 97 dBA, a reduction of 5 dBA from the 
before modification noise level of 102 dBA. An extensive diagnosis 
of the machine noise sources is also given along with comprehensive 
acoustical data including '/3 octave band spectra of noise, vibration 
and sound power. 


2273 (MTCH—004/77) Reliability. (Mining Technology 
Clearing House, Tamworth, Staffordshire (UK)). Dec 1977. 62p. 
Dep. NTIS, PC A04/MF AO1. 

One of the functions of the Mining Technology Clearing 
House is the registration of ongoing R and D work in its member 
countries, which include Belgium, Canada, West Germany, New 
Zealand, Italy, Spain, the United Kingdom and the United States. 
The registration activity is conducted to facilitate cooperative 
mining research efforts between members. In the context of this 
register, “reliability” has been interpreted as a measure of the compe- 
tence of a system and its components to perform required functions 
without unplanned interruptions, when used in the correct manner in 
the right conditions. Although none of the factors which can affect 
this competence should be considered in isolation, it has been decid- 
ed to divide those factors into four broad categories for the classifi- 
cation of projects. The categories are as follows: (1) Fitness for 
Purpose--The original fitness for purpose of the applied system and 
components. (2) Proper Operations--The operation of equipment and 
systems when applied to tasks and working conditions for which 
they have been designed. (3) Maintenance and Repair--The effective 
maintenance and repair while in service. (4) Improvement--Of mate- 
rials and components which fail in service. The synopses of the 147 
projects from member countries give brief descriptions of the pro- 
jects and their objectives. 
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2274 (MTCH-PR—003-77) Monitoring and control of machines 
and mining systems. (Mining Technology Clearing House, Tam- 
worth, Staffordshire (UK)). Dec 1977. 49p. Dep. NTIS (US Sales 
Only), PC A03/MF AOl. 

This Register lists all Projects known to the Mining Technol- 
ogy Clearing House in August 1977 and deemed to be relevant to the 
subject “monitoring and Control of Machines and Mining Systems.” 
It has been compiled almost entirely from such documentary infor- 
mation as was available and may therefore be neither fully compre- 
hensive nor completely up to date. The Clearing House would be 
glad to receive indications of any major errors of omission or 
commission. The aim has been to present as comprehensive a picture 
as possible of current problems and of the techniques available, or 
being sought, for their solution. Therefore, if there has been any 
doubt as to whether a project merited inclusion or not, the policy 
has been to put it in. In particular, since Data Transmission” and 
“Communications” overlap, they have been put together in one 
section and all “Communications” projects, however peripheral to 
“Monitoring and Control” they appear to be, have been included. 
Some completed projects are also included, when their completion 
was so recent as to receive a mention in the documents consulted. 
No comment is offered on the technical content of the Register at 
this stage. 


2275 (MTCH-TI—1.1) Hydrotransport of solids underground. 
Gregory, F.W. (Mining Technology Clearing House, Tamworth, 
Staffordshire (UK)). Dec 1977. 34p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

The concept of the transportation of solid materials by a flow 
of water is not new but has not been generally applied to under- 
ground mining operations. The earliest and most common systems 
were those involving gravity-operated flumes. The hydrotransport 
of solid materials in pipelines has been practiced in several industries 
over the past four decades. So far as the application of hydrotran- 
sport by pipeline in coal mines is concerned there was an upsurge in 
interest following a serious fire of a belt conveyor in the United 
Kingdom in 1950. There was considered to be a need for an 
alternative method of transportation which would overcome dust 
and fire hazards. Added interest is now being shown in the applica- 
tion of hydrotransport techniques as a means of improving produc- 
tivity. The objective of this technical investigation was defined by 
the Mining Technology Clearing House as a requirement to deter- 
mine the potential of underground hydrotransport systems (includ- 
ing vertical hoisting) within the limits of current technology and as a 
result indicate where technological advances are desirable. It was 
asked that account be taken of existing R and D work and the 
possibilities of collaboration between member countries in future R 
and D programs. The investigation includes consideration of the 
hydrotransport of material from any mining system, i.e., in addition 
to the transport oi coal from various systems of coal winning it also 
included the disposal of debris from mine development projects such 
as tunnels, drivages, rise boring, shaft sinking, etc. Current technol- 
ogy has been examined together with its present and potential 
application in those countries which are members of the Mining 
Technology Clearing House. 


2276 (PB—277113) Preliminary economics of mining a thick 
coal seam by dragline, shovel-truck, and scraper mining systems. 
Information circular 1977. Bertoldi, M.J. (Bureau of Mines, Denver, 
CO (USA). Intermountain Field Operation Center). 1977. 33p. NTIS 
PC A03/MF AOl. 

This Bureau of Mines publication compares the relative eco- 
nomics of three common coal strip-mining techniques. A general 
overview is presented relating to cost estimation for conventional 
dragline, shovel-truck, and scraper mining systems. A short-range 
equipment selection and long-term evaluation of mining a thick coal 
seam by each method also are considered. Cost analyses are based on 
1977 equipment prices, wage rates, and associated mining costs. 
Specific cost breakdowns are considered only at a preliminary level 
and the operating cost estimate is based on published data on 
equipment performance and specifications. 


2277 USA's Black Thunder mine: a truck and shovel operation. 
Dorling, 1. World Coal; 4: No. 10, 16-20(Oct 1978). 

During 1966/1967, ARCO obtained over 2,631 hectares 
(6,500 acres) of federal and state coal leases, and initial exploration 
was started. A total of 312 coal core holes were drilled and logged 
to determine the reserves and quality of the coal. The results 
indicated that a large surface mine could be developed to exploit the 
substantial reserves. The application procedure for permits was 
started early in 1974. Thunder Basin Coal Company is mining the 
Wyodak-Anderson Seam where the coal is about 21 meters (69 feet) 
thick. It has been estimated that a total of 750,000,000 tons of coal 
exist with a 0.3 to 0.4 percent sulfur content and a heating value of 
about 8,600 Btu per pound. The seam is mined in one lift using 
electric shovels and trucks. There are many factors which govern 
the choice of either a dragline or a truck and shovel operation for 
removing overburden. At the Black Thunder mine the conditions 
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which favored the choice of the truck and shovel method were 
topography and pit geometry. The run-of-mine coal is dumped into 
two 540-ton hoppers. Underground vibrating grizzly feeders (2,500 
tph capacity) pass the coal into 2,500 tph primary single-roll 
crushers, where the ROM coal is reduced to minus 8 inches. A 72- 
inch-wide elevating conveyor carries the coal to a 110-ton surge 
hopper, and is then fed into two secondary crushers where the coal 
is further reduced to minus-2 inches. The system is able to handle 
5,000 tons of ROM coal per hour. The total production of coal from 
the mine in 1978 is expected to be about 3,000,000 tons, depending 
on customer requirements. It is expected that in 1979 the output will 
rise to 8,000,000 tons, and by 1983 the full planned production of 
20,000,000 tons a year will be reached. (LTN) 


2278 Thick seam mining: a review of the methods. Dunham, 
R.K. World Coal; 4: No. 10, 24-27(Oct 1978). 

A prerequisite to applying overseas technology to the devel- 
opment of thick seam coal deposits in the western United States is a 
complete analysis of the differences between the two operational 
environments. In particular, the following areas were emphasized in 
the review of literature on overseas practice: (1) the caving and 
recompaction characteristics of the po rocks; (2) the mechanization 
of the more labor-sensitive aspects of thick seam operations, especial- 
ly if artificial roof mats are installed; (3) the extent to which 
spontaneous heating is a problem and identification of the measures 
likely to be effective in controlling this problem; (4) the stability of 
panel entries when reused for the working of adjacent panels and the 
suitability of the single-entry system which appears to be required 
for many thick seam conditions; (5) the economics of development of 
the main roadways in the country rock or the coal; (6) the econom- 
ics and technology of stowing systems in the context of thick seam 
mining. It has been estimated that over 1,000,000,000 tons of thick 
seam coal in Utah, Wyoming, and Colorado can only be mined by 
underground methods. 


2279 In the front lines of progress in Soviet mining technology. 
Grafov, L. World Coal; 4: No. 8, 4-8(Aug 1978). 

According to the needs of the national economy of the Soviet 
Union, coal output will amount to 805,000,000 tons in 1980, an 
increase of 100,000,000 tons over the 1975 output. In the future, 
production will grow, mainly because of further development of the 
more advanced and economically-efficient open-cast mining sites in 
the eastern part of the USSR. Here, mining and geological condi- 
tions are most favorable for the establishment of high-capacity open 
pits having an annual output of 50,000,000 to 60,000,000 tons, as well 
as underground mines at which productivity is expected to be 8 to 10 
times higher than the current level of production obtained by mines 
in western parts of the USSR. At underground mines, integrated 
mechanization and automation of development and coal mining 
operations will be widely introduced, as well as underground con- 
veyor systems. At open-cast mines, higher-capacity overburden 
stripping and improved methods of transportation will be initiated. 
At coal preparation plants, the most advanced and efficient methods 
of coal cleaning will be used. An increase in coal-producing efficien- 
cy and economy is closely connected with the simultaneous solution 
of the most important social problem in the industry: to ease the 
arduous work of miners and create safer working conditions. Coal 
miners in the USSR receive high wages, and the majority of coal 
miners and mine construction workers employed underground enjoy 
a 30-hour workweek, believed to be the shortest in the world. 


2280 Development of the USSR coal industry, now and in the 
future. World Coal; 4: No. 8, R26-R30(Aug 1978). 

The rapid expansion of the coal industry has necessitated the 
solving of a variety of problems. The most important ones are 
outlined. (1) New and improved management structure. The coal 
industry of the USSR has become a large-scale integrated branch of 
the economy. (2) Higher rates of opencast development. Productiv- 
ity in USSR open-cast mines is nine times higher than at under- 
ground mines, while cost of production per ton of coal is four to five 
times lower. Rapid growth of open-cast output required exploration 
and development of new coalfields, mainly in the Eastern parts of 
the country, constructicn of large open pits, wide-scale building of 
houses and socio-cultural centers, manufacture of high-performance 
draglines, shovels and bucket-wheel excavators, drills, trucks, dump- 
ers, etc. (3) Concentration of production. Concentration was 
achieved by means of the construction of new high-capacity mines, 
radical reconstruction and merging of existing mines and the use of 
advanced technology and modern techniques. (4) Technical re- 
equipment of underground mines. The basis of the technical re- 
equipment of underground mines under the conditions of longwall 
mining, which is predominant and provides for minimum operational 
losses of coal, has been the changeover to narrow-web winning 
techniques (shearers and plows) and wide-scale use of powered 
supports under all mining and geological conditions. (5) Coal proc- 
essing. (6) Improvements in safety and working conditions. (7) 
Personnel training and recruitment. Mining technicians are trained in 
52 technical schools. Training of mining engineers is conducted in 31 
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higher educational establishments. (8) Care for miners’ health and 
well-being. (9) Environmental legislation and methods of compliance 
are discussed briefly. The Ministry of the coal industry sponsors 36 
research and development institutes. (LTN) 


2281 Warmth and friendship abound in Siberia. Whitworth, K. 
World Coal; 4: No. 8, R31-R34(Aug 1978). 

Despite the harsh climate, 20,000,000 people occupy 
6,500,000 square kilometers of land, which contains approximately 
60% of all the known fuel resources of the Soviet Union. More than 
12% of the world’s coal reserves are concentrated in Central Siberia 
between the Kuznetsk basin and the Yenisei, in an area no more than 
two percent of the land surface. It is for this reason and knowing 
that many technological advances in mining had been made in this 
area that, in discussion with the Soviet Coal Ministry, it was agreed 
that a WORLD COAL Editor, in pursuant to the agreement made 
between the Soviet coal magazine UGOL and WORLD COAL 
should visit surface openpit, deep mines and coal preparation plants 
and prepare this article in the issue specially devoted to Russian coal 
mining achievements. The trip was undertaken in the short summer 
months around July when the climate is unbelievably like that of the 
Mediterranean. Four main areas were visited, Novokusnetsk, Mez- 
durechensk, Irkutsk and Cheremhovo. 


2282 Hydraulic mining: a refined and growing technological art. 
Gontov, A.E. World Coal; 4: No. 8, 35-38(Aug 1978). 

Hydraulic mining and transport of coal at 10 mines in the 
USSR are described. The present state of hydraulic mining has a 
number of advantages over conventional mining. It can: (1) increase 
Output and lower costs; (2) increase labor productivity; (3) provide 
for more specific power and mechanization level per worker, nearly 
1.3 to 1.5 times higher than in conventional mines, thus reducing the 
share of labor costs in the total; (4) provide more complete recovery 
of reserves, thus reducing losses of coal; (5) increase mining safety 
and improve sanitary conditions; (6) be technologically and eco- 
nomically effective under conditions inducing faults, steep seams, 
high gas emissions, dust inflammability, and coal and gas outbursts. 
Further progress in technique and technology will allow for success- 
ful competition with open-cast mining. 


2283 Continuous mining at opencast mines in Kansk-Achinsk. 
Sharkov, A.M.; Aksyonov, V.P. World Coal; 4: No. 8, R43-R45(Aug 
1978). 

Investigations have shown that construction in the Kansk- 
Achinsk basin of large open pits with a total prospective output 
capacity in the order of one billion tons of coal per year is a sound 
economic proposition. The major high-capacity open pit, the con- 
struction of which is already in the current Five-Year Plan Period, is 
Beryosovsky Number 1 Pit. Coal reserves in the basin include 
horizontal, 40 to 60 meters thick, seams which extend over several 
kilometers. Sandy-clayey rocky overburden and coals are soft, and 
have a digging resistance of only 14 kilograms per square centimeter, 
so they are workable by cyclic, as well as continuous equipment 
without the need for blasting. Factors which complicate the selec- 
tion of the means and systems of pit mechanization are: (1) Presence, 
among overburden rocks, of thin (0.1 to 1.5 meters) and in some 
cases very hard dirt partings. (2) The region's severe climate. The 
first and vital issue at this pit is the correct choice of the most 
economic type of excavating machines. Existing systems all envisage 
opening the fields at seam outcrop with a subsequent advance of the 
working force down the dip. The length of the working force is 
estimated to be 8 to 10 kilometers. 


2284 Re-equipment and further development of the Kuznetsk. 
Evseev, V.S.; Stankus, V.M.; Kulakov, Y.N. World Coal; 4: No. 8, 
R46-R49(Aug 1978). 

This basin has been transformed from a backward district into 
a major industrial area with highly developed coal, metallurgical, 
chemical, energy and mining equipment manufacturing industries. 
During the period of the ninth Five-Year Plan, planned technical re- 
equipment of Kuzbass coal mines has been carried out on the basis of 
complete mechanization and automation of production processes, the 
introduction of new equipment and techniques, and the further 
application of industrial engineering methods and advanced prac- 
tices. Special attention is given to further extensive use of commer- 
cially available mechanized sets of high-performance mechanized 
equipment, or so-called “complexes.” The introduction of mecha- 
nized complexes to inclined seams with adverse geological condi- 
tions has resulted in complete mechanization of coal-winning oper- 
ations at a number of mines. Considerable attention is given to the 
development and implementation of new technology for coal get- 
ting. 


2285 Thin, level and steep seam equipment used in the donets 
basin. Saratikjants, S.A.; Bashkov, A.I. World Coal; 4: No. 8, R50- 
R53(Aug 1978). 

While conditions of working thin seams in the Donets coal- 
field differ only slightly from those in many other coal producing 
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countries, the precise method of working steep seams in the Donbass 
has no parallel anywhere else in the world. First of all in the regions 
where steep seams are found it is usually geographically complex. 
The frequency of faults is 1.43 per 1,000 m along the strike. The 
average length of faulted zone reaches 200 m, length of unfaulted 
zone, 520 m, the share of seams with weak adjoining rocks equals 
60%. The thickness of seams being worked varies from 0.4 to 2.2 m. 
Depth of working averages 665 m, and it increases by 15 to 18 m 
yearly. At some mines, various seams have been worked at a depth 
of more than 1,000 m. Nearly all the seams are gassy, and with 
increasing depth of working gas emission builds up until it reaches 
100 m* per ton of coal output daily. The number of seams subject to 
outbursts of firedamp and coal is also increasing: at present they 
account for 54%, and seams of coal liable to spontaneous combus- 
tion account for a further 6%. The combination of these factors was 
the main reason which prevented the mechanized development of 
these seams in the past. Two solutions were found to these problems 
firstly, an attempt was made to adapt well proven methods of 
mechanized working of faces in level seams to mechanized working 
of steep seams, namely longwall faces equipped with power-loaders 
and mechanized supports advancing along the line of strike, and 
secondly, the development of a new system, that of shield supports 
and associated equipment advancing along the dip. 


2286 Working in the permafrost of Pechora, the frozen north. 
Bessonov, Y.N.; Bogdanov, M.I. World Coal; 4: No. 8, R59-R62(Aug 
1978). 

Coal mining in the Pechora basin’s Vorkuta deposit is hin- 
dered by split seams, coal and gas outbursts, and frigid weather 
conditions. The Soviet Union mines this coal because of its high 
metallurgical quality. In fact, the Pechora coal is the best coking 
coal in the USSR. Pechora miners receive double pay, compared to 
their counterparts who work in the sunny south. Since miners are 
one of the highest-paid groups in the USSR, this is a powerful and 
albeit necessary incentive to work in the frozen north. 


2287 Shaft sinking using the airlift method. Sommer, H. 
Glueckauf; 114: No. 11, 457-463(Jun 1978). (In German). 

Sinking a 4.6 m ventilation shaft to about 410 m in a single 
operation in non-competent overburden and carboniferous, using the 
airlift method. The shaft lining consists of composite steel reinforced 
concrete lining sections, manufactured on the surface and floated in. 
The working steps drilling, supporting, backfilling and injecting are 
described. 


2288 Special problems of on-face methods from the point of view 
of the committee Winning and Stowing. Bassier, F.K.; Sander, R. 
Glueckauf; 114: No. 11, 468-472(Jun 1978). (In German). 

Part three of a complete report on the development of on-face 
methods since the inception of the StBV’s Winning and Stowing 
Development Committee in 1970. This part deals with face layout, 
working through faults and the automation of faceworkimg in thin 
seams. 


2289 Statistics of the economy. Figures on coal mining from 
January to March 1978, Glueckauf; 114: No. 11, 490, 495(Jun 1978). 
(In German). 

Presented in tabular form are: haulage, briquetting, coke 
production, employees and electric power industry in black and 
brown coal mining, black coal stockpiles, products of the coking 
industry. 


2290 Improving roadway conditions by adapting more to the 
supporting ring behaviour. Schuermann, F. G/ueckauf; 114: No. 11, 
463-468(Jun 1978). (In German). 

The supportimg ring is a circular cylinder around the pit, the 
diameter of which is at least as big as three times the width of the pit 
area. The deformation behaviour of the supporting ring can be 
monitored in vertical and horizontal directions by means of the long- 
distance anchor bolt measuring method. Thus, measures avoiding 
undesired rock deformations can ba taken in good time. The basic 
types of supporting ring behaviour as well as detection, formation 
and taking influence on the type of deformation are illustrated with 
the aid of examples. 


2291 Application of bicubic spline functions for digital models of 
coal deposits. Weber, V. (Technische Univ. Clausthal, Clausthal- 
Zellerfeld (Germany, F.R.). Fakultaet fuer Bergbau, Huettenwesen 
und Maschinenwesen). Glueckauf-Forschungsh.; 39: No. 3, 122- 
127(Jun 1978). (In German). 

Using two analytically known test surfaces, which are regard- 
ed as unknown seam levels, bicubic interpolated spline functions 
were investigated regarding their approximation to the description 
of the geological and stratigraphic seam levels. However, not just 
the mathematical formulation but above all the number and position 
of points relative to each other are decisive for a true reproduction 
of these levels. As points giving information are frequently only 
obtained by expensive drilling, a process has been developed by 
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which it is possible to place additional sampling places where they 
will improve the digital level model most. For making decisions on 
the future position of sampling locations, the previous information 
from seam exploration is used, so that the accuracy of the level 
model can be increased in stages. 


2292 Hydraulic downhill transport of solid matter of an ex- 
tremely heterogeneous composition. Geller, F.J.; Abel, F. Glueckauf- 
Forschungsh.; 39: No. 3, 98-104(Jun 1978). (In German). 

This is a report of a new type of process for hydraulic mining 
transport. Starting from theoretical studies of individual physical 
processes, this could be investigated both in a model and in the BAG 
Westphalian mine on an operational scale. The special conditions 
which occur in the individual phases of movement are described. 
Based on the knowledge of operational experiments, suitable investi- 
gations were subsequently carried out on the behaviour during 
falling of very heterogenous mining materials. There was a compara- 
tive calculation of the measured values of laboratory or operational 
experiments for hydraulic horizontal transport with various well 
known methods of calculation. The results are satisfactory and 
justify the decision, based on existing experience, to instal an oper- 
ational plant in the shaft of a German coalmine. 


2293 Two Chinese coal mines and a copper mine. Callot, F.; 
Danjoy, J.J. (Minist de I'Ind, Fr). Ind. Miner. (St.-Etienne, Fr.) ; 60: 
5, 247-256(May 1978). (In French). 

After briefly discussing Chinese coal production and coal 
miners’ wages, the authors describe the Meiyukou underground coal 
mine in the Tatung (Shansi) basin, which produces 1.7 million tons/ 
yr, and the Tushun (Liaoning) opencast coal mine with an output of 
5.2 million tons in 1977. Further, mining methods and equipment at 
the Hung Tun Shan (Red Mountain) copper-zinc mine in the Liaon- 
ing province are described. This mine produces a copper concentrate 
assaying 18% Cu and yielding 7000 tons/yr of copper, a zinc 
concentrate assaying 45% Zn and yielding 4500 tons/yr of zinc, as 
well as 1700 tons/yr of pyrites assaying 40% S 


2294 Developments in face mechanisation in thin seams at Zoll- 
verein colliery. Wester, A. Glueckauf; 114: No. 7, 292-296(Apr 1978). 
(In German). 

Following two development stages, involving working the 
Bluecher and Sonnenschein seams, a face technique was envolved 
that matches the features of the deposit. Ergonomics were accorded 
particular attention. Face outputs of 1,200 t/d disposable and ad- 
vance rates at 6 m/d in thin seams appear attainable. 


2295 Cutting winning hard high-volatiles coal at Goettelborn 
colliery. Jochum, E.; Weber, H. Glueckauf; 114: No. 7, 287-292(Apr 
1978). (In German). 

At Goettelborn colliery, part of Saarbergwerke AG, the 
deposit conditions call for cutting winning. Increase in the installed 
power of the winning machines has made it necessary to pay special 
attention to the economic aspects of pick usage. 


2296 Hartwig, H. (Optimization of compressed air supply in- 
stallations in underground coal mines). Glueckauf; 114: No. 5, 210- 
213(2 Mar 1978). 

To achieve the greatest economic return, losses in a com- 
pressed air distribution network should be reduced to unavoidable 
leaks, and the air consumption of continuously running machines 
should be reduced to a minimum by electrification. An annual 
review is recommended in order to maintain this favourable position. 
The pressure in the distribution network should be kept as low as 
possible. Pressure readings will locate bottlenecks, which should be 
eliminated. Ways of avoiding extreme load peaks are indicated. A 
centralized compressed air supply is usually more economic than a 
large number of inbye compressors and is also safer. 


2297 Modern face lighting. Derkmann, G. Glueckauf; 114: No. 
5, 207-209(Mar 1978). (In German). 

For improvement in output and reduction in frequency of 
accidents, an improvement in lighting in mining underground, par- 
ticularly at the face has proved necessary. A questionaire sent out in 
October 1975, showed that the applications of improvements in 
lighting were obvious. In consequence of this, a suitable further 
development of face lighting was tackled. The fluorescent lamp was 
proposed as future face light, which has the advantages of mass 
production, fixed dimensions, high light intensity, high lighting 
efficiency and low purchase price. 


2298 Problems in hydraulic plant with hardly flammable hy- 
draulic fluids. Doerr, E. Glueckauf; 114: No. 5, 220-224(Mar 1978). 
(In German). 

The properties of hydraulic fluids regarding being hardly 
flammable, resistance to wear, resistance to corrosion and filterabi- 
lity are described. Further, the problems arising in the conversion of 
mineral oil to hardly flammable liquids in machines in underground 
mining are reported. The safety of hydraulic plant is increased by 
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improved filters, non-bursting flexible pipelines and new types of 
seals. 


2299 Batteries without flange protection for locomotives of 
usual construction and unde: monorail. Petri, M. Glueckauf; 
114: No. 5, 199-203(Mar 1978). (In German). 

The research project: Batteries without flange protection and 
monorails driven by batteries are designed from the point of view of 
safety and rationalisation. After the constructions of prototypes, they 
were supplied and used in several collieries. The experimental phase 
of batteries without flange protection can be regarded as concluded. 
One can expect their general admission by mining authorities. The 
experimental use of monorails driven by batteries has to be tried. 
The result may be the use of an improved prototype. 


2300 Current status and future development of brown coal strip 
mining in the German Democratic Republic. Strzodka, K. (Ber. 
Freiberg, E Ger). Energietechnik; 28: No. 3, 97-102(Mar 1978). (In 
German). 

This contribution to the Tenth World Energy Conference in 
Istanbul (Sept. 1977) gives a survey of the possibilities of effective 
brown coal extraction under worsening geological conditions from 
East German deposits. Related problems of water drainage technol- 
ogy and sealing procedures are considered. Finally, problems of 
environmental protection and land recultivation are discussed. 


2301 Diesel emissions and mine ventilation. Stewart, D.B. CIM 
Bull; 71: No. 791, 144-151(Mar 1978). 

In the past few years, much effort has been spent in elucidat- 
ing the impact of diesel engines on the mine environment. Summa- 
rizes diesel fundamentals, exhaust emissions and typical tailpipe 
concentrations. Mine sampling results and an evaluation of exhaust 
treatment systems are discussed. A review of changes in pollutant 
concentrations between the tailpipe and the mine exit is made and 
suggestions are given to reduce operator exposure to diesel contami- 
nants. 


2302 Planning, layout and infrastructure of modern coal mines. 
Haarmann, K.R. Glueckauf; 114: No. 3, 121-126(Feb 1978). (In 
German). 

When designing layout and infrastructure of new coal mines, 
the principles of planning play a decisive role. Apart from explora- 
tion, ventilation, transport, dirt haulage and product haulage, materi- 
al transport is very important. Illustrated by three examples, modern 
layout and infrastructure design is presented. 


2303 Safety in coalmining: the way ahead. Hurck, G. Glueck- 
auf; 114: No. 3, 114-121(Feb 1978). (In German). 

Number and type of accidents and occupational diseases in 
coal mining in the Federal Republic of Germany from 1956 until 
1976 are presented and discussed. Measures to maintain and improve 
the safety and the working conditions underground are reported on. 


2304 Coal in supplying Spain’s energy needs. Kerstan, F. 
Glueckauf; 114: No. 2, 86-88(Jan 1978). (In German). 

The article reports on the national energy plan of the Spanish 
government and the importance of Spanish mining as a principal 
element of energy policy as well as on the original aims Hunosa and 
its difficult situation just now. 


2305 Coal mining with water guns. Ruhrkohle AG operates the 
first ‘hydro-colliery’ in western Europe. Bergbau; 29: No. 1, 24-25(Jan 
1978). (In German). 

The hydromechanical coal mining method is illustrated by the 
example of the hydro-colliery Hansa. This winning method is par- 
ticularly suitable for coal layers in inclined position. The main 
characteristic data for haulage operations in the hydro-colliery 
Hansa are presented in tabular form. 


2306 Collective and individual prevention. Gabriel, J.R.; 
Quinot, E. Ann. Mines; 184: No. 1/2, 111-118(Jan 1978). (In French). 

Elimination of dust at the source is rarely accomplished; 
sprays give good results only under strictly limited conditions of use. 
Dust must therefore be removed from suspension or diluted in the 
ventilation stream. Where general prevention is difficult individual 
protective masks must be worn. 


2307 Highly productive face at the Houilleres de Provence. 
Daumalin, C. (Houilleres de Prov, Fr). Ind. Miner., Mine; No. 1, 1- 
18(1978). (In French). 

Starting from given geological conditions, the author gives an 
overview of the technical improvements which have made it possi- 
ble to attain the present production levels at longwall faces of the 
Houilleres de Provence, a coalmining company based in the South of 
France. The process of mechanization at longwall faces is detailed, 
and short-term and middle-term plans for operations research out- 
lined. 





260 ENERGY RESEARCH ABSTRACTS 


2308 Financial measures of the member countries of the Europe- 
an Community 1976 in favour of the coal mining industry. Jamme, 
H.P. Glueckauf; 113: No. 22, 1107-1108(Nov 1977). (In German). 

The Commission of the European Communities has given its 
approval to the financial aid granted by the governments of France, 
Great Britain, and the Federal Republic of Germany to their nation- 
al coal mining industries in 1976, for which such approval was 
required. The financial measures taken are listed in detail. 


2309 High-strength coke from pre-heated coking coal. Shoen- 
berger, R.E. (United States Steel Corp., Pittsburgh, Pa.); Munson, 
J.G. Jr.; McHenry, W.L.; Brayton, W.E. Glueckauf; 113: No. 21, 
987-993(Nov 1977). (In German). 

8 figs.; 2 tabs.; 3 refs. Report no. 169 of the Deutsche 
Kokereiausschuss (German coking committee). 

The new coke ovens in the Gary works of the United Steel 
Corp. require coking coal of ASTM strength of 58 in order to get 
the aspired iron output from the new high-capacity blast furnaces 
with a diameter of 12.3 m. The lecturer reports on experimental runs 
and using experimental results-delivers the proof that high through- 
put rates in coke ovens are achieved by means of preheated coal to 
be charged. Furthermore, machine-technical values for the coke 
oven battery No. 2 and the design of the precarbon plant in the Gary 
works are given as well as related experience gained in their oper- 
ation. Finally the author goes into detail as far as the influence of 
high-strength coke on the efficiency of blast furnaces is concerned. 


2310 Innovations in hoisting systems. Eastcott, P.deH. CJM 
Bull.; 70: No. 787, 76-87(Nov 1977). 

This paper covers a few specific aspects of modern Canadian 
hoisting practice that are likely to be of interest to operating person- 
nel. It is intended to serve as a brief review of established methods, 
discuss in more detail the present state of the art, and suggest trends 
that will appear as products during the next few years. 


2311 Geological structure of strata and the occurence of gas 
outbursts. Koewing, K. Glueckauf; 113: No. 20, 996-999(20 Oct 
1977). (In German). 

Geological conditions which may have an influence on gas 
outbursts are depth, rank, type of formation, tectonic stresses, and 
the petrological form of the neighboring rock. The risk of outbursts 
is greater if there are dirt bands in the seam, since the coal can slide 
on these. Tectonically disturbed zones in seams containing more than 
9 cu m of gas per ton are especially dangerous. Tectonic stress is not 
necessarily an indication of the severity of outbursts. Gas and 
sandstone outbursts do not depend on tectonic disturbance; outburst- 
prone sandstones have a greater pore volume and lower strength 
than normal. Almost all outbursts from the floor occur where the 
strata immediately below are impervious to gas and sandstone is 
present lower down. (In German) 


2312 Coal winning with two shearer loaders. Fritz, W. G/ueck- 
auf; 113: No. 19, 937-940(Oct 1977). (In German). 

The article reports operating experience with double shearer 
loaders moved by a feed arrangement without chains. 


2313 Review of face end mechanisation in the NCB. Carr, T.L. 
Glueckauf; 113: No. 19, 940-946(Oct 1977). (In German). 

The reasons for the development of face-end systems are 
outlined. The progress made in integrating the available machinery 
in the face-end systems, the development of machines, the machines 
themselves, and some face-end systems are described. 


2314 Coal winning with solid stowing in colliery Nordstern. 
Voss, K.H.; Sielaff, H.D. Glueckauf; 113: No. 19, 933-937(Oct 1977). 
(In German). 

A research project was started in the Nordstern colliery in 
1968 with the aim to develop a new type of face equipment for strip 
winning with solid stowing for face working with flat gradients and 
seam thicknesses of 2 to 4 m. This project was followed by another 
development project dealing with cutting mining with powered 
support and pneumatic stowing, toghether with improved roadway 
drivage and face end technology. So far, the average longwall 
tonnage per month was 2,350 t v.F./d, with a face output per shift of 
28 t/MS. 


2315 Sorption behavior of carboniferous rocks and of some mine 
support materials. Kargar, S.; Bocksch, G. Glueckauf-Forschungsh.; 
38: No. 5, 183-191(Oct 1977). (In German). 

Laboratory studies of the sorption behavior of rock samples 
under different temperature and moisture conditions showed that the 
physical properties of mine rocks have a significant effect on mine 
climate. Sorption isotherms were measured for rock samples from 
mines in various German coalfields, diffusion measurements were 
made, and the capillary uptake of water was studied. Other materi- 
als, such as coal, wood, brick and concrete, were also investigated. 
(In German) 
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2316 Submersible pumps and pumping equipment for under- 
installation. Tomkins, W.; Scott, A.C. Min. Technol.; 59: No. 
6840, 453-461(Oct 1977). 

This paper gives information on basic submersible pump and 
motor design, discusses some of the problems associated with under- 
ground pumping, and describes some examples of the application of 
submersible pumps in NCB mines. 


2317 Gleanings of fan engineering. Holborn, E.A.S. Min. Tech- 
nol.; 59: No. 684, 467-470(Oct 1977). 

This paper discusses in some detail the types of fan which are 
available, their characteristics, and their applications in mines and 
elsewhere. 


2318 Application of experience and research to gas outburst 
directives. Siebers, U. Glueckauf; 113: No. 18, 899-903(15 Sep 1977). 
(In German). 

Measures for preventing gas, coal and rock outbursts are 
outlined. The directives considered cover methods of prediction and 
control of outbursts, and the action to be taken when an outburst 
occurs. (In German) 


2319 100 years of Koepe Winding engines. Schulz, S. Glueck- 
auf; 113: No. 18, 895-898(15 Sep 1977). 

This paper describes the Koepe pulley, and considers the 
actual and the highest permissible deceleration during braking. 


2320 Trials with W-ventilation at Ewald Colliery. Hudewentz, 
D.; Kaffanke, H. Glueckauf; 113: No. 17, 837-842(1 Sep 1977). (In 
German). 

Trials have shown that W-ventilation is suitable for deep 
workings with rock temperatures of over 50°C and with a rate of 
methane emission of more than 60 cu m/t. W-ventilation was com- 
pared with U-veniilation, and it was calculated that W-ventilation 
could be used without cooling whereas 550,000 to 750,000 kcal/h of 
refrigeration would be necessary with U-ventilation. Other advan- 
tages are improved methane and dust control, and the fact that fresh 
air flows past more workplaces. (In German) 


2321 US raw material economy in 1976. Kamphausen, D.G. 
Glueckauf; 113: No. 18, 911-918(Sep 1977). (In German). 

The author dicusses a) the gross production value of mining - 
accordingly to primary energy carriers, metallic, mineral, and non- 
metallic raw materials - in 1974, 1975, and 1976, b) the development 
of mining components from 1972 to 1976, and c) the structure of 
mining production and the price and production development of 
petroleum, natural gas, coal, and uranium ore, of metallic mineral 
raw materials and noble metals. 


2322 Mechanical building of roadside packs in British coal 
mines. Einhaeuser, J. Glueckauf; 113: No. 18, 904-905(Sep 1977). (In 
German). 

The paper describes two methods of building roadside packs 
in order to maintain gateroads in British coal mines. 


2323 Investigation of roof falls in mechanically driven roadways. 
Effects of roof falls, prognosis of roof falls. Zischinsky, U. Glueckauf; 
113: No. 17, 847-853(Sep 1977). (In German). 

The effects of roof falls with a view to operational obstruc- 
tion and output losses, and roof fall forecasting on the basis of 
geological data and observations made during blasting and drilling 
operations are reported on. This is followed by a classification 
scheme the various classes of rock. An example illustrates what 
influences roof falls. 


2324 Toward a better understanding of mine shaft guides. Red- 
path, J.S.; Shaver, W.M. CIM Bull.; 70: No. 785, 90-100(Sep 1977). 

The present state of the art in mine-shaft guide systems is 
reviewed and the areas in which improvements may be made are 
considered. A proposal is made for a new steel guide system which is 
economic to make and install. 


2325 Compact borehole sonde for gas flow measurement. Steg- 
manns, W.; Heller, D. Glueckauf; 113: No. 16, 809-816(18 Aug 1977). 
(In German). 

The development of a compact and intrinsically safe probe 
for measuring flow velocities and methane concentration in methane 
drainage boreholes is described. This work was carried out by 
Bergbau-Forschung and Draegerwerke. (In German) 


2326 Construction of a skip loading plant at Lohberg Colliery. 
Wille, G.; Hungerbach, P. Glueckauf; 113: No. 16, 800-805(18 Aug 
1977). (In German). 

An existing bunker has been provided with an additional 
discharge opening and a spiral chute so that it can be used for a new 
skip winding system as well as for the original one. (In German) 


2327 Methane drainage in coal mines under study. North. 
Miner; 63: No. 16, 12(21 Jul 1977). 
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The Canada Centre for Mineral and Energy Technology 
(CANMET) has begun a study on methane drainage practices and 
their potential application in Canada in association with Dames and 
Moore and H.G. Stephenson (Mining Consultants) Ltd. The survey 
will include the three main systems of methane drainage. Current 
and potential problems facing operation in both Eastern and Western 
Canada will be considered. 


2328 Development of horizontal transport in underground mines 
in connection with the increase in production and in depth of mines. 
Antoniak, J. Przegl. Gorn.; 33: No. 7/8, 315-319(Jul 1977). (in 
Polish). 

Examples of horizontal transport systems including a heavy- 
duty scraper chain conveyor are discussed. Ventilation of high 
output, deep mines using large-diameter roadways create favorable 
conditions for various kinds of transport system. (In Polish) 


2329 Problems of shaft transport. Kawecki, Z. Przeg/. Gorn.; 
33: No. 7/8, 305-311(Jul 1977). (In Polish). 

This article discusses Polish research on the improvement of 
winding equipment particularly as regards reliability; the improve- 
ment of winding ropes; the development of methods of non-destruc- 
tive testing of winding ropes; and the improvement of shaft guides 
and emergency braking of conveyances. (In Polish) 


2330 Safe use of electricity in coal mining tunnels. Tunnels 
Tunnelling; 9: No. 3, 42-49(May 1977). 

Hazards arising from the use of electricity in tunnelling, the 
law relating to electricity in UK mines, and the relevant British 
Standards are discussed. 


2331 Coal in the UK. London; U.K. Dept. of Energy (1977). 
2Ip. 

This Fact Sheet describes the UK coal industry and the major 
contribution it makes in supplying the UK’s overall energy needs. 
Areas covered include: the past, present and future role of coal; the 
organization of the industry; reserves, production, consumption, and 
pricing of coal; research and development; environmental aspects; 
and health and safety of mineworkers. 


2332 Outburst prediction. Shkolyarenko, A.N. Ugol Ukr.; 21: 
No. 8, 42-50(1977). (In Russian). 

Five short papers deal with methods used or suggested for 
outburst prediction. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 2250, 2275, 2281, 3037, 3721 


2333 (FE—2520-4) Characterization of the chemical comminu- 
tion of coal. Final report. Datta, R.S.; Howard, P.H. (Syracuse 
Research Corp., NY (USA)). Mar 1978. Contract EX-76-C-01-2520. 
351p. Dep. NTIS, PC A16/MF AOl. 

This report examines the factors which influence the rate and 
degree of fragmentation of coal when exposed to ammonia and 
investigates the effect of chemical treatment on its properties. The 
relationship between the physical properties of coal, such as rank 
and moisture content, and the rate and degree of fracture have been 
presented. It has been shown for coals of various ranks, anthracite to 
lignite, that by the judicious manipulation of the reaction conditions 
such as chemical concentration, pressure, temperature and exposure 
time, the rate and extent of fragmentation can be effectively con- 
trolled. Comparative washability data have been developed for 
mechanically crushed and chemically comminuted coals obtained 
from two different seams. The superior ability of chemical comminu- 
tion to liberate more pyritic sulfur and ash, without excessive size 
reduction and production of fines, is demonstrated. 


2334 Novel construction technique used for coal storage struc- 
tures. World Coal; 4: No. 10, 28(Oct 1978). 

Slot storage facilities are attractive, environmentally accept- 
able, and aesthetic alternatives to above-ground structures such as 
reinforced concrete silos or steel bins. In operation, a slot is loaded 
from an overhead stacking conveyor which runs along the length of 
the structure’s roof. Coal can be dumped at any point within the slot 
by a tripper belt, allowing coal from various seams (or areas of a 
mine) to be easily blended. Reclamation from below the slot is 
handled by rotary plows which travel the length of the structure in a 
reclaim tunnel. This reclaim system can selectively recover coal 
from any section of the slot, and is loaded out by conveyor. Slots are 
fully enclosed to prevent coal dust from entering the atmosphere. 
The working mechanism of Reinforced Earth is analogous to that of 
reinforced concrete, but differs from any other system in that it is a 
strong, flexible, new construction material. Construction of a Rein- 
forced Earth structure is rapid and simple. Individual, interlocking 
concrete facing panels are placed into position by a light crane. In 


COAL AND COAL PRODUCTS 261 


the horizontal joints between the panels, a thin layer of cork is used 
to avoid concrete-to-concrete contact. Vertically, the joints are 
sealed with a strip of foam to prevent washout of fine backfill 
particles. Galvanized steel reinforcing strips are bolted directly to 
brackets which have been precast into the back of the facing panels. 
These strips extend from the panels into the backfill. Additional 
granular backfill material is then dumped, spread, and compacted on 
these reinforcing strips which creates the composite construction 
material known as "Reinforced Earth.” The construction process is 
repeated with the next layer of panels, reinforcing strips, placement 
of backfill, and compaction until the structure is completed 


2335 Coal preparation progress in the Soviet Union. Blagov, 
I.S. World Coal; 4: No. 8, R54-R57(Aug 1978). 

With output increasing to 800,000,000 tons by 1980, and since 
dirtier and more high-ash seams will be worked, every effort will be 
made to maintain the standard of the fuel consumed. The average 
annual capacity of coal preparation plants commissioned in 1971 to 
1975 was 4,200,000 tons. Higher-capacity preparation plants are 
scheduled to go on-line. At preparation plants use is made of modern 
methods of cleaning, heavy media separation, jigging, and flotation. 
In 1975 the share of these methods accounted for 86.1%, heavy 
media 24.4%, jigging 51.1% and froth flotation 10.6%. Rheolaveurs 
and other equipment for pneumatic concentration are being replaced 
by devices for curvilinear current separation and jigging. Use is 
made of flow sheets involving wet, dry and combined methods of 
coal cleaning. The most widely-spread flow sheets involve heavy 
media separation or jigging of coarse coal, jigging of fine coal and 
flotation of slimes. In some cases dense-media cyclones are used for 
washing fine coals in place of jigs. 


2336 Thermal drying of coals with normal and hygroscopic 
moisture. Baumann, H.; Klein, J.; Juentgen, H. Glueckauf-Fors- 
chungsh.; 39: No. 3, 105-113(Jun 1978). (In German). 

Due to the increased use of water in coal haulage, preparation 
and transport, the drying process gains in importance. In this article 
the drying speed of coal under isothermal conditions as well as the 
influence of the carbonization degree, size distribution and the 
addition of flocculants are investigated. 


2337 Central combined grinding-and-drying plants for coal at 
large throughput rates - new objectives and solutions. Huenlich, H.W. 
Aufbereit.-Tech.; 19: No. 4, 172-179(Apr 1978). (In German). 

With a view to the need for large quantities of coal fines for 
new energy projects, a project and market investigation was made to 
find out the present state of grinding and drying techniques, and of 
waste gas and silo techniques. The results are described and dis- 
cussed. 


2338 Planning, realization and operational experience with 
Denver large volume flotation cells in the German coal mining indus- 
try. Mueller, J.M.; Brockhoff, J. Aufbereit.-Tech.; 19: No. 3, 129- 
134(Mar 1978). (In German). 

Mode of operation and handling of two flotation plants with 
large-volume cells are described. Both flotation complexes have not 
only reached the projected specification data for ash limit values of 
concentrate and tailings and for missized particles concentration but 
have also, by achieving high solids contents in the concentrates, 
produced a higher specific yield and therefore created an additional 
spare capacity of the vacuum filters. 


2339 Investigations into the sliding behavior of coal in bunkers. 
Grabenhorst, U. VGB Kraftwerkstech.; 56: No. 12, 776-785(Dec 
1977). (In German). 

Arising from observations of the sliding behavior of different 
types of coal, an attempt has been made to produce theoretical 
relationships between specific factors that can lead to difficulties in 
moving coal. Sticking of coal can be affected by capillary action in 
the presence of sufficient quantities of moisture and the increase in 
the number of contact points arising from the wetting of surfaces. 
Remedies are difficult to implement; the paper reports on experi- 
ence. (In German) 


2340 Shirebrook pneumatic coal transport scheme. Peters, T.W. 
Colliery Guardian; 225: No. 11, 853-856(Nov 1977). 

At Shirebrook Colliery, more than 60 tons per hour of coal 
are transported pneumatically 326 m to the surface through a 300 
mm hardened steel pipe. The coal is discharged to a collection 
cyclone and travels by conveyor to the washery. 


2341 Large-scale flotation plants of Ruhrkohle AG. Becker, M 
Glueckauf; 113: No. 19, 952-955(Oct 1977). (In German). 
The functioning of large-scale flotation plants with large 


agitators in self-support construction is described along with oper- 
ational experience. 


2342 Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration. Nichol, S.K.; Brown, A. Australas. Inst. Min. 
Metall. Proc.; No. 262, 49-55(Jun 1977). 
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A selective agglomeration process in which an agglomerated 
coal rich phase is produced by mixing light oil to various raw coal 
slurries is described and compared to beneficiation by conventional 
froth flotation. The results suggest that oil agglomeration is a more 
selective process than froth flotation, is less sensitive to variations in 
feed pulp density, and produces a low moisture content product. The 
principal effect of replacing flotation filter coke with an equivalent 
amount of selectively agglomerated product in coke-making in a 
pilot-scale coke oven is to increase the bulk density of the charge. 


234. Pipelining coarse coal successfully. Coa/ Age; 82: No. 6, 
135, 137(Jun 1977). 
An apparatus for feeding coarse coal directly into a high- 
ressure pipeline of water is described. It has been used successfully 
in Island Creek’s pilot | gems operation. It is suggested that there is 
application not only for overland transportation, but for hoisting 
coal from deep mines. This would be achieved by constructing two 
boreholes from the surface to the seam, connected at the bottom 
through the high-pressure feeder. The pump supplying water flow 
would be located on the surface and would pump only against the 
friction losses in the pipes. 


COMBUSTION 


REFER ALSO TO CITATION(S) 2168, 2209, 2214, 3038, 3083, 
3086, 4136, 4138, 4139, 4140 


2344 (ANL/CEN/FE—78-2) Regeneration of sulfated lime- 
stone from FBCs and corrosive effects of sulfation accelerators in 
FBCs. Quarterly report, January—March 1978. Vogel, G.J.; John- 
son, I.; Lenc, J.F.; Snyder, R.B.; Smith, G.W.; Smyk, E.B.; Teats, 
F.G.; Jonke, A.A. (Argonne National Lab., IL (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 3lp. Dep. NTIS, PC A03/MF AOI. 

These studies support development work in atmospheric and 
pressurized fluidized-bed coal combustion. The effects of changes in 
Operating variables on design and performance of a regeneratr 
coupled to a 635-MW atmospheric pressure, fluidized-bed combustor 
are presented. Construction of a new automated 15-cm-dia (6-in.-dia) 
fluidized-bed coal combustion system is nearing completion. Corro- 
per effects of sulfation-accelerating reagents will be studied in the 
acility. 


2345 (BMFT-FB-T—77-48) Evaluation of a data base for a 100 
MW coal burning power using pressurized fluidized bed combustion. 
Definition phase. Schilling, H.D.; Schreckenberg, H.; Muenzner, H. 
(Bergbau-Forschung G.m.b.H., Essen (Germany, F.R.)). Apr 1977. 
139p. (In German). Dep. NTIS (US Sales Only), PC AO7/MF AO1. 

Results of experimental investigations on fluidized bed com- 
bustion in the laboratory and in a semi-technical scale are reported. 
Experiments aimed mainly at an abatement of pollutant emissions 
and at an optimization of the controlling parameters. The results 
revealed unequivocally that emission of pollutants from fluidized bed 
combustors can be kept well within the limits set by TA-Luft 
regulations at comparatively low cost. Design of an open-cycle gas 
turbine plant led to a plant size promising full scale-up of the results 
at minimum cost. Results of the work of the definition phase suggest 
continuation of the research in the main phase. 


2346 (EPA—600/7-77-139) Environmental assessment of solid 
residues from fluidized-bed fuel processing. Stone, R.; Kahle, R. 
(Stone (Ralph) and Co., Inc., Los Angeles, CA (USA)). Dec 1977. 
350p. NTIS. 


This report presents results for the first 15 months of an 
environmental assessment of the solid residues generated by flui- 
dized-bed coal combustion and oil gasification. Tasks included a 
literature search, chemical and physical residue characterization, 
laboratory leaching studies, and testing of residues in various materi- 
als and agricultural applications. The literature search reviewed 
current fluidized-bed combustion technology, identified products in 
which residues might be used, and provided data on typical soil and 
geologic conditions at the disposal sites being evaluated. Laboratory 
tests included total chemical characterization, composition of acid-, 
base-, and water-soluble fractions, cation exchanged capacity, BOD, 
temperature change from water addition, particle size distribution, 
dry density, specific gravity, permeability, water-holding capacity, 
moisture content, and small-scale column leaching studies. Pilot- 
scale columns simulated abandoned coal mines, dolomite and lime- 
stone quarries, sanitary landfills, soils, and the ocean. Water was 
added to columns on a prescribed schedule and the resulting leachate 
was collected and analyzed for chemical constituents. The data were 
used to assess the potential for impact on water quality, and the 
capacity of the disposal environment to attenuate degradation. Prod- 
uct tests and preliminary market analyses were conducted for residue 
use in concrete, asphalt, soil cement, and lime/fly ash aggregate. 
Uses as acid mine drainage neutralizer and agricultural soil condi- 
tioner/fertilizer were also evaluated. 
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2347 (FE—2437-2) Feasibility study of using a coal/water/oil 
emulsion as a clean liquid fuel: Phase 2. Interim report, October— 
December 1976. Dooher, J.P. (Adelphi Univ., Garden City, NY 
(USA)). Jan 1977. Contract EX-76-S-01-2437. 40p. Dep. NTIS, PC 
A03/MF AOl. 

The major conclusion from our study of coal particle size is 
that particle size distribution for coals of different hardness will be 
different when pulverized at the same plate separation. The major 
conclusion from our study of emulsions of coal, No. 2 oil, and water 
is that the viscosity of the emulsions strongly depends on the type of 
coal used and on the concentration of the coal. In all the stable 
emulsions, the viscosity increases as the percentage of a given coal 
increases. The stability of the emulsions under shear stress also 
depends on the type of coal used. All the stable emulsions show 
thixotropic behavior. The viscosity has a high initial value which 
decreases as the shear rate increases. When the shear rate is de- 
creased, the viscosity remains fairly constant, but increases again at 
lower shear rate. The effect of water concentration varies from coal 
to coal. In general, the emulsions with a 40-20-40 makeup are more 
viscous than those having the same number of grams of coal and oil, 
but only ten grams of water. In our preliminary particle size studies, 
the emulsions exhibiting smooth flow curves and the lowest viscos- 
ities were those made with coal particles in the range 53-106. But 
even these emulsions are about 1.6 times more viscous than those 
made with ground coal with the whole spectrum of sizes. This 
indicates that it is not necessary to use coal of only one size for 
stable, low viscosity emulsions. The effect of adding soda ash to the 
water used to make emulsions is dependent on which type of coal is 
used. Number 6 oil emulsions are much more viscous than No. 2 oil 
emulsions. 


2348 Small scale evaluation of the combustion and emission 
characteristics of sre oil. Muzio, L.J.; Arand, J.K. (K VB, Inc, Tustin, 
Calif). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: No. 1, 140-150(12 
Mar 1978). 

A potential alternate approach to the use of petroleum-based 
fuels in conventional combustion systems is liquid fuels derived from 
coal. In the present study, the combustion and emission characteris- 
tics of the SRC fuel oil (a synthetic liquid fuel derived from coal) 
were evaluated in a laboratory boiler at a scale of 3 million Btu/hr. 
The facility was designed to simulate the combustion conditions 
found in large utility boilers. The synthetic liquid fuel was produced 
by the solvent refined coal process. Experimental data are presented 
which show that the combustion performance of the solvent refined 
coal oil is equivalent to that of typical utility type fuel oils. It is 
volatile and does not require preheating to achieve an acceptable 
viscosity for pumping or atomization. Potential problems with fur- 
nace slagging and metal wastage occasionally encountered with coal 
combustion should be negligible with SRCO because of its low 
sulfur and ash contents. Nitric oxide emissions could be maintained 
at about 0.4 Ib/10$sup 6$ Btu for the SRCO utilizing combustion 
conditions typical of many large utility boilers. Acceptably low stack 
gas concentrations of carbon monoxide, smoke, and particulates 
were obtained. 11 refs. 


2349 Mechanisms for trace element enrichment in fly ash during 
coal combustion. Smith, R.D.; Campbell, J.A.; Nielson, K.K. (Bat- 
telle, Pac Northwest Lab, Richland, Wash). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 23: No. 1, 196-205(12 Mar 1978). 

It is well established that the smaller flyash particles formed 
during coal combustion show a significant enrichment of several 
volatile trace elements. The most widely accepted model for trace 
element enrichment in flyash formation involves the volatilization of 
these elements during combustion, followed by condensation or 
adsorption over the available matrix material (composed primarily of 
the nonvolatile oxides of Al, Mg, and Si). In this study the authors 
determined the mechanism for flyash formation, the enrichment of 
certain elements in the smaller flyash particles, and the identity of 
the trace inorganic and organic products of coal combustion. It is 
demonstrated that the analysis of well-defined flyash size fractions 
offers the most promising method for determining the controlling 
mechanisms in the volatilization-condensation processes. Elemental 
analyses of fly ash have often shown an inverse concentration 
dependence upon particle size for many trace elements. This rela- 
tionship has been rationalized in terms of a Volatilization-Condensa- 
tion Model (VCM). According to this model, trace elements volatil- 
ized during the combustion process condense upon the (mostly) 
spherical particles of unvolatilized material in the cooler post-com- 
bustion region. It is concluded that the organically associated ele- 
ments, which are a major fraction of many trace elements in coal, 
play an important role in the enrichment of the smaller size particles 
and, hence, the emissions from coal-fired plants. 8 refs. 


2350 Modelling of fluidized bed reactors. V. Combustion of 
carbon particles: an extension. Gordon, A.L.; Caram, H.S.; Amund- 
son, N.R. (Univ. of Minnesota, Minneapolis). Chem. Eng. Sci.; 33: 
No. 6, 713-722(1978). 
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The problem of the burning of carbon particles in a fluidized 
bed in which oxygen and carbon dioxide react at the surface of the 
particles and the carbon monoxide produced burns in both the dilute 
phase and intersitial gas of the dense phase using the Davidson- 
Harrison model is solved. The numerical solution of this problem is 
severe. Results of the general model are compared with two simpler 
models. Parametric studies are made for different particle sizes, inlet 
temperatures, flow velocities, and bubble diameters. 


2351 High temperature technology. Knoche, K. (Technische 
Hochschule Aachen (Germany, F.R.). Lehrstuhl fuer Technische 
Thermodynamik und Inst. fuer Thermodynamik). Fortschr. Verfah- 
renstech.; No. 15, 473-484(1977). (In German). 

A literature survey of the extensive area of high temperature 
technology during the last three years is given. Coal conversion 
processes including and excluding nuclear power are treated, e.g. the 
fluidised bed combustion process and various processes for coal 
gasification. Also, various thermochemical processes for producing 
hydrogen from water, using nuclear process heat are discussed. 
Various articles on high temperature electrolysis are also included. 
The final section of the literature section consists of conventional 
combustion of gaseous, liquid and solid fuels taking into account the 
— of noxious material and modern laser measuring processes 
in flames. 


2352 Propagation of laminar pulverized coal-air flames. Smoot, 
L.D.; Horton, M.D. Prog. Energy Combust. Sci.; 3: No. 4, 235- 
258(1977). 

This paper reviews measurements and theory on premixed 
laminar, coal-dust flames. The results of these studies have shed light 
on stability and combustion efficiency in pulverized coal combustors 
and entrained gasifiers, pollutant evolution from coal dusts, feed and 
recirculation systems for some fluid bed gasifiers and coal liquefac- 
tion processes, as well as mine explosions. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 2263, 2276, 2308, 3722, 3723, 3724 


2353 (CONF-7710136—, pp 442-450) Current status of the 
Canadian coal industry. Martin, P.S. (Dames and Moore Consulting 
Engineers, Toronto). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The coal industry in Canada is entering a period of sustained 
growth. British Columbia is likely to be the scene of the majority of 
this activity once on going projects in Alberta come on stream; B.C. 
is likely to be able to make better use of its reserves than Alberta by 
virtue of its easier access to the coast and its healthier development 
climate in terms of government support and incentives. Coal’s use in 
Canada as an energy fuel is increasing faster than any other fuel and, 
in terms of reserves versus demand, known coal in Canada will last 
for many decades after known oil and gas reserves have been 
exhausted. The industry is on the brink of a decade of expansion that 
could see production reach 100 million tons by the early 1990's but it 
all depends on government policies, availability of new markets, and 
capital costs. 


2354 Twenty-five years of the Common Market for coal. 
Mueller, D. Glueckauf; 114: No. 5, 226-230(2 Mar 1978). 

This history of the ECSC includes statistics on coal produc- 
tion imports, production costs and subsidies in selected years. 


2355 Technical and economic problems of the rational utiliza- 
tion of coal. Zielinski, H. Freiberg. Forschungsh., A; No. 577, 29- 
49(1977). (In German). 

The main trends in coal utilization are predicted and energy 
flow charts showing the consumption of various kinds of energy, the 
amounts converted to other forms of energy, and the amounts lost, 
are presented for the US in 1980 and for Great Britain. Future coal 
utilization in Poland is discussed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 2163, 2271, 2272, 2279, 2301, 
2303, 2306, 2311, 2317, 2320, 2325, 2327, 2330, 2332, 4524 


2356 (MESA-IR—1036) Requirements for roll-over protective 
structures and falling object protective structures for surface coal 
mines and surface areas of underground coal mines. Hollop, E.E. 
(Mining Enforcement and Safety Administration, Denver, CO 
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(USA). Denver Technical Support Center). 1977. 58p. Mine Safety 
and Health Administration, Arlington, VA. 

The Mining Enforcement and Safety Administration (MESA) 
has adopted regulations for the requirement of roll-over protective 
structures (ROPS) and falling object protective structures (FOPS) 
on all large earth moving equipment used in surface coal mines and 
surface areas of underground coal mines effective June 28, 1974. The 
adopted standards include regulations currently employed by the 
Corps of Engineers, Department of Defense, State of California, 
Occupational Safety and Health Administration, Department of 
Labor, and the Bureau of Reclamation, Department of Interior. The 
regulations describe the type of equipment involved, retrofit time 
table, equipment excluded, Society of Automotive Engineers (SAE) 
test requirements, and other acceptable effective specifications. The 
development of MESA’s ROPS and FOPS regulations and the 
appropriate adopted standards are presented. Accident statistics 
gathered from the mining industry which point out the need for 
ROPS and FOPS on surface mining equipment are included. Appen- 
dices to the report give the aforementioned adopted standards and 
MESA'’'s regulations covering ROPS and FOPS. 


2357 Czechoslovakia’s mine rescue service. Hajek, L. (Central 
Mine Rescue Station, Ostrava, Czech.). World Coal: 4: No. 10, 10- 
11(Oct 1978). 

Voluntary mine rescue units were first organized in the 
Ostrava-Karvina coalfield in Czechoslovakia at the end of the nine- 
teenth century. In 1957, a modern rescue organization of profession- 
al volunteers was introduced. Safety regulations prepared and intro- 
duced by the Czechoslovakian State Inspectorate of Mines detail the 
main duties of the mine rescue service. These duties include (1) 
rescuing mine workers involved in mine accidents; (2) extinguishing 
mine fires; (3) combating and controlling spontaneous combustion; 
(4) dealing with outbursts of gas, rock, and coal, and flooding of 
mine workings; (5) dealing with the consequences of methane gas 
and coal dust explosions; (6) performing work underground in 
contaminated atmospheres. In addition to these basic tasks, the 
rescue service is responsible for: administering rapid medical aid 
underground in cases of injury or sudden illness; clearing serious 
falls of ground; providing technical aid in situations where rescue 
work experience is needed; and assisting in cases of disaster outside 
the mining industry. Any mineworker who has been employed in 
mining for at least two years and is 20 to 35 years old can become a 
member of the volunteer team at his own mine. Those who pass the 
medical examination enter a special training course organized by the 
Central Mines Rescue Station at Ostrava-Radvanice. 


2358 How to maintain your mine belt conveyors. Min. Eng. 
(N. Y.); 30: No. 3, 257-258(Mar 1978). 

This paper contains a table of common conveyor belt prob- 
lems, with their causes and remedies. 


2359 Pneumoconiosis in mines and preventive measures. Le 
Bouffant, L.; Froger, C. Ann. Mines; 184: No. 1/2, 63-72(Jan 1978). 
(In French). 

In the medical rules for the prevention of pneumoconiosis, 
workings are classified in six categories of risk, and personnel are 
classified into five groups for assignment to different categories of 
workings. Technical measures for preventing pneumoconiosis in- 
clude suppression of dust by water infusion or spraying, and by 
appropriate adaptation of the conditions under which equipment is 
used. Dust can be removed from the air by collecting and dedusting 
systems and by the use of brattices. 


2360 Explosive dusts. Giltaire, M.; Dangreaux, J. Ann. Mines; 
184: No. 1/2, 85-96(Jan 1978). (In French). 

This paper explains the mechanism of dust explosions and the 
principles which govern the explosive characteristics of dusts. They 
indicate how the effects of explosions can be mitigated by the use of 
explosion reliefs. 


2361 Dust generator for laboratory use. Marple, V.A.; Liu, 
B.Y.H.; Rudow, K.L. Am. Ind. Hyg. Assoc. J.; 39: No. 11, 26-32(Jan 
1978). 

A dust generator has been developed to produce dry dust 
from powders for instrument calibration and laboratory studies. The 
powder is fed at a constant rate via a chain conveyor into a fluidized 
bed where the particles are deagglomerated and aerosolized. The 
powder feed rate is variable from 1.2 to 36 mm*/min and the air flow 
rate from 9 to 30 Lpm. Aerosols of coal and silica have been 
successfully generated for calibrating optical particle counters and 
aerosol mass monitors. 


2362 Notes on the fire at Umgala section, Welgedacht Explora- 


tion Company Limited. Watson, M.A. J. Mine Vent. 
No. 9, 161-173(Sep 1977). 

A detailed account is given of a fire in Umgala Colliery, Natal 
and of the operations involved in fighting it. The fire occurred in the 
most remote part of old workings, to which there were no open 
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roadways or water services available. The burning was confined 
behind a dyke and it was possible to seal off the area. Two series of 
seals were constructed, one consisting of loose vermiculite in maize 
bags which was used in the section where breathing apparatus was 
required to be worn, and the other of double brick, stoppings packed 
with stonedust. The sealing took 5 days and the logistics of the 
operation are recorded. Information on the analyses of gas samples is 
given. 


2363 Precautionary measures to reduce the probability of incip- 
ient heatings in coal mines, their early detection and safety procedures 
in dealing with colliery fires. Barnes, V.C. J. Mine Vent. Soc. S. Afr.; 
30: No. 8, 143-155(Aug 1977). 

This paper considers conditions likely to give rise to heatings, 
and methods of working that should be adopted in order to minimize 
the risk of their occurrence. The Unor has been used in S. African 
coal mines to monitor carbon monoxide for the early detection of 
heatings, and the transmission of data from the monitoring units to 
the surface is now under investigation. The procedures to be adopt- 
ed in case of mine fires are listed, from the organization of personnel, 
surface arrangements and provision of equipment, to the sealing of 
areas and the interpretation of gas analyses. Basic information is 
provided in outline only. 


2364 Ignition characteristics of mining products. Kiessling, R.; 
Pfeiffer, J. Neue Bergbautech.; 7: No. 8, 580-584(Aug 1977). (In 
German). 

The literature on the ignition characteristics of dust deposits 
is reviewed. Test methods used by the East German Mine Safety 
Institute are compared with other tests. (In German) 


2365 Results of fire tests of plastic materials used in mines. 
Florschuetz, P.; Hoffmann, R. Neue Bergbautech.; 7: No. 8, 572- 
580(Aug 1977). (In German). 

An account is given of results of full-scale fire tests on plastic 
and elastomeric materials which are intended for use in mines. The 
tests were concentrated on pipes and air conduits, but some cables 
and other articles were included. It is emphasized that technical 
safety instructions are necessary for combustible materials. (In 
German) 


2366 Investigation of the burning behavior of Iso-foam. Reisner, 
W. Glueckauf-Forschungsh.; 38: No. 4, 139-143(Aug 1977). (In 
German). 

The behavior of Iso-foam, alone and with added silicone, was 
investigated using the methods specified in three DIN standards, a 
British and an American standard. Iso-foam met the criteria laid 
down in four of these standards, and in the fifth case it was 
confirmed that the foam is self-extinguishing. (In German) 


2367 Firedamp risks and protective measures in mines in the 
GDR. Hempel, D. Neue Bergbautech.; 7: No. 8, 548-555(Aug 1977). 
(In German). 

The presence of combustible gases in coal and other mines in 
the GDR is analyzed, and safety measures against primary and 
secondary explosions are described. 


2368 Control of spontaneous combustion: experimental injection 
of nitrogen in waste area of sub-level faces. Benech, M. Ind. Miner. 
(St.-Etienne, Fr.) ; 59: No. 7, 363-371(Jul 1977). (In French). 

This paper discusses experiments carried out at Blanzy on the 
control of spontaneous combustion by nitrogen injection. Nitrogen 
was first used as a remedial solution but later as a preventive 
measure. The liquid nitrogen, stocked at the pit-head, is transported 
by pipes to the workings. This method has been used on faces still 
a — as well as on workings in course of dismantling. (In 

rench) 


2369 Working place hygiene (air purification by suction, aer- 
ation, ventilation). Bauer, H.D. (Bergbau-Berufsgenossenschaft, 
Bochum (Germany, F.R.). Silikose-Forschungsinstitut). Staub-Rein- 
halt. Luft; 38: No. 5, 199-200(May 1977). (In German). 


REGULATIONS 
REFER ALSO TO CITATION(S) 2356 


2370 Federal coal loan program. Indep. Coal Oper.; 21: No. 11, 
1, 3, S(Jul 1978). 

Under the Energy Policy and Conservation Act incentives to 
develop underground coal mines, the Administrator may guarantee 
loans made to eligible persons for the purpose of developing new 
underground coal mines. Various legal qualifications required are 
given as well as directions for obtaining “instructions for the prepa- 
ration of the Coal Loan Guarantee Request” (Dept. of Energy, Coal 
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Loan Guarantee Pro 


, Room 3516, 12th and Pennsylvania Ave., 
N.W., Washington, 


.C. 20461 or Phone (202) 566-7575). (LTN) 


PETROLEUM 


2371 Offshore Europe 77: workover and production workshop. 
London; Spearhead Exhibitions Ltd. (1977). 209p. (CONF- 
7709122—). American Inst. of Mining, Metallurgical and Petroleum 
Engineers, Inc., New York. 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Twenty-eight papers were presented on production and water 
injection processes, platform design and operation, offshore mainte- 
nance, well completion, and production technology. A separate 
abstract was prepared for each paper. (JRD) 


Oil and gas terms. Annotated manual of legal engineering 
tax words and . Williams, H.R.; Myers, C.J. New York; 
Matthew Bender and Co. (1976). 662p. $14.95. 

Words and phrases that persons concerned with oil and gas 
matters are likely to encounter are defined. (LK) 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 2495, 3728, 4260 


2373 Hydrocarbon exploration with display of re-radiated and 
reflected microwave energy. Gournay, L.S. (to Mobil Oil Corp.). US 
Patent 4,100,481. 11 Jul 1978. Filed date 21 Jan 1977. 6p. 

In the exploration for hydrocarbon gas, microwave energy is 
radiated from an antenna transported along a traverse above the 
surface of the earth. Microwave energy re-radiated from gas seeps is 
detected. Microwave energy reflected from hard targets along the 
traverse is also detected. Video monitors simultaneously display the 
detected re-radiated and reflected microwave energy. In this way, 
hydrocarbon gas seeps are displayed in relation to topographical 
features along the traverse. 


2374 Study of reservoir properties of aptic deposits of some 
areas of Chechen—Ingush ASSR using acoustic logging data. Lukov, 
V.P.; Gusakov, N.D. (Groznyi Pet Inst im. M.D. Millionshchikov, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 3-7(1978). (In 
Russian). 

A method of quantitative interpretation of acoustic logging 
data under the conditions of strongly argillaceous Aptic sedimentary 
layers of Chechen-Ingush ASSR oil and gas fields is considered. The” 
possibility of determining the porosity factor and of singling out 
zones of elevated fissured character by using acoustic logging data is 
demonstrated. Use of the results thus obtained will improve the 
reliability of geological interpretation of geophysical data. 


2375 Tectonics and geological development of the Bakhar struc- 
ture in offshore south Caspian areas and some problems of oil and gas 
exploration. Gyul’dust, M.A.; Khalilbeili, Ch.A.; Guseinov, G.M. 
(Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 1, 8-12(1978). (In Russian). 

Based on the processing of new data, the tectonics and 
history of development of the Bakhar structure is reconstructed. The 
part played by disjunctive dislocations in its formation is determined, 
the time of the formation and attenuation of tectonic breaks as well 
as some problems of oil and gas exploration are clarified. 


2376 Bilogarithmic table for determining the parameters of the 
vertical fault bench by gravimetric data. Amiraslanov, T.S. (Az SSR 
Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 1, 78, 96(1978). (In Russian). 

A method of determination of the top and bottom edges of a 
vertical fault bench and its excess density by means of a bilogarith- 
mic table is described. 


2377 Uncertainty of evaluating original oil-in-place in naturally 
fractured reservoirs. Aquilera, R. (Societe Quebecoise d’Initiatives 
Petrolieres). pp Al-A17 of Transactions of the SPWLA nineteenth 
annual logging symposium. Houston, TX; Society of Professional 
Well Log Analysts, Inc. (1978). 

_ From 19. logging symposium; El Paso, TX, USA (13 Jun 
1978). 

Calculation of original oil-in-place by volumetric means in 
naturally fractured reservoirs requires previous knowledge of area, 
net pay, oil formation volume factor, matrix and fracture porosities, 
and matrix and fracture water saturations. To establish exact values 
for the previous parameters is essentially impossible. This is specially 
true for fracture porosity and fracture water saturation. Fracture 





JANUARY 31, 1978 


reservoirs may produce at very high initial oil rates which might 
lead to very optimistic forecasts. These initial high rates are due to 
the original oil-in-place within the fractures. Upon depletion of the 
fracture system the oil production may decline drastically usually 
with strong increases in gas-oil ratios. From there on production 
depends on the facility with which the oil bleeds-off from the matrix 
into the fractures, Consequently, the importance of having reason- 
able estimates of original oil-in-place within the fracture network 
cannot be overemphasized. The object of this paper is to illustrate 

rocedures to obtain estimates of original oil-in-place in naturally 
Caclead reservoirs. The Monte Carlo Simulation approach has been 
used to calculate ranges and probability distributions of total poros- 
ity (O), double-porosity exponent (m), total water saturation (S/sub 
w/), fracture porosity (O/sub f/), water saturation within the frac- 
tures (S/sub wf/), original oil-in-place within the fractures (N/sub f/ 
), and total original oil-in-place (N) in a hypothetical double-porosity 
reservoir. It is concluded that better decisions can be made regarding 
naturally fractured reservoirs if the uncertainty of calculating oil-in- 
place is quantitatively measured. 


2378 Some practical applications to improve formation evalua- 
tion of sandstones in the MacKenzie Delta. Johnson, W.L.; Linke, 
W.A. (Chevron Standard Ltd., Calgary, Alberta). pp C1l-C33 of 
Transactions of the SPWLA nineteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts, Inc. 
(1978). 

From 19. logging symposium; E] Paso, TX, USA (13 Jun 


1978) 

A large volume of well log and other formation evaluation 
data has become available from more than seventy wells drilled in 
the Mackenzie Delta. In order to effectively evaluate and document 
this data, much of the analytical work has to be handled through a 
computer. In some instances, the well logs have been difficult to 
interpret as to reservoir content and often difficult in determining 
accurate values of water saturation needed for reserve calculations. 
The interpretational problems are believed largely attributable to the 
combined effects of generally low salinity formation waters and the 
type and amount of clays present in the reservoir sands. As will be 
shown there are some clays which can have a pronounced effect on 
the resistivity logs and those which have little or no effect. The 
existing interpretation technique whereby effective porosity and 
shale volumes are derived from cross plots of neutron and density 
data is believed to overstate the amount of clay present and render 
effective porosities which are too low. An alternative method, 
related to CEC (cation exchange capacity) measurements is offered 
which it is believed can, more simply and accurately, derive effec- 
tive porosities and effective clay volumes from well logs. Some 
additional formation evaluation parameters such as formation factors 
versus porosity are also offered. 


2379 F-O-m cross plot: a new approach for detecting natural 
fractures in complex reservoir rocks by well log analysis. Gomez- 
Rivero, O. (Petroleos Mexicanos, Mexico City). pp D1-D19 of 
Transactions of the SPWLA nineteenth annual logging symposium. 
Houston, TX; Society of Professional Well Log Analysts, Inc. 
(1978). 

From 19. logging symposium; E] Paso, TX, USA (13 Jun 
1978). 

A computer oriented method is presented for detecting the 
presence of natural fractures in complex reservoir rocks with very 
low matrix porosity using only conventional well logs. Vugs compli- 
cate still more the problem of fractured reservoir rocks. The method 
also allows for the determination of probable existence of vugs. This 
novel approach is characterized mainly by a new practical use of the 
formation resistivity factor, F, together with porosity and all other 
parameters normally employed in well log analysis. It is necessary to 
use nuclear porosity logs, such as neutron and density gamma- 
gamma, but it can be applied even in cases with limited logging 
program. Minimum well logging program, however, normally re- 
quires deep and shallow suitable resistivity logs and at least one 
nuclear porosity log; a gamma-ray curve is desirable. As a matter of 
fact, the method is a general approach; therefore, it can be applied 
also, with advantage, to non-fractured, non-complex reservoirs, for 
computing connate water saturation and a permeability indicator. 
The application of this method may permit a better selection of 
intervals for testing wells in reservoir rocks with complex porosity 
system, which can save considerable rig time during completion 
operations. The method is illustrated with example wells which 
include fractured reservoirs from the recently discovered fields of 
Southeast Mexico. 


2380 Trace organic matter in carbonate rock and petroleum 
formation. Larskaya, E.S. Izv. Akad. Nauk SSSR, Ser. Geol.; No. 12, 
90-98(Dec 1977). (In Russian). 

Results from studies of the distribution, composition, and 
catagenetic transformation of organic matter and its fractions in 
Paleozoic carbonate rock of variable genesis and structure in the 
Russian platform indicate that these parameters just as in the case of 
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terrigenous rock, depend significantly on sediment genesis and dia- 
genesis conditions. Catagenetic transformations at depths of less than 
5 km do not affect the appearance of inclusions and make relativeiy 
few changes in the composition of the basic organic matter mass 
without losing its saprolite type characteristics which are specific for 
carbonate rock. The portion of reduced bitumoid components in the 
organic matter increases under the influence of catagenic factors, 
just as it does in terrigenous rock, and the role of carbohydrates in 
those components increases while the portion of asphaltenes de- 
creases. A specific feature of the carbonate rock is that it has a 
somewhat larger portion of bitumoids in the organic matter than in 
terrigenous rock with uniform organic matter inclusions in all cata- 
genic levels (by not more than two times). An epibitumoid possess- 
ing an entire series of composition features which genetically bind in 
with organic matter of matrix is broadly distributed in carbonate 
rock containing considerably broad strata, concentrated organic 
matter and rock series deposited above such complexes. The hypoth- 
esis that organic matter was grossly transformed into hydrocarbons 
in present carbonate layers poor in organic matter is refuted. The 
processes of petroleum formation in the direct sense of this term is 
related only to carbonate rock containing not less than 0.3 to 0.5% 
organic matter. 2 tables, 8 references 


2381 Mechanism of petroleum formation in carbonate rock. 
Ivanov, V.V.; Klubov, B.A. Izv. Akad. Nauk SSSR, Ser. Geol.; No. 
12, 99-106(Dec 1977). (In Russian). 

An analysis is made of the behavior of the complex system 
“mineral mass of carbonates—organic matter—non-carbon fluids” at 
different stages of lithogenesis. Note is taken of specific features in 
the generation and emigration of bituminous matter. Whereas clay 
rock is evaluated as relatively open generational systems with a 
weakly discrete process having a centrifugal direction which is 
actively manifested under specific TR-conditions, carbonate rock is 
seen as more closed or autonomous systems with a strongly discrete 
process of variable direction (including centripedal) which extends 
throughout a broad interval of the catagenetic stages. Practical 
— applications are indicated for theoretical conclusions. 41 
references 


2382 Geological structure and possible oil-gas content of the 
Central Caspiya. Geodekyan, A.A.; Berlin, Yu.M.; Neprochnov, 
Yu.P.; Pilyak, V.L.; Trotsyuk, V.Ya.; Ul’mishek, G.F. Izv. Akad. 
Nauk SSSR, Ser. Geol.; No. 12, 107-116(Dec 1977). (In Russian). 

Research completed by the USSR Academy of Sciences 
Institute of Oceanology together with the Azerbaidzhan Division of 
the All-Union Institute of Geophysics Research in 1974 in Central 
Caspiya is analyzed from the petroleum-geological aspects. The 
presence of a shelf was established in the surface structure of the 
foundation located further to the northeast of the presumed Central 
Caspian anticline. Also established was an increase in the width of 
the Jurassic and Lower Cretaceous deposit complexes towards the 
Dagestan coast. The Mesozoic geological history of Central Caspiya 
was examined on the basis of these data and a h hesis was 
proposed on the formation of a large depression, called the Pre- 
Dagestan depression, during this stage of development. The Pre- 
Dagestan depression represented a broad focus of gas and oil genera- 
tion at the end of the Mesozoic and Cenozoic. The eastern section of 
the Central Caspian aquatorium and the Primorsk anti-clinal zone of 
Dagestan are examined as probable regions of oil and gas accumula- 
tion. 16 references, 3 diagrams 


2383 Only 1.8% less crude oil recovered, In the area Weser- 
Ems even an absolute increase. Erdoelinft ionsdi 731: No. 19, 
7-8(Nov 1977). (In German). 

From January until September 1977 the German crude oil 
recovery of 4,076,560 t was only 1.8% lower than in the same period 
of the previous year. The development in the various oil regions 
varied considerably. Figures are presented on crude oil production, 
classified according to areas and oil fields. The quantities produced 
are compared with those of the previous period. 


2384 Improving methods and ways of increasing oil and gas 
geological survey operations in the Irkutsk amphitheater. Bazanov, 
E.A.; Vereshchako, 1.A.; Frolov, B.M. Geol. Nefti Gaza; No. 2, 9- 
13(Feb 1977). (In Russian). 

The low efficiency of oil and gas geological survey operations 
in the Irkutsk amphitheater at the present time is caused by the 
insufficient working out of two prethoien: site tion for ex- 
ploatory drilling and the identification of reservoir distribution char- 
acteristics and their zones by area and stratum of prospective com- 
plexes. Suggestions are made for a new stage-wise arrangement of 
petroleum exploratory operations in the Irkutsk amphitheater, a 
complex of geological-geophysical operations and drilling designed 
to increase the efficiency of preparing oil and gas reserves in the 
Irkutsk amphitheater. 


2385 Stripping and testing of productive seams of the Lower 
Cambrian in Eastern Siberia. Fuks, B.A.; Kazanskii, V.V.; Moskalets, 
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G.L; Fuks, A.B.; Yakovenko, F.N. Geol. Nefti Gaza; No. 2, 13- 
18(Feb 1977). (In Russian). 

A short description is given of collector properties of reser- 
voir seams identified in the Lower Cambrian of Eastern Siberia. A 
sodium chloride solution was used in most of the borehole drilling. 
Its strong egg was noted to have a negative effect on filtration 
characteristics. The collector-seams (classes I—III) are self-cleaning 
during the borehole process and the harmful effect of the solution is 
eliminated. Recommendations are made for stripping and testing of 
collector-seams of various type and quality 
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characteristics of bitumoids in the southern slope of the 

Nepskii arch. Samsonov, V.V.; Ryb’yakov, B.L.; Buddo, L.A.; 

Odintsova, T.V. Geol. Nefti Gaza; No. 2, 18-25(Feb 1977). (In 
Russian). 

The seam-reservoirs in the oil and gas accumulation zones 
identified in the southern slope of the Nepskii arch are characterized 
by a significant development of secondary minerals in interstitial 
space. e distribution characteristics of the secondary mineral 
formation zones were established as well as their possible connection 
to fractures. The distribution features of bitumoids in productive 
member rocks were studied, and the multi-phase nature of bitumoid 
entry into the reservoirs was established. The identified characteris- 
tics can be used for refining the directions of exploratory-survey 
operations for the complex fields of the Nepskii arch. 


2387 Analysis of the confirmation of prospective oil and gas 
reserves in the Tyumen Oblast. Kulakhmetov, N.Kh.; Shpil’man, 
V.L; Rlavnik, G.I; Beresnev, N.F. Geol. Nefti Gaza; No. 2, 25- 
29(Feb 1977). (In Russian). 

The completed analysis of the forecast accuracy about pros- 
pective reserve distribution by structures indicates the possibility of 
productive planning of geological-survey operations intensity be- 
tween exploratory sites. 2 tables. 


2388 Genetic connection of hydrocarbons from the debenzenized 
fraction of oils to the organic matter of Cambrian deposits of the 
Baltic syneclise. Maksimov, S.P.; Il'inskaya, V.V.; Golovanova, S.L.; 
Muromtseva, V.A. Geol. Nefti Gaza; No. 2, 42-47(Feb 1977). (In 
Russian). 

The genetic connection of oils and matrix rock of the lower 
Paleozoic strata of the Baltic syneclise are identified by the identical 
changes both of the individual carboniferous matter composition and 
the identified correlations between them. That identity is especially 
marked by the pristane/phytane value as well as by the identical 
direction of n-alkane and isoprenoid distribution curves for oils and 
trace organic matter. The obtained characteristics are supplemented 
by a coincidence of carbon atom maxima in the high molecular part 
(C2i—Css) of normal alkanes and by the low frequency/frequency 
molecule ratio. Close values are noted for the sterane/triterpane and 
monoaphtheno-naphthalene/phenanthrene ratios. 2 illustrations, 12 
references. 


2389 Geologic structures of the Belomechet syncline from grav- 
ity survey data. Kuznetsov, V.V.; Gorin, G.I. Geol. Nefti Gaza; No. 
2, 48-52(Feb 1977). (In Russian). 

On the basis of a reinterpretation of gravity survey data, the 
geological structure of the Belomechet syncline were examined. The 
prospects for petroleum-gas deposits in individual structures were 
determined. Recommendations were made on promising areas for 
exploration and development. 


2390 Exploration for gas-petroleum deposits in fracture zone of 
the East Kuban depression. Korneev, V.I.; Kripinevich, V.L.; Mik- 
hailenko, R.S. Geol. Nefti Gaza; No. 2, 52-55(Feb 1977). (In Russian). 

New data are presented on the structure and prospective oil 
and gas content of the lower and middle Jurassic strata of the 
western rim of the East Kuban depression. Ladogian and Giagian 
fractures of pre-Upper Jurassic deposition and development were 
noted. The presence of a number of tectonically screened gas and oil 
traps are proven in the zones of those fractures. Recommendations 
are offered for further geological-geophysical survey operations. 2 
illustrations. 


2391 Role of the exploratory stage in the conduct of geological 
surveys in small multi-zone fields of southern Mangyshlak. Kole- 
ganov, K.G.; Korostyshevskii, M.K. Geol. Nefti Gaza; No. 2, 56- 
58(Feb 1977). (In Russian). 

The importance of the exploratory stage of survey operations 
in small fields is demonstrated by the example of the Asar field. The 
‘tad selection of fields and sequence of drilling exploratory bore- 

les as well as their rational study make it possible to put those 
fields into operation following the completion of the survey stage. 


2392 Interconnection between stratal petroleum parameters in 
the Tatariya coal beds. Amerkhanov, I.M.; Fedotova, V.A. Geol. 
Nefti Gaza; No. 2, 62-65(Feb 1977). (In Russian). 
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Qualitative and quantitative estimates are given for the inter- 
dependence of high viscosity oil parameters. The best relationships 
between the parameters are selected. 


2393 gy of utilizing information about adsorbed hydro- 
carbon gases in the diagnosis of oil and gas matrix rocks. Kalinko, 
M.K.; po tcl S.P. Geol. Nefti Gaza; No. 2, 65-67(Feb 1977). 
(In Russian). 

A method is aga we for releasing adsorbed gases from 
rocks, and the possibility of using that method in diagnosing the oil 
and gas matrix properties of rocks is demonstrated. 5 references. 


2394 Forecasting final oil yield in estimating reserves by geo- 
logical—physical parameters. Badalov, T.A.; Sultanov, Ch.A. Neft. 
Khoz.; No. 6, 34-37(1977). (In Russian). 

An examination is made of a solution to a problem of predict- 
ing the final petroleum yield by an aggregate of geological-physical 
parameters present at the initial period of exploitation, based on an 
analysis of 75 Azerbaidzhan fields, and an estimate is made of the 
— which each one of those parameters has on predicted yield 
value. 


2395 New approach to sediment diagenesis. Van Elsberg, J.N. 
(Van Elsberg Geol Consult Ltd, Calgary, Alberta). Bull. Can. Pet. 
Geol.; 26: No 1, 57-86({nd)). 

Sonic transit-time/depth relationships in the Tertiary mud- 
stones and shales of the Mackenzie Delta, ada show a character- 
istic a. From statistical data it appears that there is a good 
correlation between the frequency distribution of pooled hydrocar- 
bons and the sonic transit-time/depth relationships in the mudstones 
and shales. It is — that good seismic velocity data can be 
used to determine depth that is most favorable for hydrocarbon 
accumulation. A revised concept of sediment diagenesis is proposed. 
In this concept amorphous material plays a major role. A ” ‘fedocer- 
bon migration and accumulation window” is also proposed. 22 refs. 


2396 Structural geology of the Colville Hills. Davis, J.W.; 
Willott, R. (Taiga Consult Ltd, Calgary, Alberta). Bull. Can. Pet. 
Geol.; 26: No. 1, 105-122({nd]). 

An evaluation of geological and geophysical data available 
for the Colville Hills has resulted in the development of a regional 
structural model for interpreting the observed faults and flexures. 
These structures are considered to be the result of periodic move- 
ment along a regional system of basement-controlled, strike-slip 
faults rather than the result of decollement-type tectonics as previ- 
ously supposed. This conclusion is based on knowledge of the 
seyret of these structures gained from a synthesis of drilling, 
ield, photogeologic, seismic, gravity and ma — data compiled 
while evaluating the hydrocarbon potential of this region. 16 refs. 


2397 Reflectance studies on organic matter in lower Paleozoic 
sediments of Quebec. Sikander, A.H.; Pittion, J.L. (Minist des Re- 
sourc Nat, Que). Bull. Can. Pet. Geol; 26: No. 1, 132-151({nd]). 

Reflectance data from twelve wells (six in St. Lawrence 
Lowlands Cambrian-Ordovician rocks, three in Silurian rocks, and 
three in Devonian rocks of Gaspe Peninsula) are included in this 
paper. The observations were made on polished organic matter 
obtained by palynological preparations made from drill cuttings and 
cores. The organic matter in the Cambrian-Ordovician and Silurian 
rocks, and the Devonian carbonates, presumably consists of asphaltic 
pyrobitumen, which closely resembles vitrinite under the micro- 
scope. The organic matter in the Devonian clastics is characteristi- 
cally coaly. The Devonian carbonates and elastics are best preserved 
in a series of regional folds in eastern Gaspe. They are at the 
immature to postmature stages of organic metamorphism, suggesting 
both oil and gas possibilities. 26 refs. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 2321, 2484, 2500, 2501, 3001, 
4102, 4153, 4154, 4155, 4156, 4157, 4159, 4160, 4161, 4162, 4163, 4897 


2398 (BERC—78/2) Contracts and grants for cooperative re- 
search on enhanced oil and gas recovery and improved drilling meth- 
ods. Quarter progress review No. 14, ending March 31, 1978. Linville, 
B. (ed.). (Department of Energy, Bartlesville, OK (USA). Bartles- 
ville Energy Research Center). Jun 1978. 112p. Dep. NTIS, PC 
A06/MF AOl. 

Progress in cooperative research is reported in sections on 
miscellar-polymer flooding, waterflooding, carbon dioxide injection, 
thermal/heavy oil recovery, hydraulic fracturing, Eastern gas shale, 
and improved drilling methods. (JRD) 


2399 (BERC/TPR—78/8) North Burbank Unit Tertiary Re- 
covery Pilot Test third annual report, May 1977—May 1978. 
Trantham, J.C. (ed.). (Phillips Petroleum Co., Bartlesville, OK 
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(USA)). Aug 1978. Contract ET-76-C-03-1814. 200p. Dep. NTIS, 
PC A09/MF AOl1. 

During the third year of the cooperative project jointly 
funded by Phillips Petroleum Company and the other Working 
Interest Owners of the North Burbank Unit together with the United 
States Department of Energy, mobility buffer injection was complet- 
ed and follow-up fresh water injection began. Oil production rate, 
which had levelled out at about 230 BPD during the fall of 1977 
began to move up again in March, 1978 as fluid injection and 
production rates were raised. The increase in fluid rates was made 
possible by a program of production well stimulation while careful 
monitoring of injection wellhead pressures was continued to assure 
control of the length of fractures which are present at all injection 
wells. Additional control of fluid flow in the reservoir has been 
maintained by tracer studies and fluid diversion treatments using 
crosslinked polymer at selected injection wells. The project reached 
a peak oil rate of 281 BPD during the second week of May 1978 and 
a total of 75,000 barrels of tertiary oil had been recovered as of May 
19, 1978. 


2400 (FE—2021-6) National benefits/costs of enhanced oil re- 
covery research: a normalization and updating. Final report. Korn, 
D.H.; Rothermel, T.W.; Mansvelt-Beck, F.; Guerin-Calvert, M. 
(Little (Arthur D.), Inc., Cambridge, MA (USA)). Mar 1978. Con- 
tract EX-76-C-01-2021. 67p. Dep. NTIS, PC A04/MF AOl1. 

The Department of Energy (DOE) enhanced oil recovery 
(EOR) program has been studied from the standpoint of national 
benefits and costs. This analysis is an updating of a detailed earlier 
analysis performed in 1976 for the ERDA. It is an assessment based 
upon available information. The primary type of benefit quantified in 
this report is the national savings to be realized as a result of having 
cheaper supplementary oil available from enhanced recovery than 
would be otherwise available under uncertain alternative futures. 
The alternative type of benefit associated with the balance of pay- 
ments savings from enhanced oil recovery was also quantified. 
Assuming the availability of “upper tier” prices for enhanced oil, and 
a discount rate of 10% per year to represent a constant dollar 
opportunity cost of capital, the estimated benefit/cost ratios of 
Federal R and D related to enhanced oil recovery are: (a) approxi- 
mately 4, assuming that enhanced recovery oil will delay the re- 
quirement for more expensive oil from offshore sources, (b) or, 
alternatively, approximately 15, when measuring the full balance of 
payments savings. The uncertainties associated with the analysis 
require that the benefit/cost ratios be viewed only as an indication of 
the level of benefit/cost advantages to be attributed to enhanced oil 
recovery research. The sensitivity of the benefit/cost ratios to alter- 
native assumptions is illustrated through a number of scenarios and 
sensitivity analyses. The consistent indications from these analyses 
are that the expected benefits from the development of enhanced oil 
recovery technology significantly exceed Federal program costs. 


2401 (METC/RI—78/7) Addendum to: a diffusivity model for 
fluid flow and heat conduction in porous media. Sawyer, W.K.; 
Mercer, J.C. (Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center). Aug 1978. 154p. Dep. 
NTIS, PC A08/MF AOl1. 

In this U.S. Energy Research and Development Administra- 
tion (ERDA) investigation a revised version of a three-dimensional 
finite-difference diffusivity model is presented with the capability of 
simulating horizontal or vertical induced fractures by several differ- 
ent methods. Fractures may be of finite, semi-infinite, or infinite flow 
capacity. In the first case, the fracture width and permeability is 
specified and the appropriate permeability of each node penetrated 
by a fracture is altered according to the relationship for linear beds 
in parallel. In addition, the block size normal to the fracture orienta- 
tion is decreased to a very small value thus giving a reasonable 
representation of the fissure. A semi-infinite fracture is simulated for 
a specified total rate by uniformly distributing the flow along the 
reservoir nodes penetrated by the fracture. Finally, an infinite capac- 
ity fracture may be simulated for either the constant potential or 
constant rate case. In addition to simulating gas, liquid, or heat flow 
in a heterogeneous, anisotropic fractured media this model (1) relates 
block pressures to wellbore pressures through radial flow equations, 
(2) is unlimited in the number of time-steps per run, (3) offers three 
different implicit solution algorithms, (4) will simulate pressure (tem- 
perature) or rate pulse tests, (5) accumulates elapsed time, total 
production, and material balance errors, (6) can begin each run with 
any pressure distribution in one of two different formats, and (7) can 
be used with a mixture of hydrocarbon gases containing up to 14 
components Over reduced temperature and pressure ranges of 1.1 to 
3.0 and 1.1 to 20.0, respectively. The generality of the model 
developed precludes listing the entire scope of its applications. 
Sample problems are given for the cases of liquid flow and heat 
conduction. Also a special 3-D fracture problem is included which 
shows the usefulness of this package to the natural gas industry. 


2402 (ORO—5301-21) Oil recovery by carbon dioxide injection. 
Quarterly report, July—September 1977. SanFilippo. G.P. (Pennzoil 
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Co., Vienna, WV (USA)). Dec 1977. Contract EF-76-C-05-5301. 
28p. Dep. NTIS, PC A03/MF AO1. 

This report is the twenty-first report on the progress of the 
Rock Creek carbon dioxide project in Roane County, West Virginia. 
Designed, developed, and operated by Pennzoil Company, this proj- 
ect will demonstrate the feasibility of miscible carbon dioxide oil 
recovery in the Rock Creek Big Injun Field. A successful demon- 
stration of this process will lead to a field wide commercial develop- 
ment. Also, the technical success of this project would be utilized in 
the development of other miscible carbon dioxide oil recovery 
projects in numerous fields within the Appalachian area. No signifi- 
cant delays in the project were incurred during the third quarter of 
1977. A delay in the delivery of materials needed to complete 
construction of the carbon dioxide handling system necessitated the 
completion date of this phase of the project to be extended to the 
end of the fourth quarter of 1977. During the past quarter, it was 
discovered that communication between E. Lewis WIW No. 17 and 
L.W. Shaffer No. 1 exists via a permeable streak in the Big Lime. 
Attempts will be made to eliminate this problem. With the exception 
of this water problem in Shaffer No. 1, no major change in fluid 
production occurred in the producing wells. The water supply and 
water handling system performed trouble-free throughout the quar- 
ter. T. Henderson WSW No. 1 has proven to be a formidable water 
source by experiencing little drawdown at an average producing rate 
of approximately 2,900 barrels per day. Water injection continued on 
schedule into all of the injection wells with the exception of three 
wells experiencing some problem. Slight casing leaks appeared in 
two injection wells while a packer failure occurred in the third well. 
The packer failure has been rectified and the casing leaks will be 
dealt with in the near future. 


2403 (ORO—5301-24) Oil recovery by carbon dioxide injection. 
Quarterly report, October—December 1977. SanFilippo, G.P. (Penn- 
zoil Co., Vienna, WV (USA)). Jan 1978. Contract EF-76-C-05-5301. 
26p. Dep. NTIS, PC A03/MF AOI. 

This report is the twenty-fourth report on the progress of the 
Rock Creek carbon dioxide project in Roane County, West Virginia. 
Designed, developed, and operated by Pennzoil Company, this proj- 
ect will demonstrate the feasibility of miscible carbon dioxide oil 
recovery in the Rock Creek Big Injun Field. A successful demon- 
stration of this process will lead to a field wide commercial develop- 
ment. Also, the technical success of this project would be utilized in 
the development of other miscible carbon dioxide oil recovery 
projects in numerous fields within the Appalachian area. No signifi- 
cant delays were incurred in the project during the fourth quarter of 
1977. The project progressed satisfactorily with the only schedule 
extension being that of the carbon dioxide handling system as 
discussed in the last quarterly report. The water supply and handling 
system performed trouble-free throughout the quarter. The Hender- 
son water source continued to provide an adequate water supply for 
the entire project. Water injection proceeded on schedule into the 19 
injection wells. Tubing strings were run on packer in the two wells 
with apparent casing leaks. This solution proved effective. The 
progress of the project and the corresponding cash outlay is depicted 
pictorially on Figure No. 1. Figure No. 2 is a map of the project 
area. 


2404 (SAN—1395-20) Pilot demonstration of enhanced oil re- 
covery by micellar polymer waterflooding. Phase B. Quarterly report, 
first quarter 1978. Staub, H.L. (Long Beach, City of, CA (USA)). 14 
Apr 1978. Contract EF-77-C-03-1395. 44p. Dep. NTIS, PC A03/MF 
AOl. 

A contract between the City of Long Beach and ERDA 
provided for the design and implementation of a micellar-polymer 
tertiary waterflood project in the HXa sand, Fault Block VB, 
Wilmington Oil Field. The purpose of this field test is to demonstrate 
an improved oil recovery process which will displace economic 
quantities of otherwise nonrecoverable viscous oil from this reser- 
voir, as well as to determine its suitability for application to other 
sites. A mini-injectivity test was initiated in Well FT-1 on January 
12, 1978. A sulfonate slug, using Stepan’s "Petrostep” 450, was 
injected and followed by the injection of a mobility buffer polymer 
mixed with fresh water at a product concentration of about 4000 
ppM, followed by the injection of a more concentrated solution of 
8000 ppM. Injection of a 4000 ppM solution of Cyanatrol 950 S was 
initiated in Well FT-1. The rapidly deteriorating injectivity of the 
Cyanatrol 950 S indicated that the prior injection of extremely high 
concentrations of Cyanatrol 940 S had plugged this well. A clean- 
out treatment was apparently successful, and the entire polymer 
injection test was rerun. The first step of a comprehensive fluid 
systems design program using native material in disc floods was 
initiated with additional laboratory equipment having been dedicated 
to this project. The first step of this program involves the slug 
optimization phase in which the most cost-effective sulfonate slug 
will be established. The drilling program is proceeding on schedule 
with four injection wells and four producing wells having been 
completed. The objectives of the transient test are to locate the Pier 
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A Fault more precisely and to determine the degree of reservoir 
continuity throughout the test area. 


2405 (SAND—78-1023) DEEP STEAM: Project 16 enhanced 
oil recovery. Quarterly report, January 1—March 31, 1978. Traeger, 
R.K.; Fox, R.L.; Johnson, D.R.; Ma i, N.J. (Sandia Labs., Albu- 

uerque, NM (USA)). Aug 1978. Contract EY-76-C-04-0789. 28p. 
Dep. NTIS, PC A03/MF AO1. 

Official transfer of Project DEEP STEAM was completed at 
the end of the quarter and a formal program review was held at 
Headquarters. Orders are in process to purchase a prototype down- 
hole steam generator from Vapor Energy, Inc., to initiate reservoir 
calculations at Intercomp, and to identify well completion needs at 
Completion Technology. Requests for proposals are being prepared 
for downhole steam generator and high-temperature packer develop- 
ment; both should be issued in the next quarter. Reviews of the 
DEEP STEAM Project with industry continue; over 15 major 
contacts were made. A trip was made to Getty’s Cat Canyon 
Operation and details of their steam recovery operations reviewed. 
Sandia will receive a section of failed piping from their surface steam 
generator for failure analyses. Programs management tasks were 
initiated. These tasks include system and economic analyses, estab- 
lishment of an advisory panel, project control through PERT plan- 
ning and budget, and technology transfer. 


2406 (TID—4599) Enhanced recovery, improved drilling meth- 
ods: selected abstracts. (Department of Energy, Oak Ridge, TN 
(USA). Technical Information Center). Aug 1978. 66p. Dep. NTIS, 
PC A04/MF AOl. 

A 275-reference samplling is presented of information on 
enhanced recovery, chemicals used in recovery methods, and drill- 
ing equipment and methods. This information was gathered and 
added to the DOE Energy Data Base during 1978. Five indexes are 
provided: Corporate Author, Personal Author, Subject, Contract 
Number, and Report Number. 


2407 Oil recovery process using a tapered surfactant concentra- 
tion slug. Bousaid, I.S. (to Texaco Inc.). US Patent 4,099,569. 11 Jul 
1978. Filed date 20 Sep 1976. 10p. 

A process for recovering oil from a subterranean reservoir is 
given in which a surfactant slug injected into the formation via an 
injection well is passed through the formation and oil is recovered 
via a production well penetrating the formation. In this process, a 
tapered surfactant concentration slug is employed in which the 
surfactant concentration is increased, either incrementally or gradu- 
ally, during the slug injection time. 


2408 Single well tracer method to evaluate enhanced recovery. 
Sheely, C.Q. Jr.; Baldwin, D.E. Jr. (to Continential Oil Co.). US 
Patent 4,099,565. 11 Jul 1978. Filed date 18 Mar 1977. 8p. 

Data useful to evaluate the effectiveness of or to design an 
enhanced recovery process (the recovery process involving mobiliz- 
ing and moving hydrocarbons through a hydrocarbon-bearing sub- 
terranean formation from an injection well to a production well by 
injecting a mobilizing fluid into the injection well) are obtained by a 
process which comprises sequentially: determining hydrocarbon 
saturation in the formation in a volume in the formation near a well 
bore penetrating the formation, injecting sufficient of the mobilizing 
fluid to mobilize and move hydrocarbons from a volume in the 
formation near the well bore penetrating the formation, and deter- 
mining by the single well tracer method a hydrocarbon saturation 
profile in a volume from which hydrocarbons are moved. The single 
well tracer method employed is disclosed by U.S. Pat. No. 3,623,842. 
The process is useful to evaluate surfactant floods, water floods, 
polymer floods, CO: floods, caustic floods, micellar floods, and the 
like in the reservoir in much less time at greatly reduced costs, 
compared to conventional multi-well pilot test. 


2409 Down hole packing gland and method for long stroke 
pumper. Hollenbeck, A.L.; De Tuerk, A.V.; Cooper, J.T. (to West- 
ern Gear Corp.). US Patent 4,099,571. 11 Jul 1978. Filed date 14 Mar 
1977. 8p. 

A packing gland is positioned down within an oil well hole 
and is held in place by elastomeric sealing and locking devices which 
are actuated from above the hole through a torque tube. Rotation of 
the torque tube in one direction lowers the tube axially relative to 
the elastomers and causes them to expand radially thus locking and 
sealing the stuffing gland assembly in the well head equipment at a 
depth of about 100 feet below the ground surface. Counter rotation 
of the torque tube allows the elastomers to retract radially thus 
releasing the stuffing gland assembly. Once the stuffing gland assem- 
bly is released, a union joint assembly is moved downward relative 
to the stuffing gland assembly and a unique spring ring slides over a 
cylindrical boss on the packing gland assembly to couple the union 
joint assembly with the packing gland assembly. The packing gland 
assembly then is raised above the ground surface simultaneously 
with lifting the polish rod from the hole. A drain port is provided 
between the elastomer locking and sealing devices to provide a flow 
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ge back into the well when the packing gland is removed 
allowing the portion of the casing housing the wire rope to drain 
dry. 


2410 Method for thermoshaft oil production. Verty, V.G.; Vor- 
onin, P.G.; Gurov, E.I. US Patent 4,099,783. 11 Jul 1978. Filed date 
5 Dec 1975. 6p. 

The method for thermoshaft oil production comprises the 
provision of a combination of mining holes above an oil-bearing bed 
which are inclined at from 1 to 3° to the horizon. Then injection 
holes are drilled from these mining openings for feeding a heating 
medium into the bed. After that, a slope and a footway leading to the 
bottom part of the oil-bearing bed are constructed, and a production 
gallery is provided within the bottom part of the bed. Horizontal and 
ascending holes are drilled from the production gallery for oil 
production. A heating medium is fed into the injection holes for 
uniform distribution thereof over the entire volume of the oil-bearing 
bed and for displacement of oil into the horizontal and ascending 

roduction holes towards the production gallery wherefrom the oil 
is fed up to the surface. 


2411 Blow-out prevention. Pt. 2. Sonnenschmidt, H. Bergbau; 
29: No. 6, 277-283(Jun 1978). (In German). 

This part of the report is concerned with preventive and 
protective measures for avoiding and fighting kick and blow-out. 


2412 Method and solvent composition for stimulating the pro- 
duction of oil from a producing well. Maly, G.P.; Landess, J.A.; 
Foral, T. (to Union Oil Co.). US Patent 4,090,562. 23 May 1978. 
Filed date 29 Jul 1976. 6p. 

A method and solvent composition for removing viscous 
crude oil, waxes, asphaltenes and resin precipitates of petroleum 
origin from oil wells, flow lines and pore spaces of oil-bearing 
formations. The solvent composition is a mixture of about 45 to 
about 85 volume percent of a normally liquid aliphatic hydrocarbonn 
boiling in the range of about 120 to about 550°F, between about 5 to 
45 volume percent of a normally liquid aromatic hydrocarbon, 
between about 0.5 to about 6 volume percent of an ether of an 
aliphatic polyhydric alcohol, and between about 1 to about 15 
volume percent of a lower alkyl monohydric alcohol. 


2413 Degasification system. Phillips, V.Q.; Griffin, P.H.; 
Sharki, M.J. (to Dre ‘er Industries, Inc.). US Patent 4,088,457. 9 
May 1978. Filed date 2; Dec 1976. 10p. 

A unique degasifying system for removing entrapped gas 
bubbles from a viscous drilling fluid utilizes a hollow shaft pump 
having a hollow impeller, with a prerotation chamber and impeller 
shroud below the impeller; a spray vessel having a continuous sheet 
radial spray head and vacuum creating means therein; a vacuum 
conduit connecting the vacuum creating means to the hollow shaft 
of the pump; and an enclosed degasifying, trough connected to the 
spray vessel and having fluidic seal means at each end, with a gas 
exhaust conduit connected thereto. 


2414 Experimental method of determination of the deflecting 
force arising during interaction between the bit and a sloping anisotro- 
pic rock deposit. Zherebkin, A.I.; Gerzhberg, Yu.M.; Dolgii, I.E.; 
Sereda, N.G. (Ukhta Ind Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., 
Neft Gaz; No. 1, 13-17(1978). (In Russian). 

A method of investigation and a description of the setup, by 
means of which the magnitude and direction of the deflecting force 
arising in complex geological conditions may be determined, are 
presented. Natural-size bits of different types and sizes have been 
used in the work on the setup. A graphic method has been worked 
out to determine the vector of the deflecting force under these 
conditions. This method is characterized by its clarity and simplicity 
of the processing of test data. 


2415 Some problems of rheology of drilling fluids treated with 
carboxymethylcellulose (cmc). Zinnatullin, N.Kh.; Kovalenko, N.G.; 
Sitnikov, G.V.; Makarov, L.V. (Kazan’ Chem-Technol Inst im. S.M. 
Kirov, USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 18- 
20(1978). (In Russian). 

Results of an experimental investigation of rheological prop- 
erties of aqueous solutions of CMC-300, 600 of different concentra- 
tions, as well as of their effect on rheological properties of drilling 
fluids are presented. A new method of preparation of drilling fluids-- 
the “paste method”--improves their resistance against the effect of 
mineralized water. Data on rheological properties of drilling fluids 
treated with NasCOs; and weighted with chalk and lime-and-dolo- 
mite meal are presented. 


2416 Experimental investigation of heat transfer in boreholes 
situated in frozen soils during drilling and operation. Abdullaev, T.B. 
(Az SSR Inst of Pet and Chem im. M. Azizbekov). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 1, 21-24(1978). (In Russian). 
Experiments designed to determine heat transfer during the 
drilling and operation of a well have been carried out in a laboratory 
setup imitating borehole conditions. Natural diameter sizes of drill 
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pipe strings have been used when designing the setup in order to 
avoid errors due to geometrical parameter changes. The setup makes 
it possible to imitate most closely different drilling and operating 
conditions as well as to measure the temperature field in the bore- 
hole annular space. 


2417 Determination of the parameters of periodic operation of 
low-yield wells. Efimchenko, S.I. (Moscow Inst of Petrochem and 
Gaz Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 1, 25-28(1978). (In Russian). 

A method of determination of the periodic pumping out (the 
period of accumulation and pumping out) using only a dynamograph 
is described. The method recommended does not require that any 
additional time or means be spent to re-equip the borehole mouth, 
and may be recommended for plotting the pressure restoration curve 
in low-yield wells. 


2418 Coefficient of heat transfer from a heat carrier to fissured 
layer blocks. Malofeev, G.E.; Kennabi, F.A. (Moscow Inst of Petro- 
chem and Gaz Ind im. I.M. Gubkin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 29-35(1978). (In Russian). 

It is shown by calculation that the thickness of the thermal 
boundary layer under the conditions of filtration of a hot fluid in 
fissured layers is commensurate with the probable size of crack 
openings. Starting from this premise, the method of the theory of 
heat conductivity is used to estimate the value of the coefficient of 
heat transfer from the hot fluid to the fissured layer blocks. Steady- 
state and average values of the heat transfer coefficients are obtained 
for blocks of regular geometric shapes (plate, sphere). It is noted that 
the average values of the heat transfer coefficients are 1.22 times 
higher than the steady-state values for a plate and 1.52 times higher 
for a sphere. A formula is presented for calculating the heat transfer 
coefficient for irregularly shaped blocks found in nature. 10 refs. 


2419 Evaluation of stratum parameters and viscosity of anoma- 
lous petroleum using pressure variation curves. Shagiev, R.G.; Li- 
manov, A.P. (Ufa Pet Inst, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 1, 36-38(1978). (In Russian). 

A solution is presented to the problem of putting into oper- 
ation a well with a constant yield in an infinite horizontal stratum of 
constant thickness and homogeneity as regards its reservoir proper- 
ties, saturated with anomalous (structured) petroleum. If a well that 
has been standing idle for a sufficiently long time prior to the 
formation of structure in petroleum and restoration of pressure to 
stratum pressure, is put into operation then, in the radial zone closest 
to the well bottom, petroleum of lower viscosity than in a distant 
zone would be filtered. At the same time, the conditional interface 
would retreat from the well bottom in time. Pressure distributions 
obtained for the first and second zones are used to process data of 
hydrodynamic studies of the wells. Studies of Arlan and Isanbay oil 
deposits in Bashkivia show that oil viscosity in the distant zone is 
twice as high as in the “broken-up structure” zone. 


2420 Deformation of the inner wall of the drive chain sleeve 
during press fitting. Ragimov, A.S.; Arustamova, R.S.; Alev, L.F.; 
Allakhverdiev, R.A. (Az SSR Pet and Chem Inst im. M. Azizbe- 
kov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 97- 100(1978). (In 
Russian). 

Results of an investigation of the effect of the character of 
distribution of contact pressure along the length of the sleeve-plate 
conjugation on the value of the deformation of the inner sleeve wall 
are presented. 


2421 Tasks of systemic development of drilling technology. 
Egorov, V.I.; Syromyatnikov, E.S. (Moscow Inst of Petrochem and 
Gaz Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. Zaved., Neft 
Gaz; No. 1, 101-104(1978). (In Russian). 

If systemic (synchronized) development of technology is not 
kept up, the result is that the strength, life, and reliability of individu- 
al elements of technology, that have to operate in an integrated 
fashion, are different. The principle of priority of the working 
machine in a system presupposes that these or those changes in the 
design of the machine-tool must determine the development of all 
the other elements of the system. To ensure systemic (integrated) 
development of drilling technology, it is necessary to improve 
coordination, to eliminate compartmentalized research on devising 
new technology. This may be achieved, for example, by setting up a 
general design office for the oil well drilling industry. 


2422 Enhanced oil recovery. Secondary and tertiary methods. 
Schumacher, M.M. (ed.). Park Ridge, NJ; Noyes Data Corp. (1978). 
221p. $32.00. 

Secondary recovery methods discussed are pressure mainte- 
nance, waterflooding, and immiscible gas injection. Tertiary meth- 
ods considered are hydrocarbon miscible flooding, CO2 miscible 
flooding, polymer-augmented waterflooding, micellar-polymer 
flooding, cyclic steam injection, steam drive, and in situ combustion. 
Oil recovery by nuclear stimulation is also considered. Other topics 
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covered are material and research requirements of enhanced oil 
recovery (EOR), environmental aspects of EOR, status of EOR 
technology, EOR projects for recovery of viscous oils, and the 
future of EOR. (LK) 


2423 Quinoline hydrodenitrogenation: reaction network and ki- 
netics. Shih, S.S.; Katzer, J.R.; Kwart, H.; Stiles, A.B. (Univ. of 
Delaware, Newark). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 
3, 919-940(Aug 1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

In this study, the reaction network and reaction kinetics for 
quinoline HDN were quantitatively determined. The effects of pre- 
sulfiding, of H2S presence during reaction, and of reaction tempera- 
ture and pressure on the reaction kinetics have been studied. The 
HDN kinetics were investigated under high-pressure, liquid-phase 
conditions which were as closely relevant to practical industrial 
conditions as possible. The objectives of this work were to quantify 
the reaction kinetics and reaction network for the model compound 
studied in order to gain some quantitative insight into the chemistry 
of the catalytic action. 


2424 Effect of the structural features of the Pashnin field pro- 
ductive seams on the working process. Gruzdeva, M.A.; Kolosov, 
V.M.; Podoprigorin, S.D. Geol. Nefti Gaza; No. 2, 58-62(Feb 1977). 
(In Russian). 

The geological structural features of sandstones both with 
respect to area and cross-section are identified on the basis of 
studying materials in the drilling out of petroleum beds of the 
Pashnin field, and on the basis of industrial exploitation. Recommen- 
dations are given for further improvements in the system of working 
the field. 1 table, 2 illustrations, 5 references. 


2425 Experimental study of cavernous formation in frozen rock 
on models of boreholes. Kutasov, N.M.; Tarasov, A.A.; Kononov, 
Yu.I. Neft. Khoz.; No. 6, 21-23(1977). (In Russian). 

A description is given of an experimental device for ae 
cavernous formation during borehole drilling in perennial frozen 
rock. The experiments were conducted at various temperatures and 
consumption of flushing fluid (water, solar oil). The use of petroleum 
flushing agents or fluids with low water loss was shown to be the 
most effective in reducing the cavernous diameter. 


2426 Computation of the maximum values of plugging solution 
parameters for insulation operations. Vystorop, V.K.; Nechaeva, 
S.D. Neft. Khoz.; No. 6, 23-26(1977). (In Russian). 

A basis is given for selecting the maximum values of the 
structural-mechanical properties of plugging solutions during the 
insulation of absorption zones. Relationships are presented between 
the maximum value of the statistical shift stress and the rheological 
constants of plugging solutions, and the extent to which the absorp- 
tion canals have been exposed. 


2427 Effect of drilling solution properties on the state of a 
productive seam’s facing zone. Vinarskii, M.S.; Muratov, V.K.; Pe- 
trova, S.I. Neft. Khoz.; No. 6, 27-29(1977). (In Russian). 

Computations are made which allow for the effect that the 
composition and properties of solutions and rock, the duration of 
their contact and pressure drop have on the penetration of the 
drilling solution’s filtrate into the seam and on its average penetrabil- 
ity. 


2428 Characteristics of operating the Uzen oil field and ways for 
improved operation. Khalimov, E.M.; Surguchev, M.L. Neft. Khoz.; 
No. 6, 30-34(1977). (In Russian). 

Characteristics are given for the petroleum properties and 
productive horizons of the Uzen’ multi-bed field. The present state 
of exploiting that field is analyzed and basic measures for improving 
the field's operational conditions are indicated. 4 tables. 


2429 Forecasting the flooding of boreholes during the operation 
of collectors. Mincheva, R.M. Neft. Khoz.; No. 6, 39-42(1977). (In 
Russian). 

Average flooding relationships are presented for seven cate- 
gories of boreholes, based on data from the flooding of more than 
100 boreholes operating in fractured collectors. The forecasting of 
flooding of boreholes in analogous deposits was shown to be possible 
with the aid of these curves. 2 tables, 2 references. 


2430 Computing the optimal engineering parameters of borehole 
operation and equipment. Bulgakov, R.T.; Maksutov, R.A.; Dobros- 
kok, B.E.; Shakirov, R.Sh.; Dikhovidova, L.P.; Laptev, LL Neft. 
Khoz.; No. 6, 44-47(1977). (In Russian). 

Problems are formulated for selecting the optimal engineering 
parameters of equipment for the operation of boreholes by the flow 
method, the deep-well sucker-rod pump method, and the deep-well 
centrifugal electric pump method. The maximum possible borehole 
yield or recovery of a given volume of fluid at minimal operational 





270 ENERGY RESEARCH ABSTRACTS 


expenditures were taken as the optimization criteria. Methods are 
presented for solving problems which were processed for computers. 


2431 Pre-purification of h hold-domestic sewage for flooding 
petroleum beds. Adel’shin, A.B.; Grishchin, E.M. Neft. Khoz.; No. 6, 
47-49(1977). (In Russian). 

Engineering recommendations are given on the basis of pilot 
tests for the operation of filters in using specific types of sewage 
loads. 3 tables. 


2432 Effect of a hydrophilic coalescing load on the kinetic 
stability of petroleum emulsions. Pozdnyshev, G.N.; Bril, D.M.; 
P’yanova, F.Z.; Kozhaeva, I.N. Neft. Khoz.; No. 6, 52-53(1977). (In 
Russian). 

Results are given for laboratory tests of the kinetic stability of 
petroleum emulsions a contact with wood shavings. The 
kinetic stability of emulsions of highly viscous oils was shown to be 
lowered to a greater degree under such contact conditions. 


2433 Hydraulic tests of an uncased shaft during borehole drill- 
ing. Panchenko, G.G. Neft. Khoz.; No. 6, 61-63(1977). (In Russian). 

A brief analysis is given of typical indicator curves for the 
hydro-fracturing of Tertiary period rock with various mining-geo- 
logical characteristics. The obtained information was shown to make 
it possible to use optimal engineering solutions and to establish 
correctly the essence and the characteristics of the hydro-fracturing 
process. 2 figures. 


2434 Integrated approach to the problems of sea water injection. 
Brown, J.; Bale; Boron; Stewart; Todd; Waldie; Scarlett; Vann Oort. 
(Heriot-Watt Univ., Edinburgh). pp 7p, Paper 1 of Offshore Europe 
77. London; Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The primary production phase of many of the North Sea 
reservoirs now being developed calls for pressure maintenance and 
flooding by the injection of seawater. Experimental work and pre- 
liminary experience with actual injection systems have highlighted 
problem areas which could be of great importance to the optimiz- 
ation of injection systems, well location and design, and reservoir 
development planning. These problems areas extend over the whole 
process and are summarized schematically. In the scheme area one 
covers the sea-water injection water itself, the characterization of its 
suspended matter, its tendencies for corrosion and scale deposition, 
its bacterial content, and its compatibility with formation rock and 
formation water. Area two covers the filtration process of the water 
before injection. Area three covers other surface treatments of the 
water before injection. Area four covers the zone of potential 
— around the wellbore and the zone of potential damage in the 
ormation. 


2435 Forties Field sea water injection system. Mitchell, R.W. 
(BP Petroleum Development Ltd., Aberdeen, Scotland). pp 10p, 
rat 2 of Offshore Europe 77. London; Spearhead Exhibitions Ltd. 
1977) From Offshore Europe conference; Aberdeen, UK (14 Sep 

The design, commissioning, and initial operating experiences 
of BP’s offshore sea-water injection scheme in the Forties Field in 
the North Sea are summarized. Pressure maintenance in the Forties 
reservoir is considered essential for satisfactory oil recovery. Initial 
water sampling and core injectivity studies indicated that seawater 
would be a satisfactory injection fluid. Based on these studies surface 
facilities were designed to prevent the buildup of crustacea, for 
oxygen removal, solids filtration and high pressure injection for 
injection rates in the region of 150,000 b/d per platform. Prior to the 
commencement of injection, the chemical treatment requirements for 
the sea-water injection system were determined. The principal re- 
quirement is for an effective microbiological treatment program. 
While corrosion and scale control has not presented a significant 
problem at the present time, the use of oxygen scavengers, scale and 
corrosion inhibitors and iron chelatants are also discussed. The 
quality of water required for successful injection into the Forties 
reservoir has been the topic of considerable investigation. Typical 
results obtained with the present system are presented in relation to 
both core injectivity studies and initial injection data together with 
the type of well completion employed. 





2436 Chemical treatment of offshore oil and gas production. 
Holloway, F.H. pp 10p, Paper 3 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 
— From Offshore Europe conference; Aberdeen, UK (14 Sep 
The realization that the use of chemical can alleviate and in 
some cases totally remove, problems associated with oil and gas 
production has been recognized for many years. The classical ap- 
proach to the design and application of chemicals works well in land 
based systems where these is ease of accessibility and long residence 
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times are available, but in offshor situations, and particularly with 
the second generation type of operation carried out in the North Sea, 
these factors play an important part in the successful development 
and application of chemicals. While wishing to concentrate on the 
status quo in the North Sea, it must not be forgotten that these fields 
are still young. A description of the likely trend in chemical require- 
ments is given, as exemplified by problems and solutions in other 
offshore locations. 


2437 Analysis of self-standing conductors for gravity platforms. 
Nielsen, R.; Whaley, C. pp 7p, Paper 5 of Offshore Europe 77. 


London; Spearhead Publications Ltd. (1977). 
From Offshore Europe conference; Aberdeen, UK (14 Sep 


1977) 

On an offshore oil production platform of either concrete 
gravity or steel piled jacket form of construction, the conductor 
casing between the wellhead and seabed performs two main func- 
tions. The first is to protect the production strings from lateral 
loadings from the environment and act as a guide. The second is to 
transmit vertical loads from the well to the seabed. The vertical load 
to be transmitted by the casing depends on the points from which 
the production strings are suspended. Hangers may be installed at 
mudline level to take part or nearly all of this load, but installation of 
these may be time consuming and expensive. It is shown that under 
certain circumstances, it is possible to eliminate the mudline hanger 
using casing of normal size. A design procedure is discussed which 
requires due account to be taken of elastic stability of the casing, 
proper effective length between supports and the proper nature of 
the loading, that is, whether operational or design conditions. The 
effect of overall platform movement for the gravity platform is also 
included. Calculation of stress ratios or unity checks by the methods 
shown in the American Institute of Steel Construction specifications 
for structural steel has been shown to satisfactorily determine the 
safety of a conductor under the prescribed loading conditions. These 
conditions may be determined from the geometry of the well casing, 
the use of the well, and the environmental loading. Two well 
assemblies were considered that could represent typical North Sea 
installations. A 30-inch conductor was found to be overstressed 
whereas a 32-inch conductor was shown to be satisfactory without 
mudline hangers. Proper consideration should be given to conditions 
of and restraint and the full effectiveness of the cemented sections of 
casing. Excessive slenderness ratios should be avoided since this 
results in very low values of allowable axial stress making a satisfac- 
tory arrangement difficult to achieve. 


2438 Swivel-joint flowline assemblies: a solution te the problems 
of settlement on concrete production platforms. Stone, R..; Egan, J.H. 
pp Sp, Paper 6 of Offshore Europe 77. London; Spearhead Publica- 
tions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977) 


In June 1973 the first concrete structure to be used in the 
North Sea was floated out and settled onto the seabed. The success 
of this concrete structure, —— Petroleum Company's Ekofisk 
storage tank, reinforced the view held by designers and constructors 
in many of the world’s international oilfield construction companies, 
that reinforced concrete could be used successfully as the construc- 
tion material for a drilling and production platform. Although the 
odds were enormous, it is now a well known fact that the designers, 
engineers and constructors were successful. 


2439 MONEL alloy 400 sheathing for complete splash zone 
steelwork corrosion protection. Hopkins, D.J. (Henry Wiggin and Co. 
Ltd., Hereford). pp 8p, Paper 7 of Offshore Europe 77. London; 
Spearhead Publications Ltd. (1977). 

: From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 


The most severe sea-water corrosion of steel offshore struc- 
tures occurs in the splash zone. Here cathodic protection cannot be 
applied and inorganic coatings are useful only for short periods. 
MONEL alloy 400 metallic sheathing provides the complete answer 
and has been successfully used on numerous oil and gas platforms, 
particularly in the Gulf of Mexico, the Middle Eastern Gulf and the 
North Sea, for service periods of up to 30 years. In addition to 
providing protection to steelwork in the splash zone, galvanic corro- 
sion and the required cathodic protection current also are signifi- 
cantly reduced. Steel riser pipes conveying hot oil or gas are 
particularly critical and vulnerable and are even more prone to 
splash zone corrosion because of their elevated temperature, as 
demonstrated by corrosion initiated explosions in the Middle Eastern 
Gulf and the Ekofisk field in the North Sea. It is even more 
important that these are sheathed in MONEL alloy 400 attached by 
welding. This technique has been successfully used by several major 
companies, particularly in the Middle Eastern Gulf and the North 
Sea, for periods extending to over 10 years, and other companies are 
following suit at an increasing rate. Practical experience is very 
satisfactory but quantitative corrosion data for the MONEL alloy 
400 in this riser pipe application is not currently available. Tests are 





JANUARY 31, 1979 


being conducted at present at the International Nickel Company, 
Inc., Francis L. Corrosion Laboratory at Harbour Island, North 
Carolina, and preliminary results should become available during the 
second half of 1977. 


2440 Drilling from deep water concrete gravity platforms. Cob- 
bett, J.S. (Shell UK Exploration and Production, Aberdeen, Scot- 
land). pp 6p, Paper 14 of Offshore Europe 77. London; Spearhead 
Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Aspects of deepwater drilling from platforms are discussed. 
Included are discussions on conductor string design, conductor 
driving techniques, cementation, air lifts, boring machines, and ther- 
mal insulation. It is noted that though drilling from gravity platforms 
presents a whole new array of problems, early application of engi- 
neering effort has been able to keep the solution of these problems 
off the critical path to oil production. Experience of these first 
concrete gravity platforms will be used to improve the design of 
future platforms and the drilling systems to be used on them. The 
simplifications resulting from this will help to improve efficiency and 
cut costs in the world’s most expensive oil development programs. 


2441 Gas lifting large volume wells. Bechthold, H.D.; Kilgore, 
D. pp 4p, Paper 19 of Offshore Europe 77. London; Spearhead 
Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
). 


1977 

Gas lifting large volumes of fluid in excess of 4,000 b/d 
presents a different continuous flow lift problem than with most 
wells that are lifting volumes of fluid under 4,000 b/d by continuous 
lift flow method. Information is presented to assist oil operators in 
designing compressor systems. The necessity of having proper gas 
pressure and volume to lift large volume fluid wells is shown. A 
determination must be made if the proper volume of gas is available 
to lift large volumes of fluid and if the well itself is capable of lifting 
large volumes of fluid. 


2442 Use of endless tubing and nitrogen in North Sea comple- 
tion and workover operations. Magus, D.J.;Younge, R.O. pp 10p, 
Paper 20 of Offshore Europe 77. London; Spearhead Exhibitions 
Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Since its introduction into the North Sea in February, 1974, 
endless tubing and nitrogen skid-mounted equipment has found 
increasing application. The rigorous conditions encountered due to 
pressures, depths, and deviation angles have recently brought about 
technological advances including stronger tubing and larger lift 
capacity tubing injectors. Equipment now in service and job applica- 
tions are discussed. 


2443 Application of hydraulic workover units to North Sea 
operations. Brown, J.D. (BP Petroleum Development Ltd., Abere- 
deen, Scotland). pp 5p, Paper 22 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 


The hydraulic workover unit, a recent arrival to North Sea 
operations, with its ability to work over both oil and gas wells under 
pressure apart from performing most of the operations normally 
conducted by medium to heavy conventional workover rigs is 
discussed. The technique of working on live wells, or snubbing” as 
it is often yet erroneously referred to generally, is by no means new 
and was first developed out of necessity in the USA sometime back 
in the thirties. The operation of snubbing refers to the need to 
restrain the pipe or tubing from being blown out of the well while 
stripping it in or out of the well and occurs only at the stage when 
the hanging weight of the string is equal to--the balance point--or 
less than the resulting upward thrust created by the wellbore pres- 
sure acting upon the blanked off cross-sectional area of the tubing. 
Below this "balance point’ and for the greater part of the well the 
tubing is simply “stripped” in or out, the blowout preventers con- 
taining the well pressure. For many years, however, operating on 
live wells was only considered as an emergency measure and it has 
been only in the last decade or so, with the advance in more reliable 
and sophisticated equipment, that it has gradually gained acceptance 
by a great part of the oil industry as a routine method of tackling 
certain well workovers. 


2444 Pumpdown (TFL) technology for subsea completion. 
Arendt, H.P.; Dines, C.; Heard, T. pp 6p, Paper 23 of Offshore 
Europe 77. London; Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The latest pumpdown (TFL) completion methods and capa- 
bilities are now being used with consistent reliability worldwide 
including the North Sea, Gulf of Mexico, and South East Asia. 
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These capabilities allow placing the H-member at well bottom, full 
alternate multiple zone dual completions, surface selective downhole 
shifter/locator system, and downhole gaslift and safety systems; all 
of which are adaptable to subsea manifolds and atmospheric cham- 
bers, riser systems, floating platforms and standard platform comple- 
tions. 


2445 Subsea flowline connections in one atmosphere chambers. 
Woodlock, D.F. pp 6p, Paper 25 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Encapsulating oil producing equipment in subsea, dry one 
atmosphere chambers posed the unique problem of connecting flow- 
lines and/or electrical cables which had been laid on the ocean 
bottom to piping systems within a chamber. A system was developed 
which provided a means of establishing a pull-in cable from the 
chamber to the pipe end, and providing sufficient pulling force to 
pull the pipe end into a port in the chamber. A unique system was 
also developed for sealing between the pipe end and the port and for 
sealing around the moving pull-in cable. 


2446 VAM joint performance and quality control. Reynolds, 
G.F.; Liggins, B.D. pp 4p, Paper 27 of Offshore Europe 77. London; 
Spearhead Publications Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

VAM is a tubing and casing premium joint which was devel- 
oped during the mid 1960's by the French company, Vallourec, to 
mee$ the more stringent demands arising from hostile conditions 
associated with deeper and high pressure wells, and wells where 
produced fluids contain corrosive agents. The VAM joint has shown 
in tests and in service that it can maintain a leak tight seal under all 
load conditions up to the performance of the pipe body. This 
includes tensile or compressive axial loading and internal or external 
pressure conditions both independently and in combination. Under 
collapse conditions tests have shown that pipe body failure occurs 
before the pin end thread is damaged or disengaged. When subjected 
to bending, as in deviated wells, the pin end seal is prevented from 
moving by the coupler re-entrant shoulder so that there is no risk of 
leakage under these conditions. Apart from strength considerations 
the VAM joint has the further benefit of a flush bore, since the space 
between adjacent pin ends is filled by the coupler shoulder, and 
therefore there is no dead space in the joint and no risk of generating 
turbulent flow and consequent erosion by particles entrained in the 
production flow. Since the joint is machined from non-upset pi 
there are no problems with metallurgical differences between the 
properties of the joint and the properties of the pipé. There is the 
further advantage that severely damaged pipe ends can be rema- 
chined in workshops close to the operating area. The VAM joint 
achieves the basic objective of a premium joint, of achieving a high 
security seal for use under extreme operating conditions, in a func- 
tional engineering design which is convenient to use in the field and 
both durable under conditions of normal use and yet relatively easy 
to refurbish if damaged due to accidental rough treatment. 


2447 Development of floating production facilities: second year 
of operation at Argyll field. Daeschler, J.L. pp 12p, Paper 28 of 
Offshore Europe 77. London; Spearhead Publications Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

With reference to the second year of production at Argyll 
field, the floating production facility (FPF) is now accepted as an 
efficient method to produce offshore, where field economics, risks, 
and environment dictate such installation. This technology has been 
applied and well proven by Hamilton Brothers Oil and Gas Limited 
since June, 1975. The current production is approximately 32,000 
BOPD, and cumulative production in excess of 15,000,000 bbls. of 
oil. The potential of FPF system is not only a means to generate an 
early revenue from a new discovery, it is also feasible as a long term 
producing project, until depletion of the reservoir, and field aban- 
donment. Data and information are included on FPF installation, 
and operation including anchoring, risks, crude oil transport, per- 
formance, and associated equipment. (JRD) 


2448 Water-out micellar dispersion for a secondary and tertiary 
petroleum extraction from underground formations. Schroeder, D.E. 
(to Marathon Oil Co., Findlay, Ohio (USA)). German(FRG) Patent 
2,365,211/B/. 7 Oct 1976. 10p. (In German). 
The described water-out micellar dispersion for a seco 

and tertiary petroleum extraction from underground formations con- 
tains more than 0.2 vol.% hychrocarbon, up to 98 vol% water, a 
petroleum sulphonate as surfactant and a substance soluble in the 
water phase increasing the viscosity of the dispersion i.e. a polymer, 
homopolymer or copolymer or a high-molecular or chemically 
modified biopolymer. The volume parts of the dispersion can be 0.2 
to 10% hydrocarbon, 80-98% water, 25 to 2,000 ppm of the agent to 
increase the viscosity. The surfactant is an alkali metal or/and 
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ake ols sulphonate with an average equivalent weight 
between and 525 and is present to at least five times the amount 
of the critical micellar concentration. 


2449 Financing enhanced recovery. Simpson, J.J. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers 
(1976). 8p. Society of Petroleum Engineers, Dallas, TX. 

From 51. annual fall technical conference and exhibition of 
po _— iety of Petroleum Engineers; New Orleans, LA, USA (3 Oct 
1976). 

The promise of enhanced recovery lies in the estimated 300 
billion barrels of so-called “unrecoverable oil’. But, because of the 
price constraints under which the domestic oil industry continues to 
operate, the implementation of many enhanced recovery projects, 
particularly on the tertiary level, remains economically unfeasible. 
Competing for financing in an economy whose overall capital needs 
could total $4.5 trillion over the current decade will have its prob- 
lems. Thus, financing of the oil industry's enhanced recovery efforts 
will require governmental policies that will enable the industry to 
continue to attract investors and increase its cash flow generating 
capability. Particularly important in this context will be oil prices 
that make enhanced recovery projects feasible economically. 6 fig- 
ures. 


PROCESSING 
REFER ALSO TO CITATION(S) 2158, 2199, 2483, 2547, 2680 


2450 (PUB—238) Conference on catalyst deactivation and poi- 
soning. and extended abstracts. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). 1978. Contract W-7405-ENG-48. 
44p. (CONF-780597—(Absts.)). Dep. NTIS, PC A03/MF AO1. 

From Conference on catalyst deactivation and poisoning; 
Berkeley, CA, USA (24 May 1978). 

Abstracts of papers are presented on thermal degradation in 
supported metal catalysts, diffusion on single crystals, particle size of 
Ni in NiO—AhOs; and NiO—SiO: catalysts, effects of gas atmos- 

here and temperature on supported metal particles, metal-support 
interactions in Cu-base catalysts, effects of metal-support interaction 
on catatalytic activity, Pt group intermetallic catalysts, topology of 
Rh rafts, behavior of Rh/Al,Os catalysts, S poisoning of metallic 
catalysts, catalyst deactivation, catalytic properties of Pd catalysts, 
H2S poisoning of Ni catalysts, C layers on Ni, Pd, and Pt surfaces, 
deactivation of Ni catalysts, C formation in zeolites, Ni species on 
hydroprocessing catalysts, surface composition of Pt and Fe cata- 
lysts, multimetallic catalyst deactivation, and partial oxidation of Ni/ 
Fe surfaces. (JRD) 


2451 Microbalance studies in flow reactors: design of experi- 
mental equipment. La Cava, A.I.; Trimm, D.L.; Turner, C.E. (Impe- 
rial Coll., London). Thermochim. Acta; 24: No. 2, 273-280(Jun 1978). 

From 14th conference on vacuum microbalance techniques; 
Salford, England (27 Sep 1976). 

Studies have been made of the effect of the nature of the 
reactor surface on the gaseous, liquid and solid products of hydro- 
carbon pyrolysis at high temperatures. This has necessitated the 
development of a tubular and a jet-stirred reactor, which can be used 
together with a microbalance to record weight changes resulting 
from the formation of carbon. The results show that there is a 
significant effect of the nature of the reactor surface on the kinetics 
of formation of different products. This effect tends to approach a 
common value as individual surfaces become covered with carbon. 
If carbon encapsulation is prevented, for example by gasification by 
hydrogen, the particular effect of an individual surface continues to 
influence the product spectra. 11 figures. 


2452 Process for demetalation and desulfurization of petroleum 
oils. Oleck, S.M.; Sherry, H.S.; Fischer, R.H.; Milstein, D. (to Mobil 
Oil Corp.). US Patent 4,089,774. 16 May 1978. Filed date 17 Jun 
1977. 10p. 

This invention is concerned with removing metal and sulfur 
contaminants from residual oil fractions by catalytic contact with an 
improved catalyst comprising the oxides or sulfides of a Group VIB 
metal and an iron group metal supported on an alumina that contains 
dispersed delta and/or theta phase alumina, the catalyst having at 
least 45% of its pore volume in pores 30 to 150A diameter, at least 
10% of its pore volume in pores less than 30A diameter, and at least 
15% of its pore volume in pores greater than 300A diameter. The 
process can be used to prepare feedstock for catalytic cracking. 


2453 Sulfided Co-Mo/y-Ako; catalyst: evidence of structural 
changes during hydrodesulfurization of dibenzothiophene. Broderick, 
D.H.; Schuit, G.C.A.; Gates, B.C. (Univ of Del, Cent for Catal Sci 
and Technol, Newark). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 23: 
No. 1, 92-98(12 Mar 1978). 
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The catalyst most often used for hydrodesulfurzation (HDS) 
of petroleum fractions is derived from oxides of Co and Mo support- 
ed on y-AlOs, and their surfaces are sulfided prior to operation. 
Structures of the oxidic and sulfidic forms of the catalyst are 
incompletely understood and much debated, and since the available 
Structural information has been derived from studies of catalysts at 
conditions far removed from those of commercial operation (about 
50-200 atm and 350-320°C), it is not clear how operating variables 
influence the catalyst structure and activity in practice. The 
hydrodesulfurization kinetics data reported in this paper were meas- 
ured to characterize the catalyst operating at about 100 atm and 
300°C; the reactant stream contained dibenzothiophene (DBT) and 
hydrogen dissolved in n-hexadecane carrier oil. The results provide 
the evidence of structural variations in the Co-Mo/y-AlOs catalyst 
brought about by changes in the reaction environment. 12 refs. 


2454 Waste heat utilization in the Saarland-Raffinerie G.m.b.H. 
in Voelklingen-Klarenthal. Meyer, H. (Saarberg-Interplan Gesells- 
chaft fuer Rohstoff-, Energie- und Ingenieurtechnik m.b.H., Saar- 
bruecken (Germany, F.R.). Bereich Energietechnik). Erdoel Kohle, 
Erdgas, Petrochem. Brennst.-Chem.; 31: No. 2, 84-86(Feb 1978). (In 
German). 

In 1976 the Saarland Raffinerie (Saarland Refinery) started 
two waste heat boilers using the waste heat of three tube ovens for 
destilling crude oil and thus producing slightly superheated water 
vapour of 6 bar 200°C. Calculations show that at the present rates of 
depreciation for refineries -because of the rising prices for fuel oil- it 
pays to set up waste heat boilers for the production of slightly 
superheated low pressure: steam (200°C; 6 bar). 


2455 Testing promoted catalyst during hydrocracking. Abidova, 
M.F.; Rakhmedov, I.1.; Agzamkhodzhaeva, D.R.; Makhmudov, 
A.K. (Tashkent State Univ im. V.I. Lenin, Uzb SSR). Izv. Vyssh. 
Uchebn. Zaved., Neft Gaz; No. 1, 49-51(1978). (In Russian). 

Activity of 4 samples of modified aluminum-nickel catalyst in 
the course of Lpdvocencliine of the high-sulfur content vacuum gas 
oil from Arlan deposit petroleum (in Bashkiria) is investigated. It is 
found that, under optimal conditions, a catalyst sample containing 
0.1% wt. of a boron oxide promoter possesses high cracking and 
hydrodesulfurizing activity. 


2456 Effect of the electric field on separation of emulsion in 
gravity settling tanks. Sinaiskii, E.G.; Loginov, V.I. (Moscow Inst of 
Petrochem and Gaz Ind im. I.M. Gubkin, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 59-63(1978). (In Russian). 

Expressions are obtained for the principal parameters charac- 
terizing the efficacy of stratification of an emulsion in a gravity 
settling tank. Three types of apparatus are considered: (a) with 
vertical upcoming flow of the raw material fed through a distributor 
in the bottom part of the apparatus; (b) with horizontal flow of the 
raw material fed through an end distributor; (c) with slot-type 
distributing heads. The effect of the electric field on the process of 
coarsening of the emulsion and its further separation in a gravity 
settling tank is investigated. Efficiency of these types of dehydrators 
is compared. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 2453 


2457 (NBS-SP—475) Electron factor in catalysis on metals. 
Bennett, L.H. (ed.). (National Bureau of Standards, Washington, DC 
(USA). Inst. for Materials Research). Apr 1977. 217p. GPO $2.80. 

This book presents the proceedings of a Workshop on the 
Electron Factor in Catalysis on Metals held at the National Bureau 
of Standards, Gaithersburg, Maryland, on December 8—9, 1975. 
The Workshop was sponsored by the Institute for Materials Re- 
search, NBS, the Division of Materials Research of the National 
Science Foundation, and the Division of Conservation Research and 
Technology of the Energy Research and Development Administra- 
tion. The purpose of the Workshop was to review the most recent 
experimental and theoretical investigations on catalysis on metals 
and related topics, and to bring together chemists, chemical engi- 
neers, surface scientists, and solid state physicists and chemists 
involved in reseach related to this topic. These proceedings summa- 
rize the four panel sessions into which the Workshop was organized: 
Experimental Techniques, Effect of Alloying, Geometrical Effects, 
and Electronic Structure. 


2458 Investigation of isoprenoid hydrocarbons as viscous addi- 
tives. Vyskrebentsev, V.P.; Petrova, A.A.; Ganieva, L.L. (Groznyi 
Pet Inst im. M.D. Millionshchikov, USSR). Jzv. Vyssh. Uchebn. 
Zaved., Neft Gaz; No. 1, 64-66(1978). (In Russian). 

The effect of isoprenoid hydrocarbons on the viscosity of a 
solvent is shown. The dependence of the viscosity of such systems 
on temperature is investigated. In particular, the system consisting of 
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paraffin solutions in mineral oil and isoprenoid hydrocarbon is 
studied. It is confirmed that long-chain molecules with isotactic 
methyl groups improve the viscosity and temperature characteristics 
of mineral oils. 


2459 Rapid method for characterization of heavy petroleum 
fractions. Hodgin, J.C.; Kaiser, M.A.; Lubkowitz, J.A.; Rogers, L.B. 
(Univ. of Georgia, Athens). J. Chromatogr.; 135: 514-520(1977). 

The use of LiChrospher and LiChrosorb is shown for some 
petroleum crudes, pitches, and asphaltenes. The elution time was less 
than thirty m, and data were obtained on less than 16 yg of sample. 
Resolution was shown to be improved by using LiChrospher SI 500, 
LiChrospher SI 100, and LiChrosorb SI 60 in series, although 
analysis time increased. The calibration curve for the three-column 
system was linear from 100 to 233,000 molecular weight units. 
Silanized Lichrosorb SI 60 was shown to be a useful packing 
material in primarily the exclusion chromatographic mode. Previous- 
ly, this material had nm used mostly in the adsorption mode. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 4158 


2460 Overall engineering—psychological evaluation of industri- 
al safety in the petroleum industry. Panov, G.E. Neft. Khoz.,; No. 6, 
57-60(1977). (In Russian). 

Working conditions in complex production systems in the 
petroleum and gas industry are shown to place high demands on 
physical, pycho-physiological and psychological training with re- 
spect to load content and structure, informational, time and space 
factors, and necessitate the introduction of occupational selection, 
special training and training of supervisory categories of workers. 


2461 Evolution and status of production platform emergency 
shutdown systems. Oubre, H.; Thomson, R.; Valle, J.C. pp 4p, Paper 
24 of Offshore Europe 77. London; Spearhead Exhibitions Ltd. 
(1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The equipment and systems which prevent potential blowouts 
during the production phase of oil and gas wells are discussed. 
Information is included on surface and downhole safety valves, 
surface control manifolds and monitors, and selected safety systems 
found throughout the world. It is noted that each system is designed 
to meet a particular need and to protect against specific potential 
disasters. Each system must be designed by the operator working 
closely with the system manufacturers, so that the best system for 
each individual need will be provided. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 2449, 3614, 3627, 3726, 3727, 
3728, 3730 


2462 (CONF-7710136—, pp 427-436) Economic incentives in 
the exploration, extraction, and refining of crude oil. Pagoulatos, A. 
(Univ. of Kentucky, Lexington); Debertin, D.; Pagoulatos, E. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A simultaneous econometric model consisting of 37 stochastic 
equations and 3 identities is presented, which captures the decisions 
affecting the supply of new discoveries, the size of proven reserves, 
the production out of reserves, the demands and supplies of refined 
products, and the imports of crude oil and refined products. Simula- 
tion with the econometric model analyzed the effect of alternative 
pricing policies on domestic oil production, consumption, and im- 
ports. 5 tables, 20 refs. 


2463 (DOE/ERA—0019) Analysis of No. 2 heating oil prices 
for the 1977—78 heating season. (Department of Energy, Washing- 
ton, DC (USA). Economic Regulatory Administration). 30 Jun 1978. 
69p. Dep. NTIS, PC A04/MF AO1. 

The factual findings of DOE’s Office of Fuels Regulation 
regarding No. 2 heating oil price data for the 1977-1978 heating 
season are presented. OFR’s analysis was based on data gathered by 
the Energy Information Administration (EIA) in connection with 
the current program to monitor the prices of home heating oil. 
Results show that the average price paid by residential customers 
increased 5.2%; the average increase in the prices wholesalers 
charged other wholesalers and retailers was 1.6%; the average 
increase in prices that wholesalers paid refiners was 1.4%; and the 
refiner index was marginally exceeded twice during the heating 


PETROLEUM 273 


season and, on average, refiner prices to wholesalers were below the 
guideline. Information is included on retail, wholesale, and refiners 
gross margins and on analytic constraints. (JRD) 


2464 (TID—28574) Household impacts of gasoline decontrol. 
Beebout, H.; King, J. (Mathematica Policy Research, Inc., Washing- 
ton, DC (USA); Hendrickson Corp., Washington, DC (USA)). 31 
Aug 1977. 35p. Dep. NTIS, MF A01. 

Portions of document are illegible. 

The Phase I CHRD System was used to estimate the direct 
impact on household gasoline expenditures of the gasoline price 
decontrol proposal. Decontrol was evaluated under two assum; 
tions, a uniform 3 cents per gallon price increase at the pump in 1979 
and a higher, 10 cents per gallon increase in 1979. Decontrol is 
estimated to increase average gasoline expenditures for households 
owning one or more cars from $724 under the current regulation 
(BAU) scenario for 1979 to $789 under the 10 cents decontrol 
scenario. This increase amounts to a change of 0.5 in the percent of 
disposable income spent on gasoline. These impacts are examined for 
a variety of population subgroups in the body of this report and the 
estimated impact varies substantially. In absolute dollar terms, the 
impact is obviously greatest on those who drive a lot, with workers 
commuting more than 15,000 miles annually estimated to spend $114 
more on gasoline under the 10 cents decontrol scenario. Hi: 
income families drive more on average than low income families, 
and, hence, have larger dollar increases from decontrol, but the 
impact as measured by the percent of disposable income spent on 
gasoline is higher for lower income families where an additional 0.8 
of a percent of their disposable income is devoted to gasoline, 
compared with an additional 0.3 of a percent for families with 
incomes over $20,000. 


2465 Quarterly oil statistics. First quarter 1978. Q. Oil Stat; 
No. 2, 1-299(1978). 

The aim of this report is to provide rapid, accurate and 
detailed statistics on oil supply and demand in the OECD area. Main 
components of the system are: complete balances of production, 
trade, refinery intake and output, final consumption, stock levels and 
changes; separate data for crude oil, NGL, feedstocks and nine 
product groups; separate trade data for main product groups, LPG 
and naphtha; imports for 41 origins; exports for 29 destinations; 
marine bunkers and deliveries to international civil aviation by 
product group; aggregates of quarterly data to annual totals; and 
natural gas supply and consumption. 


2466 On the theory of crude oil prices. III. Implications of 
incorporating opportunity costs. Mossavar-Ramani, B.; Denton, J.C. 
Energy Convers.; 17: No. 4, 159-162(1977). 

If recent trends are continued, the price of crude oil will be a 
strong driving force in changing the practice of energy conversion. 
The first paper in this series discussed the inclusion of an opportunity 
cost to a state or nation in the price of crude oil. The second pai 
discussed the price elasticity of crude oil reserves and concluded that 
a market-induced increase in price, unrelated to rising traditional 
costs, leads to increased proved reserves in a range governed by 
natural and geological constraints. This paper discusses some impli- 
— of incorporating opportunity costs into the price of crude oil. 
3 refs. 


2467 Problems in the economic evaluation of oil fields. Umans- 
kii, M.M. Neft. Khoz.; No. 6, 10-13(1977). (In Russian). 

A basis is made for using the closing costs for petroleum and 
concomitant gas and the manner of their production for the purpose 
of making economic evaluations of oil fields. Particular attention is 
given to the practical utility of economic evaluations of oil fields for 
planning and improving the effectiveness of petroleum industry 
development. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 4454 


2468 Powdered carbon improves activated sludge treatment. 
Grieves, C.G. Hydrocarbon Process.; 56: No. 10, 125-130(Oct 1977). 

Experimental-scale and pilot plant operations show promise 
for the use of powdered activated carbon instead of granular for the 
treatment of oil refinery activated sludge effluent. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2490, 3732, 4439, 4441, 4444 


2469 (NP—23377) Two oil spills: interrelatedness of socioeco- 
nomic structure and impact on seafood marketing systems. Rosenb- 
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lum, I. (Swedish Water and Air Pollution Research Lab., Stock- 
holm). Jan 1978. 14p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


Little research has been done, to date, on the socioeconomic 
effects of oil spills. The socioeconomic investigations which were 
carried out in connection with the “Saint Peter” oil spill off the 
Colombian/Ecuadorian coast, and the “Urquiola” oil spill at La 
Coruna harbor in north-western Spain have provided an opportunity 
to document different effects on the seafood marketing systems in 
the two communities. The differences of the impact of the oil spills 
permitted an insight into the interrelatedness of socioeconomic fac- 
tors both with respect to the effects produced and the degree of 
success of the corrective measures where such were implemented. 


2470 (NP—23416/1) Final environmental statement. Proposed 
1977 Outer Continental Shelf oil and gas lease sale, offshore the North 
Atlantic states: OCS sale No. 42. (Bureau of Land Management, 
Washington, DC (USA)). 1977. 653p. Bureau of Land Management, 
Washington, DC. 

One hundred seventy-eight tracts (410,112 hectares; 1,013,386 
acres) of OCS lands are proposed for leasing action. The tracts are 
located offshore of southeastern New England with distance to 
shore ranging from 76 km to 269 km (47 mi to 167 mi). The tracts are 
situated in water depths that range from approximately 36 meters to 
210 meters (120 ft to 690 ft). If implemented, this sale is tentatively 
scheduled to be held in Fall of 1977. Volume I contains descriptions 
of the proposal and environment including sections on geology, 
meteorology, oceanography, water quality, biological systems, and 
uses of the environment. (JRD) 


2471 (NP—23416/2) Final environmental statement. Proposed 
1977 Outer Continental Shelf oil and gas lease sale, offshore the North 
Atlantic states: OCS sale No. 42. (Bureau of Land Management, 
Washington, DC (USA)). 1977. 565p. Bureau of Land Management, 
Washington, DC. 

One hundred seventy-eight tracts (410,112 hectares; 1,013,386 
acres) of OCS lands are proposed for leasing action. The tracts are 
located offshore of southeastern New England with distance to 
shore ranging from 76 km to 269 km (47 mi to 167 mi). The tracts are 
situated in water depths that range from approximately 36 meters to 
210 meters (120 ft to 690 ft). If implemented, this sale is tentatively 
scheduled to be held in Fall of 1977. Volume II contains information 
concerning impact on the environment including sections on causes 
of offshore environmental impacts, North Atlantic conditions, 
impact of oil and gas operations on offshore environment, uses of the 
offshore environment, and onshore impacts. (JRD) 


2472 (NP—23416/3) Final environmental statement. Proposed 
1977 Outer Continental Shelf oil and gas lease sale, offshore the North 
Atlantic states: OCS sale No. 42. (Bureau of Land Management, 
Washington, DC (USA)). 1977. 489p. Bureau of Land Management, 
Washington, DC. 

One hundred seventy-eight tracts (410,112 hectares; 1,013,386 
acres) of OCS lands are proposed for leasing action. The tracts are 
located offshore of southeastern New England with distance to 
shore ranging from 76 km to 269 km (47 mi to 167 mi). The tracts are 
situated in water depths that range from approximately 36 meters to 
210 meters (120 ft to 690 ft). If implemented, this sale is tentatively 
scheduled to be held in Fall of 1977. Volume III contains informa- 
tion on mitigating measures, adverse environmental impacts, alterna- 
tives, and consultation with others. (JRD) 


2473 (NP—23416/4) Final environmental statement. Proposed 
1977 Outer Continental Shelf oil and gas lease sale, offshore the North 
Atlantic states: OCS sale No. 42. Appendices. (Bureau of Land 
Management, Washington, DC (USA)). 1977. 510p. Bureau of Land 
Management, Washington, DC. 

One hundred seventy-eight tracts (410,112 hectares; 1,013,386 
acres) of OCS lands are proposed for leasing action. The tracts are 
located offshore of southeastern New England with distance to 
shore ranging from 76 km to 269 km (47 mi to 167 mi). The tracts are 
situated in water depths that range from approximately 36 meters to 
210 meters (120 ft to 690 ft). If implemented, this sale is tentatively 
scheduled to be held in Fall of 1977. Volume IV comprises twenty 
appendixes concerning tract selection agreements, regulations, activ- 
ity schedules, and costs. (JRD) 


2474 (NP—23416/5) Final environmental statement. Proposed 
1977 Outer Continental Shelf oil and gas lease sale, offshore the North 
Atlantic states: OCS sale No. 42. Visuals. (Bureau of Land Manage- 
ment, Washington, DC (USA)} 1977. vp. Bureau of Land Manage- 
ment, Washington, DC. 

One hundred seventy-eight tracts (410,112 hectares; 1,013,386 
acres) of OCS lands are proposed for leasing action. The tracts are 
located offshore of southeastern New England with distance to 
shore ranging from 76 km to 269 km (47 mi to 167 mi). The tracts are 
situated in water depths that range from approximately 36 meters to 
210 meters (120 ft to 690 ft). If implemented, this sale is tentatively 
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scheduled to be held in Fall of 1977. Volume V contains visuals 
concerning potential hazards, transportaton, sea circulation, sea bed 
properties, recreation resources, vegetation, fisheries resources, geol- 
ogy, and leasing flowcharts. (JRD) 


2475 (PB—277486) Spreading of oil slicks in a wind-wave chan- 
nel, Completion report Jan 75—Sep 77. Lin, J.D.; Campbell, G.S. 
(Connecticut Univ., Storrs (USA). Inst. of Water Resources). Sep 
1977. Contract DI-14-31-0001-5007. 14p. NTIS PC A02/MF AOI. 

Drift velocities of surface films floating on the water surface 
under the action of wind-generated waves and mechanically generat- 
ed waves were investigated in a laboratory wind-wave channel by 
using polyethylene sheets. In order to simulate the drift of oil slicks 
in a laboratory channel, the size of the film should be greater than 
two wavelengths for wind-waves and one wave-length for mechani- 
cally generated waves. Film drift velocity over wind-generated 
waves is a function of wind velocity and wave steepness. However, 
the ratio of drift velocity to shear velocity of the air boundary layer 
correlates uniquely with wave steepness and becomes independent of 
wave steepness for sufficiently large wave steepness. For mechani- 
cally generated waves, film drift velocity is substantially greater than 
the surface particle drift of the Stokes waves. In comparison of the 
drift velocities in a wave field characterized by wave steepness, the 
effect of wind on drift velocity of surface films predominates in 
general over that due to waves. Experiments of oil films under the 
action of wind-generated waves were also carried out in the wind- 
wave channel. Drift velocities of oil slicks are initially influenced by 
the size of oil volume due to the asymmetrical spreading in the 
direction of winds; however, they approach the values of film drift 
velocities as the fetch increases downwind. 


2476 (PB—277487) Computer techniques for identifying oil 
spills. Completion report Jul 75—Sep 77. Chien, Y.T. (Connecticut 
Univ., Storrs (USA). Inst. of Water Resources). Oct 1977. Contract 
DI-14-31-0001-6007. 21p. NTIS PC A02/MF AOl1. 

The use of pattern recognition methods as applied to oil spill 
identification problems has been investigated. Two computer-based 
systems that are potentially useful for assisting the human user in the 
identification process have been developed. The first is an interactive 
system which is suitable for manipulating discrete waveforms (such 
as infrared or flourescent spectra) with the aid of a graphical display. 
The other system is a general two-dimensional pictorial information 
processor, potentially useful for identifying oil images such as those 
produced by thin-layer chromatography. A probability model for 
matching suspects with spills has also been developed. This model 
uses information contained in chemical spectra obtained from sus- 
pects and spill samples. It also considers the possibility that the true 
spiller escaped without being sampled. 


2477 Final environmental impact statement. Volume I. Proposed 
1978 OCS oil and gas lease sale, offshore western and central Gulf of 
Mexico. New Orleans; Bureau of Land Management (1978). vp. 

One hundred and forty-eight tracts comprising 288,705 hect- 
ares (713,388.87 (estimated) acres) are proposed for leasing action. 
The tracts are located offshore Texas, Louisiana, Mississippi, and 
Alabama in water depths ranging from 5 to 160 m and a distance 
from shore from 6.5 to 185 km. If implemented, this sale is tentative- 
ly scheduled to be held in December 1978. All tracts offered pose 
some degree of pollution risk to the environment. The risk potential 
is related to adverse effects on the environment and other resource 
uses which may result from accidental or chronic oil spillage. Each 
tract offered has been subjected to a matrix analysis technique in 
order to evaluate significant environmental impacts should leasing 
and subsequent oil and gas exploration and production take place. 
Alternatives to the proposed action are considered. 


2478 Some dynamics of spilled oil in a fractured ice field in 
Buzzards Bay, Massachusetts. Welsh, J.P.; Lissauer, I.M.; Hufford, 
G.L.; Ellis, T.S.; Thompson, B.D.; Farmer, L.D.; Hiltabrand, R.R. 
(Coast Guard Research and Development Center, Groton, CT). 
Ocean Eng.; 4: No. 4-5, 197-203(Dec 1977). 

A spill of No. 2 fuel oil occurred 28 January 1977 in a 
dynamic ice field in Buzzards Bay, Massachusetts. An oil budget 
study revealed that within four days after the spill occurred, ap- 
proximately 60% of the oil was incorporated into the fractured ice 
zones and onto the ice surface. The movement of the oil (initially 
spilled under the ice) into the fracture zones appears to be the result 
of water current below the ice and buoyancy spreading mechanisms. 
Areas of fracture zones and leads provided a surface outlet for the 
less dense oil as it moved under the ice. When the leads closed, the 
oil was trapped into pools on top of the ice at the floe edges. The 
further spread of the oil onto the surface of the ice floes appears to 
have been caused by the wind. 


2479 Infrared analysis techniques for oil identification. Grizzle, 
P.L.; Coleman, H.J. (Bartlesville Energy Research Center, OK). 
Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 878-902(Aug 
1977). (CONF-770301—P3). 
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From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Some problems inherent in the infrared spectroscopic identifi- 
cation of oil in oil spills are investigated. These include a detailed 
statistical evaluation of frequencies important both to the fingerprint- 
ing of unweathered and weathered crude oil samples. The magnitude 
of the variations in absorbance bands between crude oils and corre- 
mage weathered samples is investigated. Problems inherent to 

¢ comparative analysis of a weathered crude oils sample to both a 
group artificially weathered and unweathered suspect oils are also 
explored 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 2449, 3714, 3725, 3728, 3730, 4444 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 3729 


2480 Method for transportation of viscous hydrocarbons by 
pipeline. Kalfoglou, G.; Flournoy, K.H. (to Texaco Inc.). US Patent 
4,099,537. 11 Jul 1978. Filed date 8 Mar 1976. 6p. 

A method of transporting viscous hydrocarbons involves 
introducing into a pipeline or well-bore with the viscous hydrocar- 
bons a solution containing an oxyalkylated anionic surfactant such as 
sodium nony] phenol polyoxyethylene sulfonate or a mixture of such 
surfactants and, optionally, with an alkalinity agent thereby forming 
a low-viscosity, salt-tolerant oil-in-water emulsion. 


2481 Magnetic quality control of ring joints of main oil and gas 
pipelines. Gagen, Yu.G. (Ivano-Frankovskii Inst of Pet and Gaz, 
USSR). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 71-77(1978). (In 
Russian). 

Problems of magnetic control of thermal and mechanical 
effect of arcs on the principal metal, on the formation and crystalli- 
zation of the welding bath, geometry and structure of joints of main 
oil and gas pipelines are considered. The mechanism of magnetic 
control is described. Recommendations for its practical application 
are given. 15 refs. 


2482 Analysis of informational conditions of operation of the 
dispatcher of a main pipeline. Mamedov, N.A. (Az SSR Inst of Pet 
and Chem im. M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; 
No. 1, 79-82(1978). (In Russian). 

A dispatcher’s information load, varying in time, is compared 
with his throughput capacity. This comparison takes account of the 
variability of characteristics of a human operator subjected to differ- 
ent emotional stresses. Critical moments in a dispatcher’s work are 
discussed. 11 refs. 


PROPERTIES 
REFER ALSO TO CITATION(S) 2458, 4067 


2483 Chemistry of hydrodesulfurization of sulfur heterocyclic 
compounds, Singhai, G.H.; Espino, R.L. (Exxon Res and Enc Co, 
Linden, NJ). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 1, 36- 
45(Feb 1978). 

Studies on the hydrodesulfurization of sulfur heterocyclics 
over a sulfided Co-Mo y-AlOs show that the reaction rates and 
pathways are strongly dependent on the steric and electronic envi- 
ronments of the sulfur compounds. Thus, in the case of thianthrene 
and its tetramethyl derivative which have molecular dimensions 
similar to DBT but have the electron density localized on the sulfur 
atoms, direct desulfurization via sulfur coordination with the active 
sites of the catalyst seems to occur. The product consists of only 
aromatic molecules such as benzene and xylene respectively, and 
none of their hydrogenated derivatives, cyclohexane and 1,4-dimeth- 
ylcyclohexane. It can also be concluded that aromatic or alkylaro- 
matic compounds, once formed, are not further hydrogenated over 
this catalyst and under the reaction conditions. 28 refs. 


2484 Correlation of petroleum properties. Krizmanic, K. Nafta 
(Zagreb); 29: No. 2, 68-79(Feb 1978). (In Serbo-Croatian). 

Spatial distribution of physical properties of the crude oils 
from Yugoslavia’s Ivanic Grad Fields belonging to the Pannonian 
Basin Formation was established, based on the data obtained by a 
PVT analysis from 21 samples taken from different oil fields. In the 
area under study, the correlation was found to exist between the 
physical properties of crude oils and the formation depth, that is, the 
strata temperature. This important finding can be used to help solve 
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the problems which crop out during the development and planning 
stages of primary and secondary oil recovery. 21 refs. 


2485 Associated gases of Belorussian oil fields. Dubov, A.I. 
Geol. Nefti Gaza; No. 2, 72-75(Feb 1977). (In elie 

A detailed description is given of gases from the industrial oil 
fields of Belorussia. The correlation of branched and normal alkane 
structures in the gas and the benzene oil fractions was shown to be 
identical and depends on the deposition conditions, particularly 
temperature. The problem of carboniferous matter migration is re- 
viewed on the basis of geochemical criteria. 4 tables, 1 figure, 3 
references. 


2486 Mechanism of oil oxidation in piston engines. 
Nepogod’ev, A.V. Khim. Tekhnol. Topliv Masel; No. 4, 34-38(1977). 
(In Russian). 

Experimentation and computation demonstrated that oil oxi- 
dation characteristics in internal combustion piston engines are asso- 
ciated with the heating of the lubricative film on the cylinder case up 
to 300 to 350°C. The thermal cracking of hydrocarbons plays an 
essential role in oxidation. The composition of the active oil in the 
engine and the effect of its consumption on oxidation intensity was 
determined on the basis of the suggested mechanism. 2 tables, 1 
illustration, 13 references. 


2487 Split phase sampling of high vapour pressure spiked crude 
oils. Dixon, L.A. pp 4p, Paper 4 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

A method of sampling and assessment of North Sea petro- 
leum arriving on shore by pipeline is described. Trials were carried 
out using a prototype sampling system on North Sea crude oil spiked 
with ethane, propane, and butane to a suitable vapor pressure. The 
spiked crude was compressed to 300 psi to represent the pipeline 
fluid and fed to the previously evacuated receiver system via an 
automatic sampler, the flashed oil and gas phases being collected 
over an 8-hour period. The analyzed phase compositions were 
recombined in the determined phase ratios to generate spiked crude 
feed composition. This composition was also determined from analy- 
sis of the base crude and known weights of light hydrocarbons.It is 
concluded that the method is a reliable, straightforward and accurate 
means of sampling high vapor pressure crude oils. It is applicable to 
any system, particularly offshore, requiring evaluation of high vapor 
pressure hydrocarbon streams. Some difficulties have been encoun- 
tered in analyzing the crude oil samples but it is expected that these 
will be soon resolved by further development work which is being 
carried out at present. Other aspects of this technique relating to 
platform operations such as the means of obtaining representative 
water contents of the input crudes are also being examined. 


COMBUSTION 
REFER ALSO TO CITATION(S) 2347, 3053, 4060, 4063 


2488 (N—78-16908) Adelphi-Goddard emulsified fuel project. 
(Adelphi Univ., Garden City, NY (USA). Center for Energy Stud- 
ies). 7 Oct 1977. Contract NAS5-23688. 84p. (NASA-CR—156683). 
NTIS PC A05/MF AO1. 

Thermal efficiency and particle emissions were studied using 
water/oil emulsions. These studies were done using number 2 and 
number 6 fuel oil. The number 6 oil had a sulfur content greater than 
one percent and experiments were conducted to remove the sulfur 
dioxide from the stack gases. Test findings include: (1) emulsion 
effected a reduction in soot at a low excess air levels; (2) a steam 
atomizing system will produce a water/oil emulsion. The fuel in the 
study was emulsified in the steam atomization process, hence, pre- 
emulsification did not yield a dramatic reduction in soot or an 
increase in thermal efficiency. 


2489 Impurities present in residual fuel oils used in thermal and 
thermoelectric power plants and their effects on combustion. Sarno, 
V.; Papale, M. (Ente Naz per l’Energ Elettr, Napoli, Italy). Termo- 
tecnica (Milan); 32: No. 2, 113-116(Feb 1978). (In Italian). 

The nature of the impurities is discussed together with its 
dependence on the origin of the crude oil. The processes of transfor- 
=" of these impurities during combustion are also studied. 10 
refs 


2490 Theoretical evaluation of the effect of some operating 
mode factors on formation of nitrogen oxides during residual oil 
combustion. Tager, S.A.; Kalmaru, A.M. (Sci Res Energ Inst, 
USSR). Teploenergetika (Moscow); No. 1, 40-45(Jan 1978). (In Rus- 
sian). 

A simplified model of the fuel spray and of diffusion combus- 
tion of a fuel droplet is adopted and some factors affecting NO/sub 
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chi/ formation are considered. It is concluded that NO/sub chi/ 
formation takes place in the burning drop of fuel and is completed 
after the burnout of the drop. Theoretical relations are obtained 
regarding the d dence of NO/sub chi/ content on air tempera- 
ture and extent of recirculation of flue gases. These relations are in a 
satisfactory agreement with experimental data. 15 refs. 


2491 Effect of antioxidant phenol type additives on the oper- 
ational properties of hydro-purified jet fuels. Lykov, O.P.; Vishnya- 
kova, T.P.; Krylov, I.F.; Seregin, E.P.; Prokudin, V.N.; ; Skovorodin, 
G.B.; Zalishchevskii, GD. Khim. Tekhnol. Topliv Masel; No. 4, 24- 
27(1977). (In Russian). 

Test results are given on the effect of antioxidant phenol type 
additives, at concentrations of 0.003—0.01 oil mills % on the oper- 
ational properties of hydro-purified jet fuels. The phenol type antiox- 
idants used in the tested concentrations did not worsen the oper- 
ational properties of the hydro-purified jet fuels T-6, T-7 and RT but 
significantly improved their antioxidant properties. 7 tables, 6 refer- 
ences. 


NATURAL GAS 


REFER ALSO TO CITATION(S) 2371, 2372 


2492 (DOE/FERC—0013) Gas supplies of interstate natural 
gas pipeline companies, 1976. (Federal Energy Regulatory Commis- 
sion, Washington, DC (USA). Office of Pipeline and Producer 
Regulation). Jul 1978. 126p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A statistical summary of the year-end 1976 total reserves is 
presented along with deliverability of the interstate pipeline compa- 
nies and pertinent comparisons with information developed from 
annual reports filed over the preceding 13 years. Total dedicated 
domestic gas reserves owned and controlled by interstate pipeline 
companies declined in 1976 by 8.5 trillion cubic feet, or 8.0 percent, 
from 106.8 trillion cubic feet at the beginning of the year to 98.3 
trillion cubic feet at the end of the year. A five-year tabulation shows 
that domestic interstate gas reserves have declined from 161.3 tril- 
lion cubic feet at the beginning of the year 1972 to 98.3 trillion cubic 
feet at the end of 1976, a decline of 63.0 trillion cubic feet, or 39.0 
percent. The pipelines continue to show a declining annual delivera- 
bility from their year-end dedicated reserves. This is expected be- 
cause of the decline since 1967 in the volume of reserves dedicated 
to the interstate pipeline companies. Compared with deliverability 
estimates made from their 1975 year-end reserves, the current deli- 
verability estimates based on 1976 year-end reserves are approxi- 
mately 5 percent less in volume than the 1975 year-end estimates for 
the respective accumulated deliveries during the five-year periods 
following the year-end estimates. 


2493 (NP—23384) British Gas: published papers. (British Gas 
Corp., Newcastle upon Tyne. Engineering Research Station). Apr 
1978. 34p. Dep. NTIS (US ‘Gales Only), PC A03/MF AOl1. 

A lon oo of papers compiled by British Gas Corpora- 
tion is presented. The list includes all papers published by Engineer- 
ing Research Station (ERS) staff and is divided into the four major 
areas of work, with the addition of a section on general aspects and a 
list of fringe papers. Within each section the papers are arranged 
chronologically and then alphabetically by author. 


RESERVES 
REFER ALSO TO CITATION(S) 2258, 3733 


2494 Vast potential held by four ‘unconventional’ gas sources. 
Kuuskraa, V.A.; Brashear, J.P.; Doscher, T.M.; Elkins, L.E. (Lewin 
and Assoc Inc, Washington, DC). Oil Gas J.; 76: No. 24, 47-54(12 
Jun 1978). 

A study of unconventional sources of natural gas shows that 
advanced technology and a $3/Mcf gas price could stimulate U.S. 
production from these sources and potentially double the amount of 
currently proved natural gas reserves. As much as 220 trillion cu ft 
of additional gas is projected. These unconventional sources include 
tight gas basins, Devonian shale, methane from coal seams, and 
methane from geopressured aquifers. 4 refs. 


GEOLOGY AND EXPLORATION 


REFER ALSO TO CITATION(S) 2373, 2374, 2375, 2382, 2385, 
2386, 2387, 2389, 2390, 2391, 2393, 2396, 2413, 4260 
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2495 Effect of hydrate formation on the informativity of oil and 
gas content indices. Yakutseni, V.P.; Barkan, E.S. Geol. Nefti Gaza; 
No. 2, 29-32(Feb 1977). (In Russian). 

Attention is focused on reducing the informativity of data on 
the gas factor and gas aureoles as signs of oil and gas content in low 
temperature zones. A conclusion is drawn on the distortion of the 
reliability of STY/CH, and iC,Hio/n-C,Hhio indicators on the basis 
of computing gas composition —— resulting from hydrate for- 
mation. The influence of hydrate formation processes should be 
considered in the use of any data on gases (both dissolved and free) 
as criteria for oil and gas exploration in the northern and eastern 
regions of the USSR. 


2496 Effectiveness of using a complex thermai survey in regions 
of Orenburg Oblast. Rovnin, L.I.; Suetnov, V.V.; Gairbekov, Kh.A. 
Geol. Nefti Gaza; No. 2, 38-42(Feb 1977). (In Russian). 

Descriptions are given of experimental methodical thermal 
survey operations completed in the Orenburg gas field and the 
Koshin and Tashlin survey sites. The research results demonstrate 
the rationality of their use in Orenburg Oblast. Operations in two 
stages are proposed: the first stage--a shallow depth version of 
geothermal surveying with a tight network of observation boreholes, 
and the second stage--a method of thermal flow variations (for a 
detailed and more precise description of identified anomalies). 2 
illustrations, 8 references. 


2497 Prirodnye gazy osadochnoi tolshchi. (Natural gas in sedi- 
mentary strata). Yakutseni, V.P. Leningrad; Nedra (1976). 344p. 

The physico-chemical egos of gas components and their 
mixtures are discussed in this book. Gas sources in sedimentary strata 
are examined and information about their geochemistry is cited. 
Conditions for the formation and presence of gas deposits under 
natural thermodynamic interior surroundings are evaluated, and the 
general geological and geochemical characteristics of gas field loca- 
tion are described. Considerable attention is given to methodical 
problems in studying natural gas and the practical application of data 
on gas geochemistry in gas and petroleum geology. 53 tables, 52 
illustrations, 14 appendices, 422 references. 


DRILLING, PRODUCTION, AND PROCESSING 


REFER ALSO TO CITATION(S) 2321, 2426, 2436, 2437, 2438, 
2439, 2440, 2441, 2442, 2443, 2444, 2445, 2446, 2447, 3001, 4152, 
4153, 4154, 4155, 4156, 4157, 4159, 4160, 4161, 4162, 4163 


2498 (DOE/FERC—0010) National Gas Survey report to the 
Federal Energy Regulatory Commission by the Supply-Technical Advi- 
sory Task Force on nonconventional natural gas resources. (Energy 
Policy Office, Washington, DC (USA)). Jun 1978. 116p. Dep. NTIS, 
PC A06/MF AOl. 

An analysis is presented of the future energy situation in the 
U.S. with emphasis on the natural gas industry. The analysis results 
are presented in chapters on historical research efforts, industry 
criteria for commercialization of coal bed gas, technology for recov- 
ering methane from coal beds, identification of problems, legal 
concerns, and environmental considerations. (JRD) 


2499 North Sea gas treatment plants at the Ekofisk Center and 
in Emden. Lauer, K.H. (Tech Werke der Stadt Stuttgart, Ger). Gas- 
Wasserfach, Gas-Erdgas; 119: No. 5, 204-207(May 1978). (In 
German). 

A survey is made of the natural gas treatment plants on the 
platforms of the Ekofisk field in the North Sea and of the fine 
purification plant at Emden. The separation of the oil-gas mixture 
being transported and the drying of the gas are carried out for the 
most part on the platforms, so that the gas can be sent through the 
430 km long underwater transport pipeline. At the treatment plants 
in Emden the gas is subjected to desulfurization in molecular sieve 
absorbers and to a fine drying and hydrocarbon due point adjust- 
ment. 


2500 Blow-out prevention. Pt. 1. Sonnenschmidt, H. Bergbau; 
29: No. 1, 2-12(Jan 1978). (In German). 

In this part of the report basic knowledge of processes in the 
borehole is presented, on account of which preventive and protec- 
tive measures for kick and blow-out in connection with drilling for 

petroleum and natural gas can be taken. The main interrelations and 
causes of kick and blow-out are discussed. In particular dealt with 
are deposit pressure, formations with anomal pressures, and kick and 
blow-out detection. 


2501 North Sea - Europe's petroleum and gas province. Heinz, 
B. Bergbau; 29: No. 1, 17-22(Jan 1978). (In German). 

A brief historical survey of exploration efforts in the North 
Sea and an account of petroleum and natural gas reserves in that area 
is followed by a description of the different constructional designs of 
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stationary production platforms in operation in the North Sea, and of 
the problems connected with pipelaying. For depth of almost up to 
200 mtr., offshore technology can be considered as fully developed. 


2502 per cage tests for the extraction of a bi-phase gas 
condensate mixture with water. Gurevich, G.R. Neft. Khoz.; No. 6, 
49-52(1977). (In Russian). 

Results are given for experiments conducted on a parabolic 
model of a bed in the presence and absence of bound water. A 
mechanism is identified for the recovery of a bi-phase gas condensate 
mixture with water and a determination is made of the effect that the 
bound water has on the quantity of recovered condensate in the 
recovery process. 


2503 Operation of low-temperature condensation and separation 
equipment. Mil’shtein, L.M.; Selishcheva, S.A.; Chepkasov, V.M.; 
Boiko, S.I. Neft. Khoz.; No. 6, 54-56(1977). (In Russian). 

Results are given for experiments on low-temperature con- 
densation and separation machines at the Voznesensk and Perm State 
Bearing Plants, for studying and determining certain operational 
factors of that equipment. Recommendations are given for improv- 
ing the operation of the equipment and the separators. 


2504 Shell/Esso's experience with acidisations in the Leman 
Field. Pearson, R.M. (Shell U.K. Exploration and Production, Aber- 
edeen, Scotland). pp 5p, Paper 21 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The development and results of clean-up acidizations in the 
Leman Gas Field in the Southern North Sea are reviewed. Leman is 
a large, dry gas field producing from the massive Permain sand- 
stones, the Rotliegendes, which are found between the Carbonifer- 
ous coal measures and the Zechstein evaporites. Although this low 
permeability quartzitic sandstone would normally be considered to 
be a classic fracturing candidate, acidization has been found to be the 
most effective stimulation method. Rather surprisingly, weak (71/2 
percent) hydrochloric acid has been found to be just as effective as 
Mud Acid in terms of improvements in productivity. Shell/Esso 
have carried out 28 acidizations on producing wells and 10 limited 
entry acid jobs on new completions. The resulting increases in 
potential varied from zero to 234 percent, with an average of 40 
percent being attained on the older wells, while on the new comple- 
tions about 70 percent was obtained. Discussions are included on the 
selection of stimulation candidates; the treatment designs; and the 
effects on the reservoir rock, inflow profile, and interpreted reser- 
voir parameters. As the wells are extensively perforated (up to 1,800 
holes) over a thick reservoir section (up to 700 ft) of highly inhomo- 
geneous rock, diversion was a major problem. A number of tech- 
niques are reviewed and experiments with several novel methods are 
reported. Atomized acidizations were also tried and appear to be 
attractive under suitable field conditions. Some of the problems that 
were experienced are briefly discussed and recommendations are 
included for production engineers embarking on a major stimulation 
campaign. 


PRODUCTS AND BY-PRODUCTS 


2505 Nomographic method of determination of the output of 
ethane, propane, and butanes when separating gas condensate systems. 
Ramazanova, E.E.; Alieva, M.L. (Az SSR Inst of Pet and Chem im. 
M. Azizbekov). Izv. Vyssh. Uchebn. Zaved., Neft Gaz; No. 1, 39- 
41(1978). (In Russian). 

Nomograms are proposed for determination of the yield of 
ethane, propane, and butanes from the liquid phase of a system 
depending on their concentration in the initial system and separation 
conditions. Three nomograms are presented and their use is illustrat- 
ed by examples. 


2506 Improving fuel combustion in gas turbine engines with 
additives. Mayko, L.P.; Seregin, E.P.; Lerner, M.O.; Aleksandrova, 
L.A.; Petrov, V.I.; Bugai, V.T. Khim. Tekhnol. Topliv Masel; No. 4, 
22-24(1977). (In Russian). 

Comparative results are given for testing the smoke produc- 
tion of combustion products, scale formation, the amount of gas 
corrosion and ash deposits in a laboratory gas turbine engine operat- 
ing with fuel containing the additives IKhP-760 and TTsM. The 
optimal concentrations of those additives in the fuel were estab- 
lished. The additive TsTM was shown to be superior to the IKhP- 
760 additive in improving the combustion of fuel in gas turbine 
engines. 3 tables, 3 illustrations, 8 references. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 2255, 2460, 2461, 4158 


NATURAL GAS 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 2465 


2507 (AED-Conf—77-257-001) Natural gas, its present and 
future importance in Western Europe. Liesen, K. (Ruhrgas A.G., 
Essen (Germany, F.R.)). 1977. 29p. (In German). (CONF-770879— 
1). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From 5. international conference on liquefied natural gas; 
Dusseldorf, F.R. Germany (29 Aug 1977) 

The necessity to overcome the phase of general disarray 
which has been existing in the power industry since the oil crisis is 
indicated along with the necessity to recreate clear political bases on 
which the power industry can expand on a long-term basis. The 
thesis is evolved that in Western Europe the natural gas supply at 
present and during the coming years leaves less questions to answer 
than other energies, and therefore the gas industry is able to make an 
important contribution to the necessary stabilization of the future 
energy supplies. The thesis is also justified by the facts that at the 
present time an integrated and efficient system of natural gas trans- 
portation and distribution already exists in Western Europe, that the 
gas industry of Western Europe has secured the supply by natural 
gas of its own production supplemented by imports until 1980 with a 
share of 18% in the primary energy consumption. For the import to 
Western Europe, reserves of natural gas exist which can stabilize the 
gas industry far beyond the year 2000. The technical methods for 
long-distance transportation of natural gas are available. The condi- 
tions under which natural gas can be delivered in the desired 
proportions are to be regarded optimistically. The natural gas indus- 
try will be further developed so that other gaseous energies, espe- 
cially SNG, can also be put on the market. 


2508 Achievements and tasks of the German gas industry. 
Brecht, C. (Ruhrgas A.G., Essen (Germany, F.R.)). Gas- Wasserfach, 
Gas-Erdgas; 119: No. 1, 1- 3(Jan 1978). (In German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

Recently the German gas industry has continued to push a 
technical development ranging from the transport of natural gas to 
its use. Thus remote deposits can be made available for the gas 
supply of the These endeavours were also to be seen on the Sth 
International LNG Congress in Duesseldorf organized by the 
German gas industry this year. The gas industry also deals with the 
further development of methods for generating coal gas. On the 
other hand, technical solutions which may result in energy conserva- 
tion are in the foreground of consumer guidance. The gas heat 
pump, the dane stic heat centre and the combined heat and powers 
generation are examples of such a development. In this connection, 
however, it will be important that authorities give just objectives, 
detailed by means of relations or guidelines given by technical, 
scientific organizations. 


2509 Selective marketing for the gas industry. Goldammer, D. 
(Thyssengas G.m.b.H., Duisburg (Germany, F.R.)). Gas- Wasserfach, 
Gas-Erdgas; 119: No. 2, 91-94(Feb 1978). (In German). 

Selective marketing is distinguished in two respects form 
previous marketing in the gas industry, which was known as expan- 
sive marketing hitherto, i.e. in the form of a greater differentiation of 
the target groups on the one hand, and by a more suitable choice of 
marketing material on the other hand. The changes in the energy 
market are shown, and it is made clear how the marketing aims and 
means can be matched to this. Possibilities of sales in the future will 
require new targets and strategies. The weighting of costs between 
general means and personnel costs will change in favour of the 
latter. The greater differential knowledge of the market due to 
suitable increase of data should make the new selective marketing 
more efficient than before. 


2510 Customer service, communications, and structure. McCon- 
non, J.B. (Br Gas Corp, Scott Reg, Edinburgh, Scotl). XX. Gas Eng. 
Manage.; 18: No. 2, 36-50(Feb 1978). 

The author first attempts to give a more precise definition of 
the terminology used in the title of this article, and then examines the 
contrasts between British Gas Customer Service activities and those 
of the organizations visited in West Germany, Italy, Spain, and 
France. In the light of these comparisons, a framework is suggested 
for considering communications in the gas industry's customer serv- 
ice. 6 refs. 


2511 Trends in the West German gas supply industry. Duewel, 
G. (Hamburger Gaswerke G.m.b.H. (Germany, F.R.)). Gas Waerme 
Int.; 27: No. 1, 9-13(Jan 1978). (In German). 

The gas supply industry is an integral part of the West 
German energy supply industry which in turn is embedded in the 
European and world energy market. West Germany obtains 55% of 
her energy supplies through imports. Political and economic factors 
exert increasing influece on economic growth and the increasing 
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demand for energy. West Germany will become increasingly de- 
pendent on energy imports so that absolute reliability in the supply 
of energy cannot be expected in West Germany. Reliable supplies 
can best be assured by purposeful integration of the national energy 
supply industry in the international energy markets. Imports of 
natural gas are mainly supplied through pipelines which also convey 
such gas to other western European countries. Capital expenditure 
by the producer countries for transporting natural gas from the 
source to the German border, the construction of compressor sta- 
tions and other facilities results in strong ties between the contract- 
ing parties so that all concerned are equally interested in fulfilling 
they obligations under the supply contracts satisfactorily. This means 
that diversification in the import of natural gas increases reliability. 
The contractual terms and conditions for the import of natural gas 
impose a considerable burden on the suppliers of grid gas and the gas 
supply utilities. Purchase and selling prices are tied to the fuel oil 
prices in an amount of up to 90%. Guaranteed minimum purchases 
and high utilization factors are major conditions stipulated in such 
contracts. 


2512 Natural gas, its actual and future importance for Western 
Europe. Liesen, K. (Ruhrgas A.G., Essen (Germany, F.R.)). Erdoel- 
Erdgas Z.; 93: No. 12, 412-416(Dec 1977). (In German). 
From 5. international congress and exhibition on liquefied 
natural gas; Duesseldorf, Germany, F.R. (29 Aug - 1 Sep 1977). 
The increasing importance of natural gas and its long-term 
contribution to the energy supply of Western Europe are reported 
on. In connection with the necessary large investments of the natural 
gas industry, the interests of producers, who are interested in ex- 
rts, transit countries, and the consumer countries in Western 
urope are mentioned. 


2513 Natural gas production increases. Great increases between 
Weser and Ems and in Hanover. Erdoelinfi ionsdienst ; 31: No. 5, 
5-6(Jul 1977). (In German). 

Numerical information on quantitive exend of German natu- 
ral gas production in the first half of 1976 and 1977. The West 
German natural gas production rose considerably in the first half of 
1977 to match the increasing demand in the private and commercial 
sector. However, the upthrust dropped off towards the middle of the 
year (1977). According to the investigations of the Wirtschaftsver- 
band Erdoel- und Erdgasgewinnung, 9,843.6 million standard cubic 
meters of natural gas were produced in West Germany in the first 6 
months of this year, i.e. 628.9 million cubic meters or 6.8% more 
than in the comparable period of 1976. However, the production of 
natural oil gas was reduced by 20.6% to 183.4 million cubic meters. 


2514 Development of the oil and gas resources of the United 
Kingdom. London; Her Majesty's Stationery Office (1977). 50p. £ 
2.25. 

This fact sheet describes progress in the development of 
natural gas from the UK sector of the Continental Shelf. Some of the 
areas covered include: reserves and supplies; production, distribu- 
tion, and storage; benefits to the balance of payments; Government 
gs gas gathering systems; flaring; licensing; and depletion 
policy. 





ENVIRONMENTAL EFFECTS 
REFER ALSO TO CITATION(S) 2470, 2471, 2472, 2473, 2474, 3732 


2515 (FERC/EIS—0004/1) Final environmental impact state- 
ment. Northern Natural Gas Company. DOCKET No. RP76-52. (Fed- 
eral Energy Regulatory Commission, Washington, DC (USA). 
Office of Pipeline and Producer Regulation). Jun 1978. 455p. Feder- 
al Energy Regulatory Commission, Washington, DC. 

An environmental impact statement is presented in which the 
environmental impact on Northern's customers of the use of the 
proposed curtailment plan to allocate supplies of gas between 1978 
and 1987 is analyzed. Environmental impacts arising from curtail- 
ment under the umbrella of the issue of growth of high priority load 
are assessed. Computerized techniques are used in quantitatively 
addressing the demand for alternate fuels resulting from curtailment 
and increased air pollution resulting from combustion of alternate 
fuels. An extensive qualitative analysis is provided concerning socio- 
economic impacts and concerning points in the National Environ- 
mental Policy Act of 1969. Substantiated conclusions are included 
on alternate fuel usage, emissions and air quality, and Northern 
Illinois Gas as a distributor. (JRD) 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 2398, 2401, 2406, 2443, 2444, 
2504, 4897 


ERA VOL. 4, NO. 2 


2516 (LA—7383-PR) Stimulation and characterization of east- 
ern gas shales. Progress report, October—December 1977. Schott, 
G.L. (comp.). (Los Alamos Scientific Lab., NM (USA)). Aug 1978. 
Contract W-405-ENG-36. 22p. Dep. NTIS, PC A02/MF AOl1. 

Progress is reported in investigations of the application of 
metal-lined shaped charges to the chemical explosive stimulation of 
natural gas wells in Devonian shales. Hydrodynamic computations 
are presented and interpreted to select an original shaped charge 
design having a simple explosive shape and tapered thickness of the 
concave uranium shell. Design criteria address velocity and stability 
of the jet and jet formation at minimum standoff. Results are 
presented of two full-scale penetration experiments into magnetite 
grout assemblies by the jets produced from uranium liners in a 
hemispherically shaped charge. These and earlier results determine 
3.0 mm (0.022 charge diameters) to be optimum liner thickness for 
penetrating a brittle, polygranular target. 


2517 (NVO—0681-1) Determination of the optimum massive 
hydraulic fracturing design for the stimulation of the Wasatch and 
Mesaverde formations. Annual report. Merrill, R.G. (Gas Producing 
Enterprises, Inc., Denver, CO (USA)). Jul 1977. Contract EY-76-C- 
08-0681. 54p. Dep. NTIS, PC A04/MF AO1. 

The MHF project in the Natural Buttes Unit, Bitter Creek 
Field, Utah has progressed through the first four phases of the 
scheduled program. Gas flow rates range from +100 MCFD to 
1.5+ MMCFD from the low permeability Mesa Verde-Wasatch 
formations after MHF treatments. MHF jobs have varied in size and 
in design of fluids and proppants. Thus far the results from the 
experiments are very encouraging. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 3725 


TRANSPORT, PIPELINES, AND HANDLING 
REFER ALSO TO CITATION(S) 2481 


2518 New state variable quantity converter to register the real 
behaviour of measuring gases. Matusczyk, G. (Aerzener Maschinenfa- 
brik G.m.b.H., Aerzen (Germany, F.R.)). Gas- Wasserfach, Gas- 
Erdgas; 119: No. 2, 57-60(Feb 1978). (In German). 

A new state variable quantity converter is described. This 
converter converts the gas volume determined by a gas counter in 
operational state accounting for the influencing parameters air pres- 
sure, excess pressure, temparature, moisture, and compressibility. 
The construction shown enables one in a simple manner to consider 
the K number and to detect a deviation of the true K number from 
the theoretical one. 


2519 Latest findings in the development of turbine wheel-type 
gas meters. Schmittner, D. (Elster A.G., Mainz-Kaste] (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 2, 51-56(Feb 1978). (In 
German). 

A turbine wheel-type gas meter should have a pressure loss as 
low as possible. At the same time a large driving moment for 
additional measuring instruments is desirable. The error curve 
should only make use of part of the legal calibration error limits. The 
instrument will have a control device for self-monitoring. The 
effects of overload operation are shown. The error curves of a 
turbine wheel-type gas meter, measured with air and natural gas for 
differenct pressure steps (8 to 52 bar), are described for a pilot plant. 
Possibilities are indicated to exclude deviation of the high-pressure 
error curve from the air error curve. 


2520 Novel electronic developments in the field of gas metering. 
Schlager, M. (Rombach (J.B.), Karlsruhe (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 119: No. 2, 61-63(Feb 1978). (In German). 

A number of new electronic developments on peripheral 
equipment for gas metering are reported. Speed monitoring of 
turbine wheel and rotary piston meters may now be achieved by 
means of relatively more simple and also cheaper instruments than 
have been used until now. Another instrument allows summation of 
the pulses for remote control emitted by different measuring points 
in gas transfer stations. The valence of the input pulses and the total 
pulse may be selectively set and thereby be adapted to almost every 
case of application. In order to determine the maximum reference 
quantity per day or hour, a maximum recording instrument has been 
developed which on demand may also be equipped with a maximum 
controller. As a fourth type of equipment, an optimizing computer is 
presented making possible the utilization of the amount supplied per 
hour fixed by contract. 
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2521 Pressure test procedures based on DVGW recommendation 
G 469 for gas supply lines and equipment. Dette, G. (Ruhrgas A.G., 
Essen (Germany, F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 1, 
21-24(Jan 1978). (In German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

Specifications were formerly, to be found in various technical 
regulations. These individual specifications were collected and clas- 
sified. An alphanumeric classification based on the criteria test agent, 
(water, air fuel gas) and test method (visual check method, pressure 
measuring method, pressure difference measuring method, pressure/ 
volume measuring method) resulted in the total of nine pressure test 
procedures. In this specific regualtions of the DVGW established for 
the installation of gas supply lines and equipment reference is to be 
made to the procedures described in the recommendation G 469. 
Basically, this has been done. 


2522 Methods of and experience with, the inner sealing of 
interior gas piping, subsequently to changes in the quality or type of 
gas. Driesen, H.E. (Karlsruhe Univ. (TH) (Germany, F.R.). Engler- 
Bunte-Institut). Gas- Wasserfach, Gas-Erdgas; 119: No. 1, 32-37(Jan 
1978). (In German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

Concealed interior gas piping of interior installations may be 
subject to inner sealing based on DVGW recommendation G 624 if 
the leak rate does not exceed 5 1/h. For this purpose swelling agents 
not easily volatilized and hydrous plastic dispersions are used which 
are pressed under pressure into the thread slit of leaky connections, 
swelling the hemp there resp. curing to form an elastic sealing 
compound. In practice positive experience has been gained with 
both methods. On type tests with the sealing agents in accordance 
with DIN 30659 however, all agents failed. Possible causes for this 
failure during lab-examinations are pointed out. 


2523 Construction of pipelines. Materials for the distribution of 
gas in the open country at operational pressures of up to 4 bar (gauge). 
Hering, S. (Westfaelische Ferngas-A.G., Dortmund (Germany, 
F.R.)). Gas- Wasserfach, Gas-Erdgas; 119: No. 1, 13-20(Jan 1978). (In 
German). 

From Discussion meeting of the gas industry; Mainz, Ger- 
many, F.R. (10 - 11 Nov 1977). 

The gas industry has recently faced the task of supplying 
regions with low energy demand, too. Because of the unfavourable 
ratio of pipe length to embed to the amount of gas to sell, projects 
can only be relaized if distribution expenses can be reduced by 
making use of cost-effective piping systems. Of all material suitable 
hard poly ethylene and the composite material polystal are exam- 
ined. Material properties are discussed, which are considered in 
particular to avoid disadvantages when using the new system. Final- 
ly, cost relations are given resulting from the bedding of the piping 
system mentioned, compared with the conventional bedding of steel 
pipes. 


2524 Calculation of pressure and temperature profiles in multi- 
phase pipelines and simple pipeline networks. Gregory, G.A.; Aziz, K. 
(Univ of Calgary, Alberta). J. Can. Pet. Technol; 17: No. 1, 56- 
68(Jan-Mar 1978). 

The structure and related theory for a computer program to 
perform detailed design calculations for pipelines and simple pipeline 
networks are presented and discussed. The sensitivity to calculated 
pressures, temperatures and total liquid holdups to parameters such 
as pipe-to-ground heat transfer coefficient, ground temperature, 
pipeline orientation (horizontal, uphill and downhill) and total flow 
rate are examined and discussed in detail for a typical natural gas- 
condensate system. Some characteristics of several different design 
calculation procedures are noted. 21 refs. 


2525 Experience gained in converting gas supply systems in 
Budapest to natural gas. Szuecs, M. (Hauptstaedtische Gaswerke, 


Budapest, Hung). Energietechnik; 28: No. 
German). 

Before converting a gas pipeline network to natural gas, one 
of the most important tasks is to decide whether the available system 
is suitable for natural gas operation or whether it can be made suitale 
by means of certain network treatment methods. It must be decided 
which of the tension network treatment methods must be employed 
to correspond to the technical possibilities and economic require- 
ments. The methods of treatment developed in Hungary are de- 
scribed. Several methods are applied in Budapest simultaneously. 
The experience gained in the course of this conversion is summed 
up. 


2526 Consideration of dust-induced abrasive wear of rotors 
when designing centrifugal compressor machines. Ris, V.F. (" Nevskii 
Works” im. V.I. Lenin, USSR). Energomashinostroenie; No. 1, 19- 
21(1978). (In Russian). 


1, 31-33(Jan 1978). (In 
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Analytical relations describing the dependence of abrasive 
wear of centrifugal compressor machine rotors due to dust on 
principal parameters of the centrifugal compressor machine and its 
rotor are derived. The effect of the rotor leaving angle on the wear 
of natural gas compressors is theoretically investigated for different 
set output rates, pressure heads, and rates of revolution. 


2527 Use of mathematical and statistical methods in the evalua- 
tion of breakdowns. Altmann, W. (Ingenieurbuero fuer Rationalisier- 
ung der VVB Energieversorg, Ger). Energietechnik; 27: No. 12, 496- 
498(Dec 1977). (In German). 

The effectiveness of preventive measures in the maintenance 
and overhaul of energy installations may be considerably improved 
by using mathematical and statistical methods in the evaluation of 
breakdowns. The method is described. For low-pressure gas pipe- 
lines, recommendations are derived regarding the maintenance and 
overhaul measures relying on the determination of their specific 
breakdown frequency and outage probability. 


2528 Cascaded refrigeration cycles for liquefying low-boiling 
gaseous mixtures. Etzbach, V.; Foerg, W.; Grimm, P. (to Linde AG). 
US Patent 3,970,441. 20 Jul 1976. vp. 

The simplified process developed by West Germany's Linde 
AG for the liquefaction of natural gas involves partially liquefying 
the gaseous fraction obtained during preliminary separation in heat 
exchange with an evaporating multicomponent gas which was par- 
tially liquefied by precooling. Total liquefaction and subcooling is 
conducted in one stage countercurrently with itself. The essential 
advantage of the process resides in the simple manner in which the 
refrigeration, required at least for the partial liquefaction of the 
gaseous mixture obtained during the preliminary separation step, is 
obtained and made available. Because the liquefaction and subcool- 
ing of the multicomponent gas takes place in one stage, it is possible 
to eliminate the usual complicated phase separation of the multicom- 
ponent gas in a separate fractionator, as well as the provision of 
several throttle valves and several heat exchangers. A simple turbo- 
compressor can be used as the cycle compressor without risk. 


2529 Elektrosnabzhenie i elektrooborudovanie magistral’nykh 
gazoprovodovy. (Electric power supply and electrical equipment of gas 
mains). Rabinovich, Z.Ya. Moscow; Nedra (1976). 256p. 

A summary is presented of operational experience in the 
assembly, modernization, use and repair of electrical networks and 
equipment in electric power supply and equipment of gas compres- 
sor stations with automated, electrical, gas turbine and gas motor 
driven compressors which carry natural gas along principal gas 
mains. Safety requirements are listed for electrical devices on the gas 
mains with consideration given to fire and explosion hazards to 
facilities where gas is compressed, purified and dried, as well as to 
electric safety rules for working on gas ducts, on industrial sites and 
directly on a linear gas line. An analysis is made of the technical- 
economic factors of electrically driven compressors and an examina- 
tion is made of future use of electrical drive for the compression and 
transport of gas along principal gas mains. The book is intended for 
engineering-technical personnel in the gas industry who are engaged 
in the operation and repair of electrical equipment and electric 
mechanisms. The book can be used by designers of electrical gas 
main equipment as well as by students studying corresponding 
disciplines. 46 tables, 94 figs. 24 references. 


COMBUSTION 
REFER ALSO TO CITATION(S) 2162 


2530 Formation of nitrogen oxide in the turbulent diffusion 
flame of natural gas. Soroka, B.S.; Gurevich, N.A.; Sigal, I.Ya.; 
Tsvetkov, S.V.; Kutasevich, I.V. (Inst of Gaz, Acad of Sci of the 
Ukr SSR). Teploenergetika (Moscow); No. 1, 45-49(Jan 1978). (In 
Russian). 

The distribution of nitrogen oxide concentrations, tempera- 
ture, and composition of combustion products in a turbulent diffu- 
sion flame is investigated experimentally. It is shown that under low 
air excess conditions ($alpha$=1.02-1.05) in the diffusion flame, the 
yield of nitrogen oxide is less than in the flame of a premixed mixture 
with the same gas and air flowrate. Characteristic length and time 
scales are found for the process of formation of nitrogen oxide in the 
diffusion flame of natural gas. 14 refs. 


STORAGE 


REFER ALSO TO CITATION(S) 4096, 4145 
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2531 (CONF-780457—1) Operating characteristics of LNG 
tanks. Bukacek, R.F. (Institute of Gas Technology, Chicago, 
IL (USA)). 1978. 19p. Inst. of Gas Tech., Chicago, IL. 

From Symposium on storage and transfer of LNG; Bou- 
merdes, Algeria (4 Apr 1978). 

Although liquefied natural gas (LNG) stora, age tanks might 
seem to be the most passive components in the LNG plant or ~ 
this appearance of quiescence arises only because we too easily 
imagine LNG storage to be like the storage of water. The contents 
of an LNG storage tank are in continuous dynamic reaction because 
of heat leak into the tanks, changes in barometric pressure, and the 
circumstances surrounding the addition and withdrawal of LNG. 


2532 Underground storage of natural gas in Belgium. Cajot, P.; 
Perwez, L.; Josse, J. Ann. Mines Belg.; No. 12, 1101- M18(Dec 1977). 
(In French ‘and Flemish with English abstract). 

Belgium’ first underground gas storage facility-now in oper- 
ation at Anderlues-is featured here. Legal aspects surrounding the 
construction of this facility and the new Belgian legislation govern- 
ing the installation of underground gas storage are discussed. The 
installation of the new facility, its operation and safety measures 
taken are detailed. Results obtained so far are encouraging enough to 
make a further attempt to use abandoned mines for underground gas 
storage. 


OIL SHALES AND TAR SANDS 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


2533 Characteristics of natural slopes in the Athabasca oil 
sands. Dusseault, M.B.; Morgenstern, N.R. (Univ of Alberta, Ed- 
monton). Can. Geotech. J.; 15: No. 2, 202-215(May 1978). 

The Athabasca Oil Sands are largely within the McMurray 
Formation, which is a transgressive blanket quartz sand of Lower 
Cretaceous age. Millennia of erosion have resulted in extensive 
exposures of oil sand along river valleys in the vicinity of Fort 
McMurray. Study of these slopes has contributed to understanding 
the nature and behavior of oil sands. Oil sand slopes with activity 
toward erosion are characteristically high and steep (up to 70m at 
slopes over 50°), have an indurated outer face and display a stress- 
relief exfoliation joint system that controls slope recession phenom- 
ena. Bitumen does not contribute mechanically to slope stability. 
The major agents affecting slope morphology are the lithology, the 
aspect and the basal stratigraphy. Ravelling along exfoliation frac- 
tures is the major failure mode, block falls are a minor failure mode 
and rotational landslides have not been observed. Remolded oil sand 
may flow viscously, but intact oil sand displays an unusually high 
strength. Refs. 


2534 Significance of the expulsion of water in oil-phase primary 
migration. Magara, K. (Ohio State Univ, Columbus). Bull. Can. Pet. 
Geol.; 26: No. 1, 123-131({nd]). 

The effective expulsion of water is essential to keep a relative- 
ly high saturation of generated oil in the liquid-water phase in shales. 
If the oil saturation in the remaining liquid-water phase becomes as 
high as | to 10 per cent after effective drainage, the oil may flow 
with the water in the shales toward the sands, This flow rate is 
considered to be extremely slow because of the low permeability of 
the shales; however, over periods of geological time, this slow 
movement of oil may suffice to accumulate a large amount of oil in a 
given structure. If the drainage is not effective, most of the liquid 
water may have to stay in the shale pore spaces, reducing the oil 
saturation. Under these conditions, if some late-stage compaction 
takes place, water can move out but oil in a separate phase can not, 
because the saturation is so low. 15 refs. 


DRILLING, FRACTURING, AND MINING 


2535 (FE—2343-6(Vol.1)) Review and analysis of oil shale 
technologies. Volume I. Oil shale deposits, mining methods, and envi- 
ronmental concerns, Jee, C.K.; White, J.D.; Bhatia, S.K.; Nicholson, 
D. (Booz-Allen Applied Research, Inc., Bethesda, MD (USA)). Aug 
1977. Contract EX-76-C-01-2343. Tip. Dep. NTIS, PC A04/MF 
AOl. 

This volume describes and discusses oil shale deposits of the 
U.S., applicable methods for mining the shale, and the environmental 
concerns associated with oil shale technologies. Mining is required 
to supply shale to the retorts of aboveground processes. The major- 
ity of oil shale mining is expected to be by the underground room- 
and-pillar method. Surface mining (i.e., open pit mining) may also be 
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used to supply material for surface retorts and may be appropriate 
for up to 15 to 20% of the oil shale resources. Principal environmen- 
tal issues unique to true and modified in situ oil shale processing 
include disposal of retort water and drill cuttings, migration of fluids 
during and after in situ processing, surface thermal changes, and 
hazardous materials that may be leached from spent shale. Other 
site-specific problems of in situ processing include off-gas emissions, 
fugitive dust generation, land disturbance, and water usage. The 
environmental issues are similar for oil shale surface processes, 
except for surface thermal changes. The degree of impact, however, 
is expected greater than that for either the true or the modified in 
situ process. 


2536 (SAND—78-1002) Evaluation of four slurry explosives 
proposed for use in explosive fracturing of oi! shale formations. Neel, 
R.R.; Jacobson, R.D.; Ray, C.W. (Sandia Labs., Albuquerque, NM 
(USA)). Jun 1978. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC 
A03/MF AOl. 

The oil shale fracturing experiment conducted by Sandia 
Laboratories and the Laramie Energy Research Center at Site 12 of 
the Rock Springs, Wyoming, oil shale experiment area required an 
understanding of the flow and detonation characteristics of the 
explosive slurry selected for insertion into preformed hydraulic 
fractures. A series of tests were conducted to evaluate those charac- 
teristics for four candidate explosive slurries considered for that 
experiment. Two of the slurries flowed readily through medium (10/ 
20 mesh) sand; two failed to flow through 10/20 sand but were 
capable of being pumped through coarse (8/12 mesh) sand. Tests 
were conducted which indicated that successful detonation can be 
achieved in cracks at least 1/8” thick; however, each of the explo- 
sives failed to detonate satisfactorily in 1/16” thick unfilled cracks, 
or sand filled cracks up to 3/8” thick. 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 2535, 2680 


2537 Influence of metal salts on bitumen oxidation. Moschope- 
dis, S.E.; Speight, J.G. (Alberta Res Counc, Edmonton). Fuel; 57: 
No. 4, 235-240(Apr 1978). 

The oxidation rates of the Athabasca bitumen fractions were 
investigated using metal salts as catalysts. Oxidation of bitumen with 
air or Oxygen at various temperatures significantly alters the com 
sition of the material and markedly reduces asphaltene solubility. 
Similar and, in many instances, more noticeable effects are produced 
in the presence of metal salts. Throughout the various processes, 
oxygen incorporation usually occurs into those fractions which are 
relatively high in hetero-atom (nitrogen, oxygen and sulphur) con- 
tent. 19 refs. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 2410 


2538 (CONF-7710136—, pp 437-441) Recovery of oil from oil 
shale: an overall technological perspective. Ahmad, A. (Owens— 
Corning Fiberglas, Granville, OH); Hasan, S. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The hydrocarbon content of oil shale can be converted into 
liquid oil which is a possible energy resource for the future. Differ- 
ent aspects of shale oil recovery is briefly discussed. The technology 
of modified in situ oil shale retorting, which is receiving increasing 
attention for commercialization, is discussed in a little more detail. 


2539 (FE—2343-6(Vol.2)) Review and analysis of oil shale 
technologies. Volume II. True in situ technology. Jee, C.K.; White, 
J.D.; Bhatia, S.K.; Nicholson, D. (Booz-Allen Applied Research, 
Inc., Bethesda, MD (USA)). Aug 1977. Contract EX-76-C-01-2343. 
102p. Dep. NTIS, PC A06/MF AOI. 

This volume is a technical review and economic analysis of 
current true in-situ shale technology. Three techniques involving 
different fracturing methods are compared. Key variables include air 
compression, drilling depth, drill hole diameter and pattern geome- 
try, shale grade, shale bed thickness, and explosives requirements. 
Variables, process systems, and process steps defined for each frac- 
turing technique are scaled up to a 64,000-bbI/day facility and costed 
to provide a basis for evaluating relative economic feasibility. Capi- 
tal investment, capital depreciation, annual operating, and crude 
shale oil costs are estimated and compared. The economic evaluation 
reveals that the choice of fracturing technique does not have any 
significant effect on the crude oil shale prices estimated for the 
scaled-up facilities. The costs per barrel vary only about 10%, with 
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the lowest being the facility using the wellbore springing-explosive 
technique at $19 and the highest being the facility using the under- 
reaming-explosive technique at $21. From a technical standpoint, the 
combination of hydraulic fracturing and explosive rubblization has 
the best potential for improvement. A major finding in this evalua- 
tion is that high costs associated with compression of the injection 
gas and drilling strongly influence process economics and, subse- 
quently, crude oil selling prices for all techniques. The actual 
amount of oil recovered or extracted from the shale is also a major 
economic factor. The study concludes that the logistics of a com- 
mercial operation and the inability to create adequate permeability 
and surface area by any of the three fracturing techniques evaluated 
appear to be limiting factors, and that current technology has little 
potential for technical or economic success. 25 tables, 17 figures. 


2540 (LETC/TPR—78/1) Mathematical model of forward 
combustion retorting of oil shale. Dockter, L.; Harris, H.G. (Depart- 
ment of Energy, Laramie, WY (USA). Laramie Energy Technology 
Center). Jul 1978. Contract EX-76-S-01-2234. 24p. Dep. NTIS, PC 
A02/MF AOl. 

The first version or ‘base model” is described of a mathemat- 
ical model of vertical, forward combustion retorting of oil shale that 
was developed through 1974 at the Laramie Energy Technology 
Center in Laramie, Wyoming. The model was written to simulate 
conditions and processes occurring in LETC’s experimental batch- 
type 150-ton retort. Information presented deals with the reasoning 
and justification for developing the model, a description of the 
modeling effort, and a comparison of the yields, retorting rates, and 
other iousiion obtained from the model as compared with actual 
results from the 150-ton retort. Good qualitative agreement between 
the base model” and actual experimental results is found. However, 
quantitative agreement is not realized in this version of the model; 
some reasons for this are discussed. Current and future work on the 
model is also discussed. 


2541 Vicous oil recovery method. Redford, D.A. (to Texaco 
Exploration Canada Ltd.). US Patent 4,099,566. 11 Jul 1978. Filed 
date 4 Mar 1977. 10p. 

Solid hydrocarbon materials remaining in a subsurface earth 
formation such as, for example, the coke residue remaining in a 
subterranean tar sand deposit which has previously been exploited 
by means of a controlled oxidation process, are reignited and an 
oxygen-containing gas such as air is injected to burn the coke 
residue, thereby increasing the temperature of the sand or other 
formation matrix substantially. Water is then injected into the forma- 
tion to absorb heat from the hot sand or formation matrix. Hot water 
and/or steam is thereby generated for use in thermal oil recovery 
methods in the immediate vicinity without the need for burning 
natural gas or other fuels which can be used more advantageously. 
Since the permeability of a tar sand formation is substantially greater 
at the conclusion of the controlled oxidation reaction than it has 
initially, water containing appreciable solids suspended therein as 
well as minerals dissolved therein may be utilized without danger of 
plugging the formation, thus eliminating the cost of water treatment 
as would be required in conventional steam generation practice. 


2542 Method for recovering viscous petroleum. Allen, J.C. (to 
Texaco Inc.). US Patent 4,099,568. 11 Jul 1978. Filed date 22 Dec 
1976. 8p. 

Steam flooding is frequently unsuccessful in viscous petro- 
leum-containing formations such as tar sand deposits due to loss of 
steam transmissibility caused by the steam condensing deep in the 
formation and also caused by heated viscous petroleum forming an 
oil bank and losing heat and becoming more viscous as it moves 
through the formation, eventually becoming essentially immobile 
and blocking further flow through the formation. By injecting a 
noncondensible, nonoxidizing gas ahead of and/or in combination 
with steam, this tendency to block or plug the flow channels is 
reduced or eliminated. Steam and noncondensible, nonoxidizing gas 
are injected into the formation at a pressure in pounds per square 
inch not exceeding numerically the overburden thickness in feet in 
order to avoid fracturing the overburden. Steam and noncondensi- 
ble, nonoxidizing gas may be mixed prior to injection or injected 
sequentially or simultaneously to mix in the formation. If steam and 
noncondensible, nonoxidizing gas are injected separately and simul- 
taneously or sequentially, it is preferred that the gas be injected at a 
point below where the steam is injected. Steam and gas should be 
injected so substantially all of the formation to be contacted by 
injected fluid is contacted by a mixture of steam and the nonconden- 
sible, nonoxidizing gas. Suitable noncondensible, nonoxidizing gases 
include nitrogen, carbon dioxide, flue gas, exhaust gas, natural gas, 
liquefied petroleum gas, methane, ethane, propane, butane, pentane, 
hydrogen, and mixtures thereof. Saturated or supersaturated steam 
may be used. 


2543 Oil production processes and apparatus. Vandergrift, D.B. 
US Patent 4,099,570. 11 Jul 1978. Priority date 9 Apr 1976, United 
Kingdom of Great Britain and Northern Ireland (UK). 8p. 
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A process and apparatus is described for use in the recovery 
of oil from natural oil-bearing formations such as tar sands by means 
of thermal energy causing the oil to gravity in the formation into an 
oil-receiving duct. Oil recovery in relation to installation and operat- 
ing costs is improved by releasing heat into the formation at the site 
of the oil-receiving duct. For this purpose a composite heating and 
oil recovery string is used which is installed along the formation and 
comprises a tubular casing having oil-entry apertures and, internally 
of such casing, an oil-receiving duct and a passageway for the 
circulation of uid heating medium. 


SURFACE METHODS 


2544 Surface-active agents in the queous phase of the hot-water 
flotation process for oil sands. Ali, L.H. (Univ of Mosul, Iraq). Fuel; 
57: No. 6, 357-360(Jun 1978). 

Sulfoxides were identified in the aqueous phase of the Hot- 
Water Flotation Process (HWFP) for the separation of oil from tar 
sand. The ease of formation of these polar compounds is demonstrat- 
ed. Sulfonic acids and carboxylic acids were also detected in the 
aqueous phase and a tentative mechanism for their formation from 
organic sulfides via sulfoxides is suggested. 10 refs. 


2545 Method and apparatus for processing oil shale. O’Ffill, 
J.M. (to Twenty Farms, Inc.). US Patent 4,088,562. 9 May 1978. 
Filed date 3 Jun 1977. 12p. 

A low cost, high efficiency process for treating oil shale is 
provided which allows essentially complete recovery of the valuable 
hydrocarbon fraction of the shale, including light ends, without 
direct firing of the shale or use of other expensive processing steps 
heretofore proposed. In preferred forms, the oil shale is heated in a 
closed heating system using circulating, oxygen-free gases until the 
shale break point, or temperature at which the hydrocurbons begin 
to vaporize from the shale, is reached; at this point the system is 
slowly depressurized and hydrocarbons are simultaneously released 
to a condensation stage for the recovery thereof and control of 
circulating fan horsepower. Steam may also be added to the circulat- 
ing system to further purge hydrocarbons from the shale and pro- 
vide additional control of fan horsepower. 


2546 Thermal breakdown and technological applications of com- 
bustible shales. Gubergrits, M.Y. Khim. Tverd. Topl.; No. 3, 164- 
169(1977). (In Russian). 

Discusses methods for heat treatment of Baltic shales and 
notes their efficiencies. 


REFINING 
REFER ALSO TO CITATION(S) 2158, 2243 


2547 Hydrocracking of bitumen and heavy oils at CANMET. 
Pruden, B.B. (Canada Centre for Mineral and Energy Tech., 
Ottawa). Can. J. Chem. Eng.; 56: No. 3, 277-280(Jun 1978). 

From 27th. Canadian Chemical Engineering conference; Cal- 
gary, Canada (Oct 1977). 

A description of pilot-plant scale investigations of thermal 
and catalytic hydrocracking of bitumen and heavy oil at the Energy 
Research Laboratories, Canada Centre for Mineral and Energy 
Technology, is presented. A summary of division programs in the 
high pressure hydrogenation area since 1930, and current in-house 
and contract activities are outlined. It is noted that a hydrocracking 
process has been developed for Canadian bitumen and heavy oils 
which yields over 10% more oil than existing upgrading processes. 
This development will continue in government laboratories for only 
a few more years, after which it will be up to industry to take up the 
challenge, recognizing that the process yielding the most product 
will maximize the supply of oil from a dwindling resource. 


2548 Evaluation of a two-stage thermal and catalytic hydro- 
cracking process for Athabasca bitumen. Ranganathan, R.; Pruden, 
B.B.; Ternan, M.; Denis, J.M. (Dept. of Energy, Mines, and Re- 
sources, Ottawa). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 22: No. 3, 
999-1007(Aug 1977). (CONF-770301—P3). 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

Experimental results showed that the two-stage thermal and 
catalytic hydrocracking process could be used for upgrading Atha- 
basca bitumen and for producing reformer naphtha feedstock, fuel 
oils and catalytic cracking gas-oil feed stock. Product weight yields 
ranging from 86.4 to 93.0 percent were obtained. A 3 wt. percent 
CoO—15 wt. percent MoOs on alumina catalyst was found to be 
sufficiently active to produce specification distillates. Comparison of 
various catalysts showed some differences in selectivities. However, 
extended life studies should be carried out to substantiate the differ- 
ences. 


2549 Processing of tar sand bitumens. II. Catalytic cracking of 
asphalt ridge bitumen. Bunger, J.W.; Cogswell, D.E.; Shaikh, M.S.; 
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Oblad, A.G. (Univ. of Utah, Salt Lake City). Prepr., Div. Pet. Chem., 
= Chem. Soc.; 22: No. 3, 1008-1018(Aug 1977). (CONF-770301— 

From 173. national meeting of the American Chemical Soci- 
ety; New Orleans, LA, USA (20 Mar 1977). 

In this paper, we present the preliminary results of our study 
of catalytic cracking of an Asphalt Ridge bitumen. Various experi- 
mental apparatus were examined to explore the best system for 
handling these low volatile materials. Product slates are compared 
with those derived from thermal processing of the same bitumen. 


PURIFICATION 
REFER ALSO TO CITATION(S) 2423 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 2239, 2533 


2550 (FE—2346-24) Mechanical characteristics of Antrim 
shale. Interim report, April 1977—January 1978. Kim, K. (Michigan 
Technological Univ., Houghton (USA). Dept. of Mining Engineer- 
ing). Feb 1978. Contract EX-76-C-01-2346. 93p. Dep. NTIS, PC 
A05/MF AOl1. 

A laboratory investigation has been conducted to determine 
the basic mechanical properties of Antrim oil shale. The strength and 
deformation properties were studied in quasi-static uniaxial compres- 
sion, ultrasonic velocity, point load strength and surface hardness 
tests. Young’s modulus and compressive strength were found to 
decrease with increasing kerogen content while Poisson's ratio re- 
mained at a fairly constant level. The density decreased in a linear 
fashion with increasing kerogen content. The floor rocks showed 
much greater strength, Young’s modulus and Poisson's ratio in 
comparison with oil shale. A distinct characteristic of Antrim shale 
was the extreme weakness of the bedding plane which caused a great 
difficulty in sample preparation. This strength anisotropy would be 
of great importance in the design of bed preparation methods such as 
massive hydraulic fracturing and explosives fracturing. 28 figures, 13 
tables. 


2551 Identification of isoprenoids, steranes, and terpanes in 
Fischer assay retorted shale oils. Morandi, J.R.; Guffey, F. (Laramie 
Energy Res Cent, Wyo). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 
23: No. 1, 228- 239(12 Mar 1978). 

In the past 15 years much work has been done on the 
identification of individual compounds in the branched-plus-cyclic 
paraffin hydrocarbon fractions from Green River oil shale bitumens. 
Most of the geochemical studies have been made on the unpyrolyzed 
bitumen because of the suspicion that pyrolysis of the kerogen would 
destroy or alter the biological markers and thus negate the results. 
However, recent studies suggest that some of these markers survive 
pyrolysis. In the reported study, saturate fractions of Fisher assay 
oils from an earlier study were examined in detail to see if the 
biological markers survive the retorting process. Experimental data 
are presented which show that the biological markers identified 
include isoprenoid alkanes, monocyclic terpanes, steranes, and penta- 
cyclic triterpanes. These are the same classes of compounds that 
have been identified in extracted bitumen and pyrolyzed oil shale. It 
is postulated that both the material from extracted bitumen and the 
product oil should be investigated for a more complete geochemical 
picture of oil shale formation. 16 refs. 


DIRECT USES AND BY-PRODUCTS 


REFER ALSO TO CITATION(S) 2546 


WASTE RESEARCH AND MANAGEMENT 


REFER ALSO TO CITATION(S) 2255 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2535, 4426 


NUCLEAR FUELS 
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RESERVES 


2552 World uranium me eg uranium production and uranium 
demand, Atomwirtsch., Atomtech.; No. 4, 186-188(Apr 1978). (In 
German). 

THe OECD published in December 1977 a new edition of the 
report on uranium reserves, uranium production, and uranium 
demand which was elaborated by the Nuclear Energy Agency in 
conjunction with the IAEA. This article prestens the main facts out 
of the report. 


2553 Problems of uranium supply. Ertle, H.J.; Schmid, K. 
Glueckauf; 114: No. 6, 261-268(Mar 1978). (In German). 

A brief survey of available conventional energy carriers is 
followed by a report on the main uranium reserves in the western 
world. In order to meet the future demand it will be necessary to 
find new uranium reserves of appropriate magnitude. The potential 
possibilities of the main uranium-producing countries, and demand 
and production quantities are compared. On account of the FRG 
only having tiny reserves of its own it is very important that supply 
is assured through long-term contracts with foreign producers. A 
number of requirements are put forward for the FRG’s uranium 
supply. 


2554 Geology and mineralogy of the Gaertner and Deilman 
uranium-nickel ore bodies in the Key Lake area, Canada. Dahlkamp, 
F.J.; Tan, B.H. (Uranerzbergbau G.m.b.H. und Co. K.G., Bonn 
(Germany, F.R.)). Erzmetall; 30: No. 12, 577-583(Dec 1977). (In 
German). 

The Key Lake deposits lay south-east of the Athabasca region 
north of Saskatchewan. The ore bodies were discovered in 1975 and 
1976. They are to be found in a zone going NE-SW right through 
the crystalline basement and the superposed Athabasca sandstone 
formation. The main mineralisation consists of uranium oxides and 
nickel sulfides/arsenides. Occasionally quartz and carbonates are to 
be found. Investigations on the drilling results are reported on. 


2555 Uranium in Canada. McMillan, R.H. (West Mines Ltd, 
Toronto, Ont). Bull. Can. Pet. Geol.; 25: No. 6, 1222-1249(Dec 1977). 

This paper reviews the geological setting of Canadian urani- 
um deposits with a view to illustrating their distribution in time and 
space. The first section is a brief review of the uranium industry in 
Canada. The next section represents a classification scheme which 
forms the basis for discussion of the three major deposit types. The 
next three sections are descriptions of the major uranium deposits in 
Canada. The deposits are described in moderate detail in order to 
illuminate their common and distinguishing features as well as their 
genesis. Finally the metallogenic distribution pattern of uranium 
deposits in both time and space is discussed. 48 refs. 


2556 Sequence and time of mineralization in certain hydrother- 
mal uranium deposits. Boitsov, V.E.; Legierskii, Ya. (Moskovskij 
Geologorazvedochnyj Inst. (USSR)). Geol. Rud. Mestorozhd.; 19: 
No. 1, 39-50(Jan-Feb 1977). (In Russian). 

An examination of the mineral composition of ores as well as 
the isotopic composition of lead from galenites and that of uranium 
from pitchblendes in the ores of fields confined to the graphitized 
zones of large old linear faults in the edge portion of the hard 
crystalline bedding of 2 median mass has been made. 8 mineral 
complexes of different ages have been discriminated, corresponding 
to 8 mineralization stages. Horizontal mineralogical zoning has been 
established for the mass as a whole: prevalent in the central part are 
early mineral complexes, while in the edge portion, middle-aged and 
younger ones. Reverse zoning has been revealed within the fields, 
the amount of calcite-pitchblende ores decreases appreciably with 
depth, while the areal extent of chloritecoffinite and pitchblende- 
zeolite mineral complexes increases. The absolute age of uraniferrous 
minerals from different mineral associations has been established. 
Analysis of ?°*Pb/***U, 7°? Pb/?55U and ?°§Pb/?°’ Pb ratios indicated 
that the most accurately determined age, on the basis of the 7°7Pb/ 
35 ratio for pitchblendes from calcite-pitchblende veins at the field 
edges is 276 million years. The isotopic composition of lead in 
galenite corresponds to the model age of 130 to 260 million years. 
The discriminated mineral complexes developed in three stages. The 
uraniferrous ores were developed during the last two stages, which 
took 230 to 270 million years. 


2557 Effect of initial radioactive-daughter disequilibrium on U- 
Pb isotope apparent ages of young minerals. Ludwig, K.R. J. Res. 
U.S. Geol. Surv.; 5: No. 6, 663-667(1977). 

Most calculations of U-Pb isotope apparent ages are made by 
use of equations that assume initial secular equilibrium of the urani- 
um decay-chains. The possible error in calculated Pb/U isotope 
ratios arising from this assumption (especially for ores of sandstone 
uranium deposits) can be over 10 percent at 1 million years and 
exceed analytical error even at a 30 m.y. apparent age. Use of the 
more general equations (adapted from the Bateman equations) is 
desirable for calculation and interpretation of U-Pb isotope apparent 
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ages of both open and closed systems in the range of 2 to 20 m.y. and 
is essential for apparent ages less than about 2 m.y. For very young 

Pb/ 
vo still persist owing to the uncertainty in the 


sandstone uranium deposits, a significant uncertainty in the 
238L) systematics 
initial value of ***U/ 


2558 Pleistocene apparent ages by U-Pb isotope and U-series 
methods for uranium ore in Dakota Sandstone near Gallup, New 
Mexico. Ludwig, K.R.; Szabo, B.J.; Granger, H.C. J. Res. U.S. Geol. 
Surv.; 5: No. 6, 669-672(1977). 

Radiometric dates of a high-grade uranium ore from the 
Hogback No. 4 mine in Dakota Sandstone near Gallup, N. Mex., 
indicate a late Pleistocene age of mineralization. The °°Pb/**U and 
207Pb/755U apparent ages of about 70,000 y and 100,000 y, respec- 
tively, are discordant, but are in broad agreement with the discor- 
dant *°Th/*5°U and 7°°Pa/?*5U apparent ages of 130,000 y and 
78,000 y, respectively. Although it is not clear how the analyzed 
sample relates to the main period of mineralization at this mine, these 
dates are consistent with previous age limits suggested for Dakota 
Sandstone uranium ores. 


2559 Apatite-brannerite-pitchblende association in hydrothermal 
quartz veins, Brodin, B.V.; Mel’nikova, A.M.; Osipov, B.S.; Pavlov, 
E.G. Izv. Akad. Nauk SSSR, Ser. Geol.; No. 11, 67-69(Nov 1976). (In 
Russian). 

A study into the vein quartz mineralization confined to the 
tectonic zones of crush and silicification in sedimentary-igneous 
rocks of the lower Paleozoic has been made. The physicochemical 
characteristics of minerals were studied by way of optical and 
electron microscopy, chemical, laser-microspectral and X-ray struc- 
tural analyses, microprobing and alpha-microradiography. 3 mineral 
associations have been discriminated, representative of the sequence 
of hydrothermal mineralization. An unusual parogenesis of pitchb- 
lende and brannerite with apatite, xenotime and more recent goethite 
has been revealed. The results are indicative of a medium-low- 
temperature hydrothermal process occurring at the final stages of 
formation of uraniferrous quartz veins. By composition and mineral- 
ization sequence, the latters are close to low- and medium-tempera- 
ture uranium-quartz-chlorite-hydromica formations with apatite, cof- 
finite, brannerite and pitchblende. The weak initial metamictization 
of goethite in veins 80 to 100 million years old is due to the 
radioactive effect of the submicroscopic radioactive mineral impuri- 
ty on the crystalline lattice. 


EXPLORATION 
REFER ALSO TO CITATION(S) 2554, 2555, 4547 


2560 (GJBX—76(78)) DOE-Grand Junction logging model data 
synopsis. Mathews, M.A.; Koizumi, C.J.; Evans, H.B. (Bendix Field 
Engineering Corp., Grand Junction, co (USA)). May 1978. Con- 
tract EY-76-C-13-1664. 58p. Dep. NTIS, PC A04/MF AOI1. 

This synopsis provides the available data concerning the 
logging models at the DoE-Grand Junction facility, to date (1976). 
Because gamma-ray logs are used in uranium exploration to estimate 
the grade (percent Us3QOs) and the thickness of uranium ore zones in 
exploration drill holes, logging models are required to calibrate the 
gamma-ray logging equipment in order to obtain accuracy, uniform- 
ity, standardization, and repeatability during logging. This quality 
control is essential for accurate ore reserve calculations and for 
estimates of ore potential. The logging models at the DoE-Grand 
Junction facility are available for use by private industry in calibrat- 
ing their gamma-ray logging equipment. 21 figures, 26 tables. 


2561 (GJBX—82(78)) Borehole gamma-ray spectrometer for 
uranium exploration. George, D.C.; Evans, H.B.; Allen, J.W.; Key, 
B.N.; Ward, D.L.; Mathews, M.A. (Bendix Field Engineering Corp., 
Grand Junction, CO (USA)). May 1978. Contract EY-76-C-13-1664. 
63p. Dep. NTIS, PC A04/MF AOl1. 

This report describes a system designed to measure the con- 
centrations of potassium, uranium, and thorium in boreholes. The 
system is divided into a linear pulse processing subsystem that 
consists of the probe and part of the surface electronics, and a digital 
recording subsystem. Gamma rays are detected in one of two Nal 
(T]) crystals and the voltage pulses resulting from the scintillations in 
the crystal are linearly transmitted to the surface. The pulses are 
separated and counted in each of three channels corresponding to a 
window of energies in the gamma-ray spectrum. The resulting 
counts are then recorded on magnetic tape and optionally listed on a 
printer and strip-chart recorder. The recorded data are processed at 
a central computer where a graphic display of potassium, uranium, 
and thorium concentrations is constructed. Following a detailed 
description of the spectrometer system, some geologic/lithologic 
relationships are suggested where this system can be applied; some 
examples of log data obtained with this system are also included. 22 
figures, 6 tables. 
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2562 (GJBX—83(78)) Preliminary report on the uranium favor- 
ability of the Hartselle sandstone and the Pottsville formation in the 
Coosa basin, Alabama. Schot, E.H.; Penley, H.M. (Bendix Field 
Engineering Corp., Grand Junction, CO (USA)). Jun 1978. Contract 
EY-76-C-13-1664. 27p. Dep. NTIS, PC E02/MF E02. 

The Hartselle Sandstone and the Pottsville Formation in the 
Coosa basin were studied to determine if the units ap favorable 
for the occurrence of uranium deposits. The study involved a 
literature synthesis, field work, and sampling of rock outcrops for 
petrographic and chemical analyses. Results indicate that the Hart- 
selle Bandvione and the Pottsville Formation possess characteristics 
favorable for uranium mineralization to have occurred. Alteration 
features and evidence of secondary mineralization at surface expo- 
sures suggest that both the Hartselle and Pottsville may possess 
additional favorable characteristics in the subsurface. Because of 
extensive —s and oxidation of Hartselle and Pottsville expo- 
sures, the results from chemical analyses for U3Os and scintillometer 
surveys may not be an accurate indication of favorability for urani- 
um occurrences in the area. Low chemical uranium values obtained 
from fluorometric analyses as well as the low radioactivity observed 
in the field do not necessarily indicate a low potential for uranium 
mineralization at depth. 


2563 (K/UR—104) National uranium resource evaluation pro- 
gram. Hydrogeochemical and stream sediment reconnaissance basic 
data for Rice Lake NTMS Quadrangle, Wisconsin. Uranium resource 
evaluation project. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
22 Jun 1978. Contract W-7405-ENG-26. 145p. (GJBX—95(78)). 
Dep. NTIS, MF A0l. 

Portions of document are illegible. 

Field and laboratory data are presented for 518 groundwater 
samples, 540 stream sediment samples, and 533 stream water samples. 
Statistical and areal distributions of uranium and other possibly 
uranium-related variables are displayed. A generalized pumas ma 
of the survey area is provided, and pertinent geologic factors whic’! 
may be of significance in evaluating the potential for uranium 
mineralization are briefly discussed. Greater than 85th percentile 
concentrations of uranium in all sample types define areas totaling 
approximately 2,500 km? in the south central and southeast portions 
of the survey area as the most probable areas for potential uranium 
mineralization within the quadrangle. Bedrock consists of undiffer- 
entiated Precambrian igneous and metamorphic rocks. Two geo- 
graphic trends are defined within this area which may be controlled 
by both bedrock and structure. Areas of anomalous uranium concen- 
trations also occur in groundwater and stream waters in west central 
and southwest portions of the Rice Lake Quadrangle. These occur- 
rences are in Upper Cambrian Sandstone and total approximately 
125 km*. Groundwater and stream water samples in areas of high- 
uranium values show correlations with calcium, magnesium, and 
total alkalinity in both Precambrian and Cambrian bedrock. 


2564 (K/UR—107) National uranium resource evaluation pro- 
gram. Hydrogeochemical and stream sediment reconnaissance basic 
data for Oklahoma City NTMS Quadrangle, Oklahoma. Uranium 
resource evaluation project. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 25 Jul 1978. Contract W-7405-ENG-26. 188p. (GJBX— 
109(78)). Dep. NTIS, PC E05/MF E05. 

Field and laboratory data are presented for 812 groundwater 
samples and 847 stream sediment samples. Statistical and areal distri- 
butions of uranium and other possibly uranium-related variables are 
displayed. A generalized geologic map of the survey area is pro- 
vided, and pertinent geologic factors which may be of significance in 
evaluating the potential for uranium mineralization are briefly dis- 
cussed. Based on the results from groundwater sampling, the most 
promising formations for potential uranium mineralization in the 
quadrangle are the Permian Bison, Purcell-Salt Plains-Kingman, 
Fairmont, Dog Creek, Chickasha, Duncan, and Cedar Hills Forma- 
tions. These units are characterized by relatively high average 
concentrations of uranium, conductivity, arsenic, calcium, lithium, 
molybdenum, and sulfate. In addition, groundwaters from the Penn- 
sylvanian Oscar Formation are characterized by values above the 
85th percentile for uranium, conductivity, the uranium/sulfate ratio, 
arsenic, and vanadium. Results of stream sediment sampling indicate 
that the most promising formations for potential uranium mineraliza- 
tion include the same Permian Formation as indicated by ground- 
water sampling (Bison, Purcell-Salt Plains-Kingman, Fairmont, Dog- 
Creek, Chickasha, Duncan, and Cedar Hill Formations) in an area 
where these formations crop out north of the North Canadian River. 
Stream sediment samples from this area are characterized by concen- 
trations above the 85th percentile for uranium, thorium, arsenic, 
lithium, manganese, and vanadium. 


2565 (RMO—864) Preliminary memorandum on the Trinity 
mines, Marysvale, Utah. Green, J.; Kerr, P.F. (Columbia Univ., New 
York (USA)). Sep 1978. 16p. Dep. NTIS, PC E02/MF E02. 

Striking features of the Trinity mine are the high scintillo- 
meter counts due presumably to radon mine gas and the distribution 
of fluorescence. The open vertical fissures and fractures lead to the 
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conclusion that more extensive uranium mineralization may lie 
below. The possibility of a limestone substratum below the quartzite 
should be considered. A scintillometer check of the surface granite 
and quartzite averages 70 and 30 c = respectively. Possibly a concen- 
tration of uranium solutions may have occurred under the quartzite 
mass. To explain the absence of uranium concentrations in the 
quartzite, one may indicate that (1) perhaps the quartzite was frac- 
tured after the phase of uranium enrichment in the monzonite; or (2) 
the openings in the quartzite are supercapillary and transpiration 
could not have taken place as readily as in the stage 3 altered latites 
of other bordering areas; or (3) the quartzite fails to provide ele- 
ments such as alkalies and alkaline earths essential to more abundant 
uranium precipitation from the solutions carrying the uranium ions 
in the Marysvale area. 


2566 (STI/DOC— 10/183) Discussions of the Uranium Geology 
Working Groups IGC, Sydney. Record of a technical meeting held 
during the 25th International Geological Congress in Sydney, Austra- 
lia, August 1976. (International Atomic Energy Agency, Vienna 
(Austria)). Apr 1978. 92p. IAEA $8.00. 

U geology working groups reports and discussions are pre- 
sented in sections concerning chemical and physical mechanisms in 
the formation of U mineralization, geochronology, isotope geology, 
and mineralogy; sedimentary basins and sandstone-type deposits; U 
in quartz-pebble conglomerates; vein, and similar type deposits; 
other U deposits; and relations of metallographic tectonic, and 
zoning factors with the origin of U deposits. (JRD) 


2567 Uranium-lead isotope systematics in uraniferous alkali-rich 
granites from the Granite Mountains, Wyoming: implications for 
uranium source rocks. Stuckless, J.S.; Nkomo, I.T. (US Geol Surv, 
Denver, Colo). Econ. Geol.; 73: No. 3, 427-441(May 1978). 

Evaluation of U-Th-Pb isotopic analyses of whole-rock gran- 
ite samples from the Granite Mountains, Wyoming, suggests that 
uranium has been mobilized at least twice since the intrusion of the 
granite. A few samples were found to have concentrations of some 
of the mobilized uranium (as much as 1,460 ppm U). Although these 
samples are not petrographically or chemically distinguishable from 
those that lost uranium, most are highly fractured. It therefore 
appears that fracturing may be an important control in forming ore 
deposits in granites. 40 refs. 


2568 (GJBX—50(78)(Vol.2A)(IR)) Aerial gamma ray and mag- 
netic survey: Iron River Quadrangle, Michigan/Wisconsin. Final 
report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). May 1978. Con- 
tract EY-76-C-13-1664. 29p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document comprises graphs of barometric pressure, air 
temperature, residual mag gammas, diurnal gammas, and radar alti- 
tude over various flight lines. 


2569 (GJBX—26(78)(Vol.2A)(EC)) Aerial gamma ray and 
magnetic survey: Eau e Quadrangle, Wisconsin/Minnesota. Final 
report. (GeoMetrics, Inc., Sunnyvale, CA (USA)). Apr 1978. Con- 
tract EY-76-C-13-1664. 28p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document comprises graphs of barometric pressure, air 
temperature, residual mag gammas, diurnal gammas, and radar alti- 
tude over various flight lines over the Eau Claire quadrangle. (DLC) 


2570 (GJBX—26(78)(Vol.2A)(GB)) Aerial gamma ray and 
magnetic survey: Green Bay Quadrangle, Wisconsin. Final report. 
(GeoMetrics, Inc., Sunnyvale, CA (USA)). Apr 1978. Contract EY- 
76-C- 13-1664. 28p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document comprises graphs of barometric pressure, air 
temperature, residual mag gammas, diurnal gammas, and radar alkti- 
tude. (DLC) 


2571 (GJIBX—26(78)(Vol.2A)(RL)) Aerial gamma ray and 
magnetic survey: Rice Lake Quadrangle, Wisconsin. Final report. 
(GeoMetrics, Inc., Sunnyvale, CA (USA)). Apr 1978. Contract EY- 
76-C-13-1664. 28p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

This document consists of graphs of oarometric pressure, air 
temperature, residual mag gammas, diurnal gammas, and radar alti- 
tude over various flight lines. (DLC) 


2572 (GJBX—20(78)(Vol.2A)(FQ)) Aerial gamma ray and 
magnetic survey: Fremont Quadrangle, Nebraska, Iowa. Final report. 
(GeoMetrics, Inc., Sunnyvale, CA (USA)). Nov 1977. Contract EY- 
76-C-13-1664. 29p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document comprises graphs of barometric pressure, air 
temperature, residual mag gammas, diurnal gammas, and radar alti- 
tude over various flight lines in the Fremont quadrangle. (DLC) 


2573 (GJBX—20(78)(Vol.2A)(LQ)) Aerial gamma ray and 
magnetic survey: Lincoln Quadrangle, Nebraska. Final report. (Geo- 
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Metrics, Inc., Sunnyvale, CA (USA)). Nov 1977. Contract EY-76-C- 
13-1664. 29p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

This document comprises graphs of barometric pressure, air 
temperature, residual mag mas, diurnal gammas, and radar alti- 
tude over various flight lines in the Lincoln quadrangle. (DLC) 


2574 (CONF-771168—1) Distribution and possibilities of con- 
centrating uranium in sedimentary phosphates. Slansky, M. (Bureau 
de Recherches Geologiques et Minieres (BRGM), 45 - Orleans 
(France)). Nov 1977. Translation of French report. 15p. Dep. NTIS, 
PC A02/MF AOl1. 

From Meeting on uranium deposits in Africa; Lusaka, South 
Africa (Nov 1977). 

Marine pcemss — are most frequently crypto- 
crystalline and composed bonate fluorapatite. The deposits are 
generally supplied with P in solution in the sea and in the phyto- 
plankton, w “ae development is promoted by P in regions with 
ascending currents. Sedimentary phosphates have U contents that 
are frequently less than 200 or even 100 ppM; they can surpass 1000 
or even 5000 ppM in special cases. Although the relation between 
the U and P.O; contents is not linear, U is essentially associated with 
apatite: U** enters into the lattice, whereas U 6* is adsorbed on the 
surface of the crystals. Seawater is the initial source of the U, where 
it is hexavalent; it is concentrated and partially reduced in the 
bottom sediments before being integrated in apatite. The primary U 
concentration, in which U** dominates, depends on various factors, 
including the abundance of organic matter and particle size distribu- 
tion. After the diagenesis, a superficial alteration can produce a local 
increase in U content. However, the highest contents appear to be 
related to an external supply of U trapped by the phosphate deposit. 
Ca phosphates have the property of concentrating U and sedimenta- 
ry apatites and generally contain from 50 to 300 ppM. Thus, approxi- 
mately 10,000 t of U is thus extracted annually with the phosphates, 
U which can now be partially recovered by methods developed in 
the last few years. However, this U can be economically extracted 
only as a by-product of the wet method of manufacture of phosphor- 
ic acid. Therefore, the corresponding deposit should first meet the 
conditions of workability of the phosphates, particularly insofar as its 
geographical position is concerned. The Bakouma deposit, however, 
shows that sedimentary phosphates can also lead to much higher U 
concentrations under favorable conditions which it would be desir- 
able to know in detail. 


2575 Promise to move mountains. The search for uranium on 
Deeside. Aberdeen; Friends of the Earth (1977). 28p.p. 

Reasons are given by Friends of the Earth, (Aberdeen) for 
considering that planning permission for exploratory drilling for 
uranium in the Banchory area of Scotland should be refused in 
principle. Sociological, ecological and radiological aspects are dis- 
cussed. 


MINING 
REFER ALSO TO CITATION(S) 2321, 2555, 3123 


2576 (PB—277331) Barriers for radon in uranium mines. 
Report of investigations 1977. Franklin, J.C.; Meyer, T.O.; Bates, 
R.C. (Bureau of Mines, Spokane, WA (USA). Spokane Mining 
Research Center). 1977. 29p. (BM-RI—8259). NTIS PC A03/MF 
AOl. 

Water-based epoxy sealants were examined during a 2-year 
period to determine their effectiveness as barriers to radon release in 
uranium mines. Radon emanation rates from uranium ore samples 
were monitored for extended periods in the laboratory before and 
after sealant application. Reduction of radon flux due to the coating 
of lab samples was approximately 80 percent. Test chambers in a 
dormant uranium mine were monitored to determine both short and 
long-term barrier effectiveness. These field studies of the sealants 
indicated reductions greater than 50 percent relatively soon after 
application and nearly 75 percent more than 1 year later. An 
unexpected complication to early monitoring in the form of a large 
radon emanation increase, believed due to added moisture, is dis- 
cussed. 


2577 Continuous radon survey in an active uranium mine. 
Franklin, J.C.; Meyer, T.O.; McKibbin, R.W.; Kerkering, J.C. (US 
Bur of Mines, Spokane Min Res Cent, Wash). Min. Eng. (N.Y.); 30: 
No. 6, 647-649([nd]). 

A continuous survey of radon gas was made in two intercon- 
necting stopes in a southwestern U.S. uranium mine to determine 
how the various phases of the mining cycle affected the radon 
concentration. The radon was monitored continuously with five 
detectors. One detector monitored the intake air, one the exhaust air, 
and three the stope air. The radon concentrations present during 
slushing, blasting, and exhaust fan shutoff were compared with 
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concentrations on a nonwork day as a base level. Inside the stope, 
the radon concentration increased about 40% during slushing and 
425% after blasting. Intake air radon increased 1600% and the stope 
air increased 550% while the surface exhaust fan was off. 10 refs. 


FEED PROCESSING 
REFER ALSO TO CITATION(S) 3123, 3661, 4014, 4015, 4016 


2578 (NUREG—0222) Licensed uranium mills, uranium hexa- 
fluoride production plants, and fuel facilities: a historical review 
through 1977. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Material Safety and Safeguards). Apr 
1978. 460p. NTIS $14.50. 

The data base has information that pertains to the health, 
safety, and environmental aspects of the licenses. Consideration was 
given to also include safeguards aspects, but this was not appropriate 
since the safeguards licensing program is fairly new and separate 
licenses for safeguards are not issued. Insofar as the health, safety, 
and environmental aspects of the licenses are concerned, the data 
base represents a comprehensive history of licensing actions and 
licensee performance compiled as one document. 


2579 (RFP-Trans—253) Device for precipitation of uranium 
from aqueous solution. Ploeger, F.; Vietzke, H. Jul 1978. Translation 
of . German(FRG) Patent 1,924,594. 6p. Dep. NTIS, PC A02/MF 
AOl. 

A device is described for the precipitation of enriched urani- 
um. It consists of a thin precipitation tank and a scrubber connected 
to it. A mixing-nozzle head with circulating pump is attached. Either 
gaseous or liquid precipitation reagents can be fed into the mixing- 
nozzle head along with UF¢. The ratio of the nozzle width to the 
mixing tube width must be between 1:3 and 1:5 or 1:6, and the liquid 
pressure generated by the pump is at least 0.5 or 1.5 kgf/cm”. (DLC) 


2580 Cotter’s new plant diets on spent catalysts. Millsap, W.A.; 
Reisler, N. (Mt States Res and Dev Co, Inc, Tucson, Ariz). Eng. 
Min. J.; 179: No. 5, 105-107(May 1978). 

Cotter Corp.'s new 60-tpd spent-catalyst processing plant that 
recovers molybdenum, nickel, tungsten and vanadium products from 
spent catalysts is described. The company entered the business as a 
sideline to its main activity--the mining and processing of uranium 
ore. The spent-catalyst plant contains ammonium carbonate and 
sodium hydroxide leach circuits to provide the versatility required to 
recover various metals from a variety of spent catalysts. 


2581 Cu/U ore-leaching route cuts pollution, trims costs. Par- 
kinson, G. Chem. Eng. (N.Y.); 85: No. 10, 54-55(24 Apr 1978). 

This paper describes the “thin layer” (TL) leading process 
and its application to treatment of copper- and uranium ores. Greatly 
reducing the chance of groundwater and airborne pollution, the TL 
process also eliminates a considerable amount of the large equipment 
associated with conventional leaching routes. The process is said to 
be as effective, where applicable, as agitation leaching, but only 
about 50 to 70% as expensive to build, and 5 to 15% less costly to 
operate. Water requirements may be as little as one fourth the 
amount needed for agitation leaching, and tailings are produced in 
moist, solid, granular form instead of as a conventional slurry that 
contains 50% water, by weight. Process details are given; economic 
considerations are included. 


2582 Pumping iron. Power Plant South. Afr.; 31, 33(Apr 1978). 

This article briefly discusses the plant built to recycle material 
from old mine dumps and slimes dams on the East Witwatersrand to 
recover gold, uranium and sulphuric acid for the Ergo Project 
which recently caught the attention of the world’s financial press 
when R56 million worth of shares drew offers of R450 million. 


2583 New uranium source: wet process acid. McIntyre, H.C. 
Can. Chem. Process.; 62: No. 1, 12-13(Jan 1978). 

A prototype plant planned for near Calgary will use a two- 
stage solvent extraction process, with a mixture of mono- and di- 
octyl phenyl phosphoric acid as reagent, to extract uranium corre- 
sponding to 45 Mg UsOs per year from wet-process phosphoric acid 
having a uranium content of 0.002% U. Some details of the process 
are given. 


2584 Technique for obtaining ammonium uranate. Argandona, 
J.R.; Turnbull, R. (Instituto Nacional de Energia Nuclear, Mexico 
City). Rev. Soc. Quim. Mex.; 20: No. 1, 13-15(1976). (In Spanish). 
The technique for obtaining ammonium uranate by precipita- 
tion with ammonia gas from a pure solution of uranyl nitrate is 
described. Precipitation efficiencies were of 98% and higher. 
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FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 2578, 2579 


2585 (CEGB-RD/B/N—4093) Shielded chemistry suite at 
BNL and its use in the study of the irradiated uranium-water reaction. 
Bannister, G.H.; Tyfield, S.P. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Nov 1977. 17p. Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

A versatile shielded facility for chemical studies is now in use 
at Berkeley Nuclear Laboratories. The suite was fully commissioned 
in 1976 and first utilised to study the aqueous corrosion of irradiated 
reactor grade uranium. The suite consists of three adjacent intercon- 
nected cells; a balance cell, a preparation cell and an experimental 
cell. The development, design and layout of the facilities are de- 
scribed, as are the details of the equipment installed to undertake a 
uranium corrosion study. The preparation cell is used for procedures 
that could results in high levels of contamination, such as cutting of 
uranium specimens. The uranium samples are corroded in sealed 
steel capsules installed in the experimental cell. The capsules are 
heated either isothermally or through a transient and the reaction 
monitored with a pressure transducer which records the rate of 
hydrogen evolution from the uranium-water reaction. The experi- 
mental results will be reported elsewhere. 


2586 Recent developments in high-temperature drop calorimetry 
with regard to nuclear materials. Oetting, F.L. (Dow Chemical 
U.S.A., Golden, Colo. Rocky Flats Div.). pp 1-7 of Calorimetry, 
thermometry, and thermal analysis. Tokyo, Japan; Kagaku Gijutsu- 
Sha (1976). 

Considerable effort has been expended in the experimental 
determination of the enthalpy of formation, low-temperature heat 
capacity, and the vaporization characteristics of nuclear materials. In 
order to establish a consistent set of thermodynamic values for any 
given material, i.e. to be able to correlate the low temperature data 
(298 K) with that of the vaporization data, knowledge of the 
enthalpy and/or heat capacity at the elevated temperature is neces- 
sary. This presentation describes the recent developments in high- 
temperature drop calorimetry that have been made with particular 
emphasis on the determination of high-temperature enthalpies of 
nuclear materials. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 2613, 2616, 3189, 3660, 3661 


2587 (GA-A—14859) Design evaluation of the HTGR fuel ele- 
ment size reduction system. Strand, J.B. (General Atomic Co., San 
Diego, CA (USA)). Jun 1978. Contract EY-76-C-03-0167-053. 93p. 
Dep. NTIS, PC A06/MF AO1. 

A fuel element size reduction system for the “cold” pilot plant 
of the General Atomic HTGR Reference Recycle Facility has been 
designed and tested. This report is both an evaluation of the design 
based on results of initial tests and a description of those designs 
which require completion or modification for hot cell use. 11 figures. 


2588 (ICP—1165) Rover process verification studies: sintered 
metal filters blowback system. Meyer, H.S. (Allied Chemical Corp., 
Idaho Falls, ID (USA). Idaho Chemical Programs - rations 
Office). Aug 1978. Contract EY-76-C-07-1540. 46p. Dep. IS, PC 
A04/MF AOl1. 

This report describes process verification studies on the per- 
formance of the filter blowback systems used in the reprocessing of 
Rover fuels. The effectiveness of the installed plant equipment was 
tested using full-scale mockups in the pilot plant. Sintered metal 
filters were loaded with fines from a fluidized bed of graphite. 
Various combinations of design and operating parameters were 
tested to determine if successful blowbacks would be achieved. The 
effectiveness of the system for minimizing long-term effects such as 
irreversible filter plugging was evaluated. 12 figures, 5 tables. 


2589 (KFK—2536) Distribution of U(VD, Pu(IV) and nitric 
acid in the system uranyl nitrate - plutonium(IV) nitrate - nitric acid - 
water/30% TBP in aliphatic diluents. A compilation and critical 
evaluation of equilibrium data. Petrich, G.; Kolarik, Z. (Kernfors- 
chungszentrum Karlsruhe (Germany, F.R.). Inst. fuer Heisse 
Chemie; Kernforschungszentrum Karlsruhe (Germany, F.R.). Inst. 
fuer Datenverarbeitung in der Technik; Kernforschungszentrum 
Karlsruhe (Germany, F.R.). Projekt Wiederaufarbeitung und Abfall- 
ae Nov 1977. 54p. Dep. NTIS (US Sales Only), PC A04/ 
AOl. 


Distribution ratios of U(VI), Pu(IV) and nitric acid in the 
system uranyl nitrate - plutonium nitrate(IV) - nitric acid-water/30 
vol.% TBP in an alkane diluent were systematically gathered from 
the available literature; about 50% of the data are French, British 
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and German results which have not yet been published. In the first 

of this paper the distribution data are grouped according to 
increasing equilibrium concentrations of nitric acid, uranium(VI) and 
plutonium(IV) in the aqueous phase, segmented in 2 temperature 
ranges. In the second part the data are ordered according to their 
origin and the way of presentation in the original source. The data 
were critically evaluated and apparently erroneous distribution ratios 
were detected by a combined grouping - modelling procedure. 


2590 (NEDG—21856-1) Coprocessing option in the nuclear fuel 
cycle. Lambert, R.W.; Wilson, D.W. (General Electric Co., San 
Jose, CA (USA). Nuclear Energy Programs Div.). Apr 1978. Con- 
tract EY-76-C-09-1022. 53p. Dep. NTIS, PC A04/MF AO1. 

International non-proliferation objectives cannot be met 
solely through technical modifications of the nuclear fuel cycle. A 
workable solution will require a complex and highly integrated 
system of both technical and institutional controls. The concept of 
coprocessing, which maintains Pu in a chemically diluted form, is 
one technical option that appears practical and can make a meaning- 
ful contribution toward reducing diversion risks. Implementation of 
the coprocessing option appears feasible and requires significant 
change in only two steps of the nuclear fuel cycle. Necessary 
modifications to existing fuel processing concepts are relatively 
minor while modifications to the Pu conversion processes will 
require substantial development work to demonstrate the coconver- 
sion of U-Pu solutions into suitable mixed-oxide powders. For the 
light water reactor (LWR) fuel cycle, the cost impact of coprocess- 
ing is estimated to be less than 8% of the combined recovery and 
conversion cost. This translates to an increase of less than 0.1 mill/ 
kWh in the final delivered power cost. Coprocessing could pose a 
strong deterrent to potential diverters who must achieve their objec- 
tives covertly, within the tight constraints of limited resources, 
technical skills, and facilities. Particularly for subnational groups, the 
increased quantities of materials required, the added level of re- 
sources needed, and the extended time necessary for product separa- 
tion would provide significant barriers to diversion and decrease the 
relative attractiveness of the chemically diluted product. In the case 
of a national proliferation effort, the benefits are less pronounced but 
coprocessing advantages can still be obtained when the concept is 
combined with institutional approaches such as international fuel 
service centers. 


2591 (ORNL/TM—6427) Advanced Fuel Recycle Program 
progress report, April 1—June 30, 1978. Unger, W.E. (comp.). (Oak 
Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405-ENG- 
26. 126p. AT. 

The continuing basic laboratory and hot-cell studies, engi- 
neering research, and component equipment development activities 
are in support of a cold integrated prototype equipment test sched- 
uled for 1981 and a current conceptual design of a hot experimental 
facility planned for operation in the early 1990's. 


2592 Windscale inquiry. Comments on Mr. Justice Parker's 
conclusions. Moralee, D. Electron. Power; 24: No. 5, 355-358(May 
1978). 


The three questions posed by Mr. Justice Parker at the onset 
of the enquiry, namely, 1. Should oxide fuel from UK reactors be 
reprocessed in this country. 2. If yes, should it be at Windscale and 
3. If yes, should the plant be used to process foreign fuels are 
discussed in relation to the findings of the enquiry. 


2593 Reprocessing of fuel elements from German light-water 
reactors. Umwelt (Inf. Bundesminist. Innern); No. 60, 28-30(Feb 
1978). (In German). 

Statement of the Reaktorsicherheitskommission (RSK) on the 
reprocessing of fuel elements from German LWRs in La Hague and 
on the French vitrification process AVM (Atelier de Vitrification de 
Marcoule). 


2594 Development of the nuclear fuel reprocessing technology 
up to its current status. Baumgaertner, F. (Kernforschungszent 
Karlsruhe, Inst fuer Heisse Chem, Ger). Kerntechnik; 20: No. 2, 74- 
85(Feb 1978). (In German and English). 

Unless the use of nuclear energy is abandoned altogehter, 
reprocessing of nuclear fuel is necessary for economic reasons, for 
reasons of environment protection and in order to prevent misuse of 
fissionable materials in the future. In over 30 years of development 
and operation, the Purex process is the only process among various 
possible chemical processes which is used at present on an industrial 
scale. The continuing research and development work is aimed at 
the further optimization of this process, mainly in the direction of 
reducing the production of wastes, reducing the release of radioac- 
tivity into the environment and increasing long-term continuity of 
operation. Considering the equipment in conjunction with the meth- 
ods, the techniques accepted as being the best at present are me- 
chanical shearing of complete fuel rod bundles, extraction by means 
of pulsed columns and a combination of remote and of direct 
maintenance in conjunction with parallel standby process units and 
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sufficient buffering capacities between individual process areas. 26 
refs. 


2595 Gas cleaning in the nuclear fuel industry. Elliot, M.N.; 
Horsley, D.M.C. (AERE, Harwell, Oxfs, Engl). Filtr. Sep.; 15: No. 
1, 27-31(Jan-Feb 1978). 

Air cleaning procedures in nuclear fuel reprocessing plants 
are considered. Efficiency is of prime importance but the remote 
handling and treatment of contaminated filters must also be consid- 
ered and a different approach is required than in other industries. 
Current procedures are reviewed and longer-term developments 
aare discussed. 18 refs. 


2596 Planning and plutonium. Evidence of the Town and Coun- 
try Planning Association to the Public Inquiry into an oxide reprocess- 
ing plant at Windscale. London; Town and Country Planning Associ- 
ation (1978). 110p. 

The case of the Town and Country Planning Association of 
Great Britain at the Public Inquiry into the proposed uranium oxide 
reprocessing plant at Windscale, Cumbria, in the summer of 1977, is 
presented. The bulk of the book consists of the evidence of the 
Association's eight witnesses, several of whom have international 
reputations in their field. The main matters covered by the evidence 
are the economics of nuclear power compared with other sources of 
energy; energy demand and supply forecasts in the UK, and the 
timing and length of the so-called energy gap, together with alterna- 
tive ways of filling it and the prospects for coal, oil and gas; the risks 
of proliferation of nuclear weapons; the hazards of low-level radi- 
ation to the environment, the general public and workers in nuclear 
installations, and the inadequacy of current standards; the need for 
environmental impact analysis before approval is given to major 
nuclear installations, with reference to United States and British 
experience; the national, regional and local planning considerations 
such as employment, housing and visual impact. The evidence is put 
into context with introductory material on the purpose and terms of 
reference of the Inquiry, the main events leading up to it, and a 
general statement of the Association’s case. The book ends with a 
philosophical comment on the alternatives to a plutonium future. 


2597 Optimization of the sizes and dates of starting up of 
reprocessing plants. Nagashima, K. (Sumitomo Atomic Energy In- 
dustries Ltd., Osaka (Japan)). Genshiryoku Kogyo; 23: No. 9, 32- 
42(Sep 1977). (In Japanese). 

It is desirable to complete the nuclear fuel cycle domestically 
for promoting nuclear power generation in Japan, and the reprocess- 
ing of spent fuel is indispensable. However, the capacity of the 
reprocessing plant in PNC and the reprocessing by the commission- 
ing to foreign countries will be insufficient by the latter half of 1980s. 
In the planning of the second reprocessing plant in Japan, the 
following problems remain yet to be solved. The international regu- 
lation and the laws in Japan regarding the storage and transport of 
spent fuel, the disposal of radioactive wastes, and the recycling of 
plutonium must be established. The consensus of the public on the 
necessity and the safety of fuel reprocessing must be obtained. The 
technical investigation about fuel reprocessing and related business 
must be carried out sufficiently, including the necessity of introduc- 
ing the technology from abroad. The economy and various condi- 
tions for industrializing fuel reprocessing must be studied. The 
economy of fuel reprocessing plants, the reprocessing cost taking 
escalation into account, mean reprocessing cost, the optimization of 
the time of starting full operation and the time of starting-up, the rise 
of reprocessing cost due to the escalation of operational cost are 
explained. Numerical calculation was carried out about the second 
reprocessing plant in Japan, and the results are examined. 


2598 Results of uranium test conducted in the reprocessing plant 
of the Power Reactor and Nuclear Fuel Development Corporation. 
Genshiryoku Iinkai Geppo; 22: No. 5, 49-52(Jul 1977). (In Japanese). 

This document is the report presented by the nuclear fuel 
safety specialist committee about the uranium test conducted in the 
reprocessing plant of the Power Reactor and Nuclear Fuel Develop- 
ment Corporation. It was concluded from the evaluation of the Ist, 
2nd and 3rd uranium test results that the operability and safety for 
each process and the training of plant operators achieved the expect- 
ed results for providing the basis to enter hot test. The outline of 
individual tests from the Ist to 3rd tests in the reprocessing function- 
al test, for example, tests for receiving and storing spent fuel, 
removing fuel clad, dissolving and separating uranium, refining, 
evaporating and enrichment of uranium solution, treatment and 
disposal of radioactive wastes, etc. are explained at first. Then the 
operator training by lecture, field practice in the normal and emer- 
gency operation of the reprocessing plant, exposure control includ- 
ing the establishment of radiation management area and personal 
exposure control gas, liquid and solid waste management, the envi- 
ronmental surveillance for both land and sea, and the small scale 
troubles are reported briefly. 
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2599 Construction and operation program of reprocessing plant 
of the Power Reactor and Nuclear Fuel Development Corporation. 
Nakajima, K. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). pp 117-137 of Kakunenryo saishori. Taka- 
shima, Y. (Tokyo Inst. of Tech. (Japan). Research Lab. of Nuclear 
Reactor); Tamiya, S.; Tsujino, T.; Yagi, E.; Nakajima, K. Tokyo, 
Japan; ISU (1977). (In Japanese) 

The reprocessing plant of the Power Reactor and Nuclear 
Fuel Development Corporation which is constructed in Tokai is 
operated according to the purex system, and the following design 
parameters; the capacity is 0.7 t/day, the burn-up of fuel is about 
28,000 MWd/t, the cooling period is more than 180 days, the 
uranium enrichment is less than 4%, the maximum dimensions of fuel 
assembly is 470cm x 26cm x 26cm and the maximum weight of the 
fuel assembly is 1.2 t. The flow diagram of the reprocessing system 
in this plant, the plant layout at the site, the main specifications of 
the civil engineering, the main instrumentation cask specifications, 
the functional test of these facilities especially for the cleaning of the 
components and pipings by compressed air, water and steam, the 
inspection of the volumes of tanks, the characteristic test of compo- 
nents, the water flow test of piping system, the chemical characteris- 
tic test, waste disposal test, the test using uranium, the organization 
and the training of operators in this plant and the safety consider- 
ations are described in detail in this paper. The hot test will be 
conducted with the spent fuel which is taken from JPDR at first and 
then from BWR and PWR plants in Japan step by step. The hot test 
with the OTL facility using uranium is particularly explained in 
detail. 


2600 Present status and future tendency of reprocessing prob- 
lem. Tamiya, S. (Power Reactor and Nuclear Fuel Development 
Corp., Tokyo (Japan)). pp 25-45 of Reprocessing of nuclear fuel. 
Takashima, Y. (Tokyo Inst. of Tech. (Japan). Research Lab. of 
Nuclear Reactor); Tamiya, S.; Tsujino, T.; Yagi, E.; Nakajima, K. 
Tokyo, Japan; ISU (1977). (In Japanese) 

The spent fuel which is taken out from nuclear reactors is 
usually transported to and reprocessed in reprocessing plants. The 
throw-away disposal of spent fuel is not conducted because the cost 
is much more expensive as compared to reprocessing. The estimate 
of the demand of reprocessing spent fuel depends on the burn up of 
fuel, the storage duration of spent fuel in plants and the type of 
reactors. The demand of reprocessing spent fuel in the world was 
estimated by OECD and IAEA. These data show that the demand is 
about 1000t/y at present, about 3000t/y in 1980 and about 17.000t/y 
in 1990. 10-20 reprocessing plants with the capacity of 1000-1500t/y 
have to be constructed by 1990 to satisfy the demand. First, the 
present situation of reprocessing plants and the future schedule in the 
USA and Europe are explained, for example, BNFL in UK, 
COGEMA in France, KEWA in Germany and Others, and next, the 
new problem of security for the prevention of dispersion of plutoni- 
um is reviewed. The circumstances of reprocessing spent fuel in 
Japan are new the final test stage in the Tokai plant of the Power 
Reactor and Nuclear Fuel Development Corporation, but the 
demand of the reprocessing is estimated about 1700t/y in 1990, and 
the second plant is scheduled to be operated by 1990. The problems 
including the organization, the funds, the establishment of relating 
technology, the laws and standards and the physical protection are 
reviewed. 


2601 Safety design and safety evaluation of reprocessing plant. 
Yagi, E. (Mitsubishi Metal Corp., Tokyo (Japan)). pp 85-116 of 
Kakunenryo saishori. Takashima, Y. (Tokyo Inst. of Tech. (Japan). 
Research Lab. of Nuclear Reactor); Tamiya, S.; Tsujino, T.; Yagi, 
E.; Nakajima, K. Tokyo, Japan; ISU (1977). (In Japanese) 

The securing of safety in the reprocessing plant for spent fuel 
is carried out by the establishment of safety criteria, the strengthen- 
ing of safety design, the confirmation by safety evaluation, the 
quality assurance during manufacture and plant construction, the 
confirmation of performance in use, and the proof by safety research. 
The estimated accidents in reprocessing plants and the countermeas- 
ures, the siting conditions of reprocessing plants, natural disaster 
conditions, for example, typhoon, flood, tidal wave, landslide earth- 
quake, snowfall, thunder, etc., the aseismatic design criteria for 
reprocessing plants, the system for confinement, especially the classi- 
fication of buildings and the ventilation condition, the shielding in 
reprocessing plants, the design of critical safety, the chemical safety 
in reprocessing plants, the present status about the safety criteria for 
the reprocessing plants in Japan and USA, the safety evaluation for 
the irradiation dose in normal operation and accident condition, the 
release rate of irradiation material in hypothetic accidents and the 
safety evaluation in Japan, etc. are presented in this paper. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 2255, 2607, 4091, 4094 
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2602 (DOE/ET—0055) pec orer eng estimates of the charge for 
spent-fuel storage and disposal services. (Department of Energy, 
Washington, DC (USA)). Jul 1978. 66p, Dep. NTIS, PC A04/MF 
AOl. 

The purpose of this report is to stimulate discussion among a 
wide range of interested parties concerning a one-time charge by the 
U.S. Government for disposal, or interim storage and disposal, of 
spent unreprocessed nuclear fuel. The report contains a set of 
estimates of the charge based on current cost figures and a variety of 
demand, logistical, institutional, and cost overrun assumptions. The 
services are to be offered to domestic utilities by the U.S. Govern- 
ment in connection with the spent fuel policy approved by the 
President and announced by the Department of Energy (DOE) on 
October 18, 1977. This policy is a direct result of the indefinite 
deferral of all commercial reprocessing of spent fuel announced by 
President Carter on April 7, 1977. The services will also be offered 
to foreign governments on a limited basis in cases where this action 
would contribute to U.S. goals for nonproliferation of nuclear weap- 
ons. The report does not establish new policy and it does not commit 
DOE to any specific program, schedule or charge. No scenario or 
case is to be considered most important, no methodology is to be 
considered definitive, and no charge is to be considered most likely 
or to represent a proposed charge. The report describes basic 
principles and methodologies for calculating the charge and high- 
lights primary cost centers. Current estimates of program and facility 
costs are used. Various aspects of the DOE Spent Fuel Storage 
Program are brought into focus through this analysis. Interested 
parties should find these assessment criteria helpful for their planning 
and useful in discussions concerning the program. 


2603 (SAND—78-0707C) Effect of compression on reactivity of 
plutonium based materials. Marshall, A.C.; Marotta, C.R. (Sandia 
Labs., Albuquerque, NM (USA); Nuclear Regulatory Commission, 
Washington, DC (USA)). 1978. Contract EY-76-C-04-0789. 8p. 
(CONF-780506—39). Dep. NTIS, PC A02/MF AO1. 

From 5. symposium on packaging and transportation of radio- 
active materials; Las Vegas, NV, USA (7 May 1978). 

A question has been raised as to whether or not a criticality 
accident could occur, due to the compression of plutonium materials, 
during a high speed impact accident of a Plutonium Air Transport- 
able Package (PAT). At the request of the Nuclear Regulatory 
Commission, this potential accident has been investigated. The ap- 
proach was general and not limited to any particular shipping 
package design or arrangement, fuel composition or quantity of 
fissionable material. The reactivity change due to compression of 
bare (unreflected) spheres was investigated. It is shown that a bare 
system will experience the largest reactivity change during compres- 
sion. The investigation utilized the one-dimensional transport theory 
code, DTF for the bare sphere calculations. A simple formula was 
also derived, using the Wigner Rational Approximation. A recom- 
mended maximum permissible initial multiplication factor for a plu- 
tonium package can be computed from this formula and a knowl- 
edge of the maximum density change during a high speed impact 
accident. Calculations were also performed using the KENO Monte 
Carlo computer code, in which a typical air transportable package 
was explicitly modeled. The results of these “explicit” calculations 
support the assertion that the formula used to obtain the maximum 
permissible initial multiplication factor yields conservative results. 


2604 (Y/OWI/SUB—78/42512/2) Economics of National 
Waste Terminal Storage Spent Fuel Pricing Study. (TRW, Inc., 
McLean, VA (USA). Energy Systems Planning Div.). May 1978. 
Contract W-7405-ENG-26. 103p. Dep. NTIS, PC A06/MF AOI. 

The methodology for equitably pricing commercial nuclear 
spent fuel management is developed, and the results of four sample 
calculations are presented. The spent fuel management program 
analyzed places encapsulated spent fuel in bedded salt while main- 
taining long-term retrievability. System design was reasonable but 
not optimum. When required, privately-owned Away From Reactor 
(AFR) storage is provided and the spent fuel placed in AFR storage 
is eventually transported to final storage. Applicable Research and 
Development and Government Overhead are included. The cost of 
each component by year was estimated from the most recent appli- 
cable data source available. These costs were input to the pricing 
methodology to establish a one-time charge whose present value 
exactly recovered the present value of the expenditure flow. The 
four cases exercised were combinations of a high and a low quantity 
of spent fuel managed, with a single repository (venture) or a 
multiple repository (campaign) approach to system financial struc- 
ture. The price for spent fuel management calculated ranged from 
116 to 152 dollars (1978) per kilogram charged initially to the 
reactor. The effect of spent fuel receiving rate on price is illustrated 
by the fact that the extremes of price did not coincide with the cases 
having the extremes of undiscounted cost. These prices for spent fuel 
management are comparable in magnitude to other fuel cycle costs. 
The range of variation is small because of compensating effects, i.e., 
additional costs for high early deliveries (AFR and transportation) 
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versus lower present value of future revenue for later delivery cases. 
The methodology contains numerous conservative assumptions, pro- 
visions for contingencies, and covers the complete set of spent fuel 
management expenses. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 2602 


2605 Supply of separative work to Western Europe and its 
effects on the natural uranium requirement. Lurf, G.; Luetkemeier, 
E.; Max, A. (Nuklear-Chemie und -Metallurgie G.m.b.H. 
(NUKEM), Hanau (Germany, F.R.)). At Strom; 24: No. 1, 13- 
15(1978). (In German). 

The supply of fission energy to Western Europe is character- 
ized by a large discrepancy between the actual fission energy re- 
quirement of the reactors and the supplies of fission energy fixed by 
contracts, due to the delays in the nuclear-energy power-station 
extension program. The fulfillment of the enrichment contracts then 
causes a requirement larger than the uranium supplies under the 
previous contracts which, when accumulated up to the year of 1987, 
will be approximately twice as great as the actual uranium required 
for supply to the reactors. 


2606 Strategic position of the United States with respect to 
uranium supply and demand in the foreseeable future. Kroft, D.J. 
Stanford, CA; Stanford Univ. (1976). 285p. University Microfilms 
Order No. 77-18,263. 

Thesis (Ph. D.). 

Unless additional domestic uranium reserves are discovered, 
and attendant production capacity developed, a shortage of uranium 
supply is possible in the United States by 1981. To forestall a 
shortage in the domestic supply of uranium, it will most likely be 
necessary for United States’ utility companies to obtain a portion of 
their uranium from foreign sources. Many nations known or thought 
to have significant resources of uranium have enacted restrictions on 
the exploration for, and/or exploitation of deposits of uranium to 
promote self-sufficiency, or to achieve political goals. Increasing 
demand by foreign nations for imported uranium will intensify 
competition among both producers and consumers of nuclear fuel 
for available resources of uranium. Because of these considerations, 
domestic utility companies which either have, or intend to adopt, a 
nuclear power generating capacity will find it difficult, if not impos- 
sible to satisfy their future uranium demands. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 3297, 4284, 4285, 4286, 

4288, 4289, 4290, 4291, 4292, 4293, 4294, 4295, 4296, 4297, 
4299, 4300, 4301, 4302, 4303, 4304, 4305, 4306, 4307, 4308, 
4310, 4311, 4312, 4313, 4314, 4315, 4316, 4317, 4318, 4319, 
4321, 4322, 4323, 4324, 4325, 4326, 4327, 4328, 4329, 4330, , 
4332, 4333, 4334, 4335, 4336, 4337, 4338, 4339, 4340, 4341, 4342, 
4343, 4344, 4345, 4346, 4347, 4348 


2607 (RHO-C—6) Preliminary engineering studies of shipping 
casks for transporting canisters of solidified high-level radioactive 
waste. Final report, Revision 1. Bray, G.R.; Ridihalgh, J.L. (Science 
Applications, Inc., McLean, VA (USA); Ridihalgh, Eggers and 
Associates, Columbus, OH (USA)). 24 Oct 1977. Contract EY-77-C- 
06-1030. 92p. Dep. NTIS, PC AOS/MF AO1. 

The possible physical constraints that transportation could 
impose on the design of canisters include limits on thermal content, 
weight, radioactive source terms, materials of construction, canister 
configurations, and space envelopes. In addition, a major design 
objective for the transportation of solidified high-level waste is the 
maximization of the contents of each cask load in order to minimize 
the total number of waste shipments. This tends to decrease both 
public and occupational dose commitments, and maximize safety 
considerations by minimizing the number of shipments. The major 
conclusion of this study is that the transportation phase of high-level 
waste does not impose more restrictive design constraints on the 
high-level canister than do the other portions of the high-level waste 
canister life cycle such as filling, interim storage, and final terminal 
storage. But the canister configuration and space envelope can 
significantly influence the amount of high-level waste that can be 
shipped per cask load. 


2608 (RHO-LD—51) Disposal of strontium and cesium cap- 
sules in geologic media: an analysis of technical feasibility. Watrous, 
R.A.; Chen, D.D. (Atomics International Div., Richland, WA 
(USA). Rockwell Hanford Operations). Apr 1978. Contract EY-76- 
C-06-1030. 26p. Dep. NTIS, PC A03/MF AO1. 
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The storage configuration evaluated was one in which a 
single capsule would be contained within and positioned at the 
center of a 24-in. dia cylindrical canister which in turn would be 
emplaced in a slightly larger borehole located in the repository 
(tunne!) floor. The net effect of this arrangement would be that the 
capsule would radiate its heat to the canister/rock boundary which, 
due to its radial distance (12 in.), would experience an acceptably 
low heat flux into the rock and, hence, an acceptably low tempera- 
ture response. Results of calculations indicate that for CsCl capsules 
there is no technical limitation related to rock temperatures, capsule 
wall temperatures, corrosion effects (over an assumed 25-year retrie- 
vability period), or capsule core temperatures which would suggest 
that they could not be disposed of in basalt or bedded salt. For the 
geologic disposal of SrF2 capsules, rock or salt temperatures, al- 
though higher than for disposal of CsCl capsules, would not be 
excessive; hence, there is no technical limitation related to the 
relatively high specific power of SrF2 capsules or its effect on the 
geologic media which would prevent disposal of SrF2 capsules in 
this manner. Temperatures within the capsule itself may create two 
marginal situations. First, the outer, stainless steel capsule wall may 
be “sensitized’’ such that it would be vulnerable to stress corrosion 
cracking if ever returned to a water basin. However, the objective of 
assuring “easy retrieval’ would not be seriously compromised by 
this condition of sensitization. Secondly, the corrosion life of the 
Hastelloy C-276 inner capsule wall, although predicted to be accept- 
able in this application by the results of early corrosion studies, may 
remain a point of uncertainty, pending the completion of a SrF2/ 
containment compatibility test program currently underway at Pacif- 
ic Northwest Laboratory. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 2592, 2651, 3314, 3315, 3341 


2609 (HEDL-SA—1422) Radioactive acid digestion test unit 
nonradioactive startup operations, Allen, C.R.; Cowan, R.G.; Crip- 
n, M.D.; Divine, J.R. (Hanford Engineering Development Lab., 
ichland, WA (USA)). May 1978. Contract EY-76-C-14-2170. 21p. 
(CONF-780622—68). Dep. NTIS, MF AO. 
From ANS annual meeting; San Diego, CA, USA (18 Jun 


1978). 
The Radioactive Acid Digestion Test Unit (RADTU) will 
prouene 5 kg/hour of combustible solid waste and is designed to 
andle almost all solid combustible waste found in plutonium proc- 
essing with plutonium contamination levels up to scrap. The 
RADTU is designed with special safety features to safely contain 
high masses of fissile materials and to safely handle unusual materials 
and reactive chemicals which may find their way into the waste. 
Nonradioactive operating experience to date has been very satisfac- 
tory. RADTU has been operated for extended runs on both a 24- 
hour per day basis as well as on a one shift per day basis. Some 
minor operating problems have been encountered as expected in a 
shakedown operation. In general, solutions to these have been readi- 
ly found. 12 figures. 


2610 (ICP—1159) Radioactive waste feed flow control in Waste 
Calcining Facility. Taylor, L.L. (Allied Chemical Corp., Idaho Falls, 
ID (USA). Idaho Chemical Programs - Operations Office). Aug 
1978. Contract EY-76-C-07-1540. 78p. Dep. NTIS, PC A05/MF 
AOl. 

The system used to control radioactive feed flow to the 
Waste Calcining Facility (WCF) is described. While angle valves 
and electromagnetic flowmeters have proven suitable for throttling 
flow in past processing campaigns, changes in feed properties have 
created recurring problems. The results of literature searches and 
pilot-plant studies of alternatives or improvements to the existing 
WCF feed control system to prevent flow control problems are 
reported. 


2611 (MLM—2542) Tritium waste control: April—June 1978, 
(Mound Facility, Miamisburg, OH (USA)). 28 Jul 1978. Contract 
EY-76-C-04-0053. 23p. Dep. NTIS, PC A02/MF AO1. 

The Combined Electrolysis Catalytic Exchange system was 
operated to experimentally determine mass transfer coefficients and 
to test the process controller. Values for H/sub OG/ and K/sub 
tilde y/a were obtained at three separate molar flow ratios (tilde L/ 
tilde G). Replicate values of K/sub tilde y/a from additional runs 
agreed with initial results to within 16%. Two process controller 
tests were completed that demonstrated the reliability of the system 
hardware and the feasibility of the digital controller software. The 
feasibility of using a xenon flashlamp source in the uv photodissocia- 
tion step of the two-photon water-hydrogen laser isotope separation 
(LIS) process has been demonstrated with H2O/D. and D.2O/H2 
photocatalyzed exchange experiments. A nearly 10 : 1 isotopic 
selectivity between the photodissociation of ground state HzO and 
D2O was observed with an unfiltered xenon flashlamp source. The 
effectiveness of the hydrogen scavenger system was also demonstrat- 
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ed in these experiments. Tests continued on samples of cement and 
cement-plaster mixtures which were injected with tritiated water, 
cured, and then impregnated with catalyzed styrene monomer. After 
polymerization the samples were put into uncontaminated water and 
the tritium concentration was monitored. No significant differences 
were noted except in two cases when the polyethylene bottle had 
been removed, which resulted in 35 times more tritium being re- 
leased into the surrounding water. The samples still in the polyethyl- 
ene bottles have released an average of 2.3 Ci to the water. The 
tritium release study of actual burial packages is continuing. Two 
additional drums containing octane waste were added to the study, 
and now all types of liquid waste packaged are represented in the 
test. The average fractional release from three packages containing 
oil or water waste is 5 x 10~7 after 180 weeks. 


2612 Treatment and disposal of liquid waste in the nuclear 
power industry. Lewis, J.B. Power Plant South. Afr.; 77, 79, 82, 85, 88, 
91(Aug 1978). 

Paper presented at a symposium organised by the University 
of Newcastle upon Tyne in association with the Institute of Water 
Pollution Control and the Institution of Chemical Engineers. 

The paper discusses radioactive liquid wastes from the nucle- 
ar industry: authorizations, concentrations of released radioactive 
elements, types of wastes, treatment techniques and disposal, of 
radioactive concentrates. 


2613 Cation-exchange separation of cesium-137, strontium-90 
and rare earths in nuclear fuel reprocessing waste. Kubota, M.; 
Nakamura, H.; Amano, H. (Jpn At Energy Res Inst, Ibaraki-ken). J. 
Nucl. Sci. Technol. (Tokyo); 15: No. 1, 24-31(Jan 1978). 

The sequential separation of '*7Cs, ®°Sr and rare earth radioi- 
sotpes in the nuclear fuel reprocessing waste solution was studied by 
cation exchange. By using nitric acid of different concentrations as 
eluant, optimum concentration of the acid to separate sequentially 
the radioisotopes was determined by batch and column work in the 
presence of Al(NOs)3 or NaNOs. The procedure planned on the 
basis of the fundamental studies was successfully applied to separate 
the ong-lived fission products in the fuel reprocessing waste generat- 
ed on the consequence of the test run of the fuel reprocessing in 
Japan Atomic Energy Research Institute. 3 refs. 


2614 Traitement, conditionnement et stockage des dechets so- 
lides alpha et des coques de degainage. Paris, 5-7 decembre 1977. 
Compte rendu du seminaire technique AEN/AIEA. (Treatment, condi- 
tioning and storage of solid alpha-bearing waste and cladding hulls. 
Paris, 5-7 December 1977. Proceedings of the NEA/IAEA technical 
seminar), Paris, France; OECD (1978). 362p. (In English, French). 

From NEA/IAEA technical seminar on treatment, condition- 
ing and storage of solid alpha-bearing waste and cladding hulls; 
Paris, France (5 - 7 Dec 1977). 

A synthesis of the current practices and research and devel- 
opment work in the area of alpha-bearing waste and cladding hulls 
management is presented in 27 papers. After a review of national 
programmes, general management aspects of radioactive wastes are 
presented and different techniques are exposed, mainly incineration, 
volume reduction, conditioning concepts and cladding hulls. 


2615 Continuous bituminization plant. Sano, K.; Okubo, K.; 
Kawazu, H.; Akahori, M. (Ebara Mfg. Co. Ltd., Tokyo (Japan)). 
Ehara rae No. 101, 38-41(Sep 1977). (In Japanese). 

A plant for continuous bituminization of radioactive waste 
was installed for the service of solidification in 200 liter steel drum at 
Tsuruga Nuclear Power Station (357MWe BWR) of Japan Atomic 
Power Co.. This is the first one at a power station in Japan and is 
designed mainly concentrated sodium sulfate solution. MITI’s at- 
tendance test was carried out and proved the solidification capability 
of bituminization with simulated waste solution. Solidification ma- 
chine is of Luwa's thin film evaporator which is the biggest of this 
type for bituminization in the world. A series of performance test is 
under way. 


2616 Radioactivity management and nuclear safety. Int. At. 
Energy Agency Bull.; 19: No. 3, 21-25(Jun 1977). 

Several nations are studying the possibilities of vitrifying 
highly radioactive liquid waste resulting from reprocessing irradiat- 
ed nuclear fuel and disposing of the solidified product in a deep 
geological formation. With the exception of radioiodine, gaseous 
radionuclides seem to be of limited importance to population expo- 
sures now. But hazards are possible in view of the expected expan- 
sion of nuclear plants. Some papers delivered at the IAEA interna- 
tional conference held in May 1977 noted that more attention should 
be given to decommissioning. Emphasis was placed on justifying the 
risks associated with exposure to radiation. The excellent safety 
record based on many reactor years of operation was stressed. 


2617 Radioactive wastes. Part. 2. Gauvenet, A. (CEA, 75 - 
Paris (France)). Rev. Energ.; 28: No. 292, 152-159(Mar 1977). (In 
French) 
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Radioactive waste amounts produced during nuclear fuel 
cycle (ore processing, enrichment and fuel fabrication, reactors, 
irradiated fuel reprocessing) are evaluated. The problems of low and 
medium activity wastes are examined: liquid waste processing, solid 
waste packaging, transport and storage. 


2618 Device for radioactive waste processing. K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978-9, 998/47. 14 Jul 
1976. 3p. (In Japanese). 

A device is claimed to remove burr on the pellet surface 
obtained by pelletizing radioactive powder by the use of a rotatable 
roller type pellet molding machine, to prevent occurrence of powder 
from the pellets. Condensed radioactive liquid waste is vaporized 
and dried into powder form, which is fed to a granulator. The 
powder is forced in by means of a screw nad pelletized by a rotating 
roll. Pellets are charged into a rotating cage through a hopper, and 
rotation of the cage causes pellets to be rubbed with each other and 
to contact with meshes of the cage to remove burr, whereby they 
are formed into shaped pellets when the latter come out of the cage, 
which pellets are transported towards the drum filler via the hopper. 
Incomplete pellets or burr drop onto the lower hopper through the 
meshes of the cage and are turned to the granulator again. 


2619 Storage method of radioactive exhaust gases. An, B.; 
Tsuda, G.; Sawada, M.; Hirano, S.; Kanazawa, T. (to Kobe Steel 
Ltd. (Japan)). Japanese Patent 1978-9,997/A/. 13 Jul 1976. 4p. (In 
Japanese). 

A method is claimed to positively separate and recover 
radioactive rare gases from exhaust gases without the former being 
released into open air and to store the recovered radioactive rare 
gases for a long period of time under sufficient safety control. A 
double cylinder is temporarily assembled within a preparation room, 
the assembled cylinder is placed on a truck, after which the truck is 
transported to a sealing equipment room to separate the cap, gas 
piping is connected to a radioactive exhaust gas feed valve, and the 
cylinder is interiorly held vacuum and thereafter the radioactive 
exhaust gases are sealed therein. Next, liquid nitrogen is fed through 
a valve into a cover cylinder and a gas seal valve is closed. Then, the 
truck loaded with the double cylinder with the exhaust gases sealed 
is transported to a welding position, where the cap is coupled, for 
automatic welding. Upon completion of welding process, the double 
cylinder is inserted into a leak testing vessel to ensure of good 
weldability using a leak detector, after which the double cylinder is 
stored in the pool. 


2620 Continuous treatment device of radioactive laundry waste. 
Suzuki, T.; Sakurai, M.; Inami, 1; Shirai, T. (to Nippon Atomic 
Industry Group Co. Ltd., Tokyo). Japanese Patent 1977-156,300/A/. 
22 Jun 1976. 3p. (In Japanese). 

Object: To continuously and automatically remove solid ma- 
terial arrested in a strainer to prevent clogging of the strainer. 
Structure: Radioactive laundry waste discharged from a washing 
place is collected in a collecting tank and fed under pressure to a 
rotary cylindrical strainer by means of a pump to remove floating 
solids contained in the liquid waste. As the solids in the liquid waste 
accumulates, the rotary cylindrical strainer produces a pressure 
differential between an inlet and an outlet thereof. This pressure 
differential is detected by a differential meter to feed a signal to a 
controlling panel, and when the differential exceeds a set level, a 
sludge discharging automatic opening and closing valve opens to 
discharge the solids accumulated on the strainer. The sludge is 
filtered by a bag filter within a disposing tank so that filtrate is 
returned to the collecting tank by means of a pump whereas the 
solids are disposed. 


2621 Filling method of radioactive wastes. Horiuchi, S.; Hirano, 
M.; Taniguchi, T. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 
1977-154,999/A/. 16 Jun 1976. 3p. (In Japanese). 

A method is provided to alternately fill a vessel with a 
radioactive solid portion dried and granulated and a radioactive resin 
waste to enhance a filling efficiency. Radioactive liquid waste and 
filter sludge are introduced into a dryer by a liquid waste feed pump 
where they are dried into powdery state, and then introduced into a 
granulating machine where they are pelletized and entered a weigh- 
ing hopper. On the other hand, the resin waste slurry is introduced 
into a resin waste dryer by a resin waste pump where it is dried, and 
thereafter it is introduced into a resin waste weighing hopper. After 
the desired amount of pellets have been filled into the hopper by the 
pellet weighing machine, a filling valve is opened to fill the drum 
can with the pellets in the hopper. Thereafter, the hopper is filled 
with the desired amount of resin waste by the resin waste weighing 
machine, and then the filling valve is opened to fill the drum can 
with the resin waste in the hopper. The above mentioned operation 
is repeated to alternately fill the pellet and the resin waste. 


2622 Method and apparatus for radioactive waste processing. 
Horiuchi, S.; Hirano, M.; Kikuchi, M.; Taniguchi, T.; Kuno, T. (to 
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Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-153,100/A/. 14 
Jun 1976. 3p. (In Japanese). 

A method is claimed to dispose wastes of various composi- 
tions and increase a filler amount per drum can. Structure: Radioac- 
tive liquid waste and radioactive filter sludge are dried, and radioac- 
tive solid portion contained in said radioactive liquid waste and said 
sludge and obtained by drying is granulated. The thus granulated 
radioactive solid portion and the dried radioactive resin waste are 
sealed within the vessel. In one embodiment of the present invention, 
the number of drum cans at the final disposal can be reduced to 1/2 
to 1/7 of prior arts, and the radioactive liquid waste, the filter sludge 
and the resin waste may be disposed simultaneously. 


2623 Method of manufacturing a solidified body for storing 
radioactive wastes. Kikuchi, M.; Yusa, H. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-149,600/A/. 9 Jun 1976. 4p. (In 
Japanese). 

A method is claimed to manufacture, at a relatively low 
temperature and in a short time, a solidified body for storing radioac- 
tive waste in which radioactive solids permeate sufficiently into a 
filler. A radioactive solid such as sodium sulfate pellet is heated at a 
level more than a softening point of a thermoplastic material (for 
example, such as asphalt, polyethylene) as a filler, and thereafter, the 
heated radioactive solid is filled into a storage vessel together with a 
molten thermoplastic material. It should be noted that after the 
radioactive solid is put into the vessel, the solid may be heated along 
with the vessel, after which the molten thermoplastic material may 
be filled into the vessel. 


2624 Air-tight disposing device for solid radioactive waste. 
Aoyama, S. (to Japan Atomic Energy Research Inst., Tokyo). 
Japanese Patent 1977-144,600/A/. 27 May 1976. 4p. (In Japanese). 

A construction method is claimed for an air-tightly connect- 
ing radioactive material handling equipment with a radioactive 
waste container through a vinyl bag, to use a multi-stage expansion 
tube to introduce the radioactive waste into the waste container in 
safe and positive manner. During normal operation in the radioactive 
material handling equipment, a multi-stage expansion cylinder is 
extended by operation of a remote shaft to suitably throw the waste 
in a state with a vinyl bag protected, whereas when the waste is 
disposed away from the equipment, the multi-stage expansion cylin- 
der is contracted and received into a holder, and the vinyl bag is 
heated and sealed at a given position and cut, after which a cover of 
an outer container for disposal is closed and carried out. The vinyl 
bag remained on the side of the holder after sealed and cut is put into 
the waste container after a fresh vinyl bag, in which another waste 
container is received, has been secured to the holder. 


2625 Method of removing tritium in exhaust water in a nuclear 
equipment. Iwamoto, T. (to Tokyo Shibaura Electric Co. Lid., 
Kawasaki, Kanagawa (Japan)). Japanese Patent 1977-137,600/A/. 12 
May 1976. 4p. (In Japanese). 

A method is claimed to increase the efficiency of removing 
tritium from waste water through adsorption treatment. Steam is 
produced by heating waste water containing tritium, and it is passed 
through a tube filled with an adsorbent such as activated alumina, 
silica gel or zeolite. When a control limiting value is reached by the 
concentration of tritium within the steam, the flow of steam is 
stopped, and the adsorption tube is removed from the path of steam 
flow. Thereafter, another adsorption tube containing the afore-said 
adsorbent is provided in the steam flow path, and the steam is then 
allowed to flow again. 


2626 Selecting device for processing method of radioactive gas- 


eous wastes. Sasaki, R.; Komoda, N. (to Hitachi Ltd., Tokyo 
(Japan)). Japanese Patent 1977-135,999/A/. 10 May 1976. 3p. (In 
Japanese). 

A method is provided to extend the period of replacement of 
a filter for adsorbing radioactive material by discharging waste gas 
containing radioactive material produced from an atomic power 
equipment after treating it by a method selected on the basis of the 
results of measurement of wind direction. Exhaust gas containing 
radioactive material produced from atomic power equipment is 
discharged after it is treated by a method selected on the basis of the 
results of wind direction measurement. For instance, in case of sea 
wind the waste gas passes through a route selected for this case and 
is discharged through the waste gas outlet. When the sea wind 
disappears (that is, when a land wind or calm sets in), the exhaust gas 
is switched to a route for the case other than that of the sea wind, so 
that it passes through a filter consisting of active carbon where the 
radioactive material is removed through adsorption. The waste gas 
now free from the radioactive material is discharged through the 
waste gas outlet. 


2627 Process for the solidification of liquid radioactive wastes. 
Berreth, J.R. (to Energy Research and Development Administra- 
tion, Washington, D.C. (USA)). French Patent 2,307,343/A/. 8 Apr 


ERA VOL. 4, NO. 2 


1976. Priority date 11 Apr 1975, United States of America (USA). 
6p. (In French). 

Priority claim: 11 Apr 1975, US. 

A process is described for solidifying liquid radioactive 
wastes by heating the wastes until they are dry, the wastes contain- 
ing nitrates and nitrites which, through being heated, cause toxic 
nitrogen oxides to be released. The characteristic of the process is 
the addition of urea to the waste solution before the solution is 
heated, so that by this heating of the solution the urea reacts with the 
nitrates and nitrites present in the solution giving off Nz, CO2 and 
NHs gas. 


2628 Method for the disposal of tar generated when radioactive 
solid waste is burned. Ono, T. (to Central Research Inst. of Electric 
Power Industry, Tokyo (Japan)). Japanese Patent 1977-113,500/A/. 
19 Mar 1976. 3p. (In Japanese). 

A method is claimed to transport, while maintaining a suitable 
temperature, inflammable gases containing tar contents emitted 
when radioactive solid waste is burned, for complete combustion to 
thereby prevent occurrence of contamination due to tar. After 
having been dried in a dryer the radioactive solid waste is fed to a 
dry distilling plant for dry distillation and carbonization in a manner 
such as to burn the surface while controlling formation speed of 
thermal cracking gases. The gases generated at that time are fed to 
an injurious gas removing device to remove the injurious gas and 
then fed into a combustion device where inflammable gases are 
completely burned and formed gases are returned to a flue. It will be 
noted that a pipe line from the drying and distilling device to the 
injurious gas removing device and a pipe line from the injurious gas 
removing device to the combustion device are heated and main- 
tained at a temperature such that the tar contents in the generated 
gases are not condensed and yet not thermal-cracked. The carbon- 
ized matter resulted from dry distillation is burned in the combustion 
device. 


2629 Method for the disposal of waste gases containing radioac- 
tive gases. Saito, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-113,497/A/. 19 Mar 1976. 3p. (In Japanese). 

Object: To liquefy and distill radioactive gases generated in 
volume during a short period of time as waste gases of vacuum 
pump when a turbine is started in an atomic power plant. Waste 
gases from a condenser pass through an oxygen and hydrogen 
binding unit to merge with waste gases containing a large amount of 
radioactive rare gases from a vacuum pump when a turbine is 
started. A portion of the gases after merging, which is beyond a 
capacity processed by rare gas processing device, is subjected to 
removal of HzO and CO: by means of an impurity removing device, 
after which it is cooled by a heat exchanger and then enter a 
liquefying and distilling plant. In this plant, the supplied gases are 
liquefied through 20 to 50%, and clean gases not liquefied are 
elevated in temperature through the heat exchanger and discharged 
through a roe The liquids containing rare gases stored in the 
liquefying and distilling plant enter a gas forming device to be 
formed into gases by natural heating, after which they enter a rare 
gas processing device. The rare gases are removed and recovered by 
this device whereas the clean gases are discharged through the stack. 


2630 Method for the disposal of radioactive waste liquids. Sugi- 
moto, Y.; Kamiya, K.; Kuriyama, O. (to Hitachi Ltd., Tokyo 
(Japan)). ‘Japanese Patent 1977-113,499/A/. 19 Mar 1976. 4p. (In 
Japanese). 

A method is presented to solidify radioactive waste liquids 
such as washing liquids containing radioactive material generated in 
an atomic power plant to thereby facilitate transport of them. A 
drum can is inserted into a drum can supporting vessel and carried 
by a truck toward and under the evaporation chamber. A lifter is 
upwardly extended by an elevator to provide an intimate contact 
between the lower end of a steam chamber and the upper end of the 
drum can —- a seal ring. Next, a mixture of a washing waste 
liquid and a defoaming agent is filled from a supply pipe into the 
drum can in spraying manner. Into a heater is supplied heated vapor 
from a heated vapor supply pipe to vaporize and condense the waste 
liquids. The vaporized vapor passes through a demister and is 
condensed by a condenser. After the condensed liquids of a predeter- 
mined concentration have been obtained, a lifter is retracted to cause 
the drum can to be moved under a cement mixer to feed cement into 
the drum can for mixing and solidifying it therein. 


2631 Process for separating radioactive gases. Kimura, S.; 
Awada, Y. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
107,500/A/. 5 Mar 1976. 3p. (In Japanese). 

a method is presented to efficiently and safely separate and 
recover raw gases such as krypton which requires radioactive at- 
tenuation by a long term storage. Structure: A mixture of krypton 
and xenon is separated by liquefaction from raw gases at a first 
distillation column, using latent heat of liquid nitrogen. The krypton 
and xenon mixture separated by liquefaction at the first distillation 
column is separated into krypton and xenon, by controlling oper- 
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ation pressure of a second distillation column at about 3 - 5 atm., 
using sensible heat of low temperature nitrogen gas discharged from 
a top of the first distillation column and a condenser. 


2632 Processing method of a radioactive waste resin. Kikuchi, 
M.; Kamiya, K.; Yusa, H. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-106,099/A/. 3 Mar 1976. 6p. (In Japanese). 

A method is claimed to treat a radioactive resin and radioac- 
tive nuclides separately, by separating high-level radioactive nuclide 
bonded with the radioactive waste resin from the radioactive waste 
resin, and by removing them by chelation. High-level radioactive 
nuclides bonded with a radioactive waste resin in a waste liquid is 
separated from each other by adding sulfuric acid and sodium 
hydroxide to the waste liquid. Thereafter, a chelating agent is 
admixed to the waste liquid in which the high-level radioactive 
nuclides are separated, so that chelate compounds are produced as 
the reaction products of the chelate agent with the high-level 
radioactive nuclides. The radioactive waste resin is separated from 
the waste liquid before or after the chelate agent is admixed. While 
the chelate compounds are separated from the waste liquid contain- 
ing the chelate compounds. Thus, radioactive resin and the chelate 
compound are treated separately. Whereby, the radioactive waste 
resin bound with the high level radioactive substance can be treated 
easily. 


2633 Solidification process for radioactive wastes. Newby, B.J. 
(to Energy Research and Development Administration, Washington, 
D.C. (USA)). French Patent 2,299,705/A/. 28 Jan 1976. Priority 
date 28 Jan 1975, United States of America (USA). 10p. (In French). 

Priority claim: 28 Jan 1975, US. 

A process is described for solidifying liquid acid radioactive 
wastes for long term storage in the solid state, by calcination of the 
wastes containing sodium nitrate melting at calcination temperatures, 
bringing about the agglomeration of the particles. It is characterized 
by the addition of iron to the liquid wastes whilst maintaining the 
liquid acid wastes before calcination of the liquid wastes in the 
fluidized bed, so that the sodium nitrate is converted into a com- 
pound that will not melt at calcination temperatures, thus avoiding 
the agglomeration of the particles. Enough iron is added to the 
liquid wastes to obtain a ratio of at least 0.5 iron mole per mole of 
sodium nitrate. 
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REFER ALSO TO CITATION(S) 2255, 2602, 2612, 2614, 2617, 
2619, 3658 


2634 (LBL—7078) Stress measurements in the Stripa granite. 
Technical project report No. 4. Carlsson, H. (Tekniska Hoegskolan, 
Luleaa (Sweden)). Aug 1978. Contract W-7405-ENG-48. 17p. 
(SAC—04). Dep. NTIS, PC A02/MF AOl1. 

Rock stress measurements at the 348 m level of the Stripa 
Mine have been carried out with the Leeman tri-axial equipment. 
The largest principal stress is found to be 20.0 MPa and directed 
parallel with the strike of the contact between the granite and the 
orebody. The intermediate principal stress is 11.4 MPa and directed 
almost horizontal and perpendicular to the contact. The minor 
principal stress has a magnitude of 5.4 MPa. The deduced vertical 
stress is approximately of the same value as can be theoretically 
calculated. 


2635 (LBL—7081) Mining methods used in the underground 
tunnels and test rooms at Stripa. Andersson, B.; Halen, P.A. (Staall- 
bergsbolagen, Ludvika (Sweden)). Aug 1978. Contract W-7405- 
ENG-48. 19p. (SAC—08). Dep. NTIS, PC A02/MF AOl1. 

Results of the Swedish-American cooperative research pro- 
gram are reported in which the cooperating scientists explore the 
geological, geophysical, hydrological, geochemical, and structural 
effects anticipated from the use of a large crystalline rock mass as a 
geologic repository for nuclear waste. Two new methods, smooth 
blasting and slot drilling, were tested and used at Stripa. The smooth 
blasting technique uses the symmetric pattern of the contour holes 
and a low charge density in each round, which results in a uniform 
and minimal damage to the roof and walls of the excavated cavern 
and limits the number of newly opened fractures. The length of 
freshly opened fractures in meters is equal to the charge in kilograms 
per meter. The slot drilling technique uses an array of small-diameter 
peripheral percussion-drilled holes to drill ultra-large cores 1 meter 
in diameter and larger. Both techniques described have been success- 
fully tested and their further use in future excavations of large 
storage caverns is recommended. 


2636 (PB—278113) Workshops for state review of site suitabil- 
ity criteria for high-level radioactive waste repositories. analysis and 
recommendation. Volume 1. Kress, H.W. (Potomac Research, Inc., 
McLean, VA (USA)). Feb 1978. Contract NRC-06-77-151. 74p. 

he purpose of this report is to present the views and 
recommendations of State officials and legislators participating in a 


NUCLEAR FUELS 291 


workshop concerned with preliminary site suitability criteria for 
high-level radioactive waste repositories. The workshops were open 
to the public and were conducted by the U.S. Nuclear Regulatory 
Commission (NRC) during September 1977 in three regional loca- 
tions across the United States. This contractor report is the second 
of two reports and consolidates the discussion by State officials to 
the role of a State in siting a repository, NRC’s waste management 
program, the transportation of high-level wastes, the number and 
location of repositories and concerns with the socio-economic im- 
pacts of siting a repository in a community. The recommendations to 
the NRC can be categorized into four areas. These are: (1) general 
recommendations, (2) procedural recommendations, (3) recommen- 
dations for improving communications, and (4) specific recommen- 
dations on the preliminary siting criteria. The recommendations 
emphasized the need for early State involvement in the siting proc- 
ess, the need for an impacted State to assess repository operations, 
and the requirement that any repository developed insure the protec- 
tion of the public health and safety as its most important characteris- 
tic. 


2637 (PB—278114) Workshops for state review of site suitabil- 
ity criteria for high-level radioactive waste repositories. analysis and 
recommendations. Volume 2. Kress, H.W. (Potomac Research, Inc., 
McLean, VA (USA)). Feb 1978. Contract NRC-06-77-151. 235p. 

The contents include: Appendix A - Role of the states; 
Appendix B - Nuclear waste management; Appendix C - Man and 
radioactive wastes - Assuring mutual isolation. 


2638 (RFP—2733) Status report on the fluidized bed inciner- 
ation system for U.S. Department of Energy, Defense Waste, Janu- 
ary—June 1977. Richey, L.L.; Feng, P.K. (Atomics International 
Div., Golden, CO (USA). Rocky Flats Plant). 21 Jul 1978. Contract 
EY-76-C-04-3533. 14p. Dep. NTIS, PC A02/MF AO1. 

A fluidized-bed incineration facility has been designed for 
installation at the Rocky Flats Plant to develop and demonstrate the 
process for the combustion of transuranic waste. The unit capacity 
will be about 82 kg/hr of combustible waste. The combustion 
process will utilize in situ neutralization of acid gases generated in 
the process. The equipment design is based on data generated on a 
pilot scale unit, and represents a scale-up factor of nine. Building 
inodifications are complete and equipment installation has begun. 


2639 (RHO-SA—13) Crystalline materials for the long-term 
storage of Hanford Nuclear Defense Waste. Strachan, D.M. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). May 1978. Contract EY-77-C-06-1030. 38p. (CONF- 
780545—6). Dep. NTIS, PC A03/MF AO1. 

From Meeting of the American Ceramic Society; Detroit, 
MI, USA (6 May 1978). 

Much effort has been expended on research to vitrify Hanford 
Defense Waste. Research is reported on another method to immobi- 
lize this waste; namely, to convert Defense waste into a crystalline 
phase assemblage. Leach rates comparable to those for glass have 
been found for crystalline products containing in excess of 70% 
simulated waste oxides. All samples were characterized by x-ray 
powder diffraction. A complete microstructural analysis was done 
on a product made from Redox sludge. Less complete microstruc- 
tural analyses were done on most of the other samples. 


2640 (SAND—78-7061) Waste Isolation Pilot Plant environ- 
mental impact report: an outline of the input—output model and the 
impact projections methodology. Technical document, socioeconomic 
portion. (Adcock (Larry) and Associates, Albuquerque, NM (USA)). 
Jul 1978. Contract EY-76-C-04-0789. 138p. Dep. NTIS, PC A07/MF 
AOl. 

A static model in the form of a regional input-output model 
was constructed for Eddy and Lea Counties, New Mexico. Besides 
the WIPP project, the model was also used for several other projects 
to determine the economic impact of proposed new facilities and 
developments. Both private and public sectors are covered. Sub- 
sectors for WIPP below-ground construction, above-ground con- 
struction, and operation and transport are included. (DLC) 


2641 (SRO-TWM—78-1(Vol.1)) Integrated radioactive defense 
waste management plan. Volume I. Program management plan. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River 
Plant). Aug 1978. 88p. Dep. NTIS, PC A05/MF AO1. 

This document provides a program management plan for the 
Uniform Contractor Reporting Guidelines (UCRG) and also pro- 
vides a waste management plan as specified in DOE Manual Chapter 
0511. It brings together the technical description of the processes 
that generate and store waste along with the organizational, budge- 
tary, environmental, and programmatic considerations involved in 
managing the waste. 


2642 (Y/OWI/TM—36/2) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 2. Commercial 
waste forms, packaging and projections for preconceptual repository 
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design studies. (Science Applications, Inc., Oak Ridge, TN (USA)). 
_ 1978. Contract W-7405-ENG-26. 96p. Dep. NTIS, PC A05/MF 
AOl. 


Portions of document are illegible. 

This volume, Y/OWI/TM-36/2, ‘Commercial Waste Forms, 
Packaging and Projections for Preconceptual Repository Design 
Studies,” is one of a 23-volume series, Technical Support for GEIS: 
Radioactive Waste Isolation in Geologic Formations,” Y/OWI/TM- 
36, which supplements the “Contribution to Draft Generic Environ- 
mental Impact Statement on Commercial Waste Management: Ra- 
dioactive Waste Isolation in Geologic Formations,” Y/OWI/TM-44. 
The series provides a more complete technical basis for the precon- 
ceptual designs, resource requirements, and environmental source 
terms associated with isolating commercial LWR wastes in under- 
ground repositories in salt, granite, shale and basalt. Wastes are 
considered from three fuel cycles: uranium and plutonium recycling, 
no recycling of spent fuel and uranium-only recycling. This volume 
contains the data base for waste forms, packages, and projections 
from the commercial waste defined by the Office of Waste Isolation 
in “Nuclear Waste Projections and Source Term Data for FY 1977,” 
Y/OWI/TM-34. Also, as an alternative data base for repository 
design and analysis, waste forms, packages, and projections for 
commercial waste defined by Battelle Pacific Northwest Laboratory 
(BPNL) have been included. This data base consists of a reference 
case for use in the alternative design study and a definition of 
combustible wastes for use in mine fire and hydrogen generation 
analyses. 


2643 (Y/OWI/TM—36/7) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 7. Baseline rock 
properties-basalt. (Dames and Moore, White Plains, NY (USA)). Apr 
1978. Contract W-7405-ENG-26. 16lp. Dep. NTIS, PC A08/MF 
AOl. 

This volume, Y/OWI/TM-36/7 Baseline Rock Properties— 
Basalt, is one of a 23-volume series, ‘Technical Support for GEIS: 
Radioactive Waste Isolation in Geologic Formations, Y/OWI/TM- 
36” which supplements a “Contribution to Draft Generic Environ- 
mental Impact Statement on Commercial Waste Management: Ra- 
dioactive Waste Isolation in Geologic Formations, Y/OWI/TM-44.” 
The series provides a more complete technical basis for the precon- 
ceptual designs, resource requirements, and environmental source 
terms associated with isolating commercial LWR wastes in under- 
ground repositories in salt, granite, shale and basalt. Wastes are 
considered from three fuel cycles: uranium and plutonium recycling, 
no recycling of spent fuel and uranium-only recycling. This report 
contains an evaluation of the results of a literature survey to define 
the rock mass properties of a generic basalt, which could be consid- 
ered as a geological medium for storing radioactive waste. The 

eneral formation and structure of basaltic rocks is described. This is 
ollowed by specific descriptions and rock property data for the 
Dresser Basalt, the Amchitka Island Basalt, the Nevada Test Site 
Basalt and the Columbia River Group Basalt. Engineering judgment 
has been used to derive the rock mass properties of a typical basalt 
from the relevant intact rock property data and the geological 
information pertaining to structural defects, such as joints and faults. 


2644 (Y/OWI/TM—36/10) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 10. Repository 
preconceptual design studies: granite. (Parsons, Brinckerhoff, Quade 
and Douglas, Inc., New York (USA)). Apr 1978. Contract W-7405- 
ENG-26. 154p. Dep. NTIS, PC A08/MF AO1. 

This volume, Volume 10 “Repository Preconceptual Design 
Studies: Granite,” is one of a 23-volume series, ‘Technical Support 
for GEIS: Radioactive Waste Isolation in Geologic Formations,” Y/ 
OWI/TM-36, which supplements the Contribution to Draft Gener- 
ic Environmental Impact Statement on Commercial Waste Manage- 
ment: Radioactive Waste Isolation in Geologic Formations,” Y/ 
OWI/TM-44. The series provides a more complete technical basis 
for the preconceptual designs, resource requirements, and environ- 
mental source terms associated with isolating commercial LWR 
wastes in underground repositories in salt, granite, shale and basalt. 
Wastes are considered from three fuel cycles: uranium and plutoni- 
um recycling, no recycling of spent fuel and uranium-only recycling. 
This document describes a preconceptual design for a nuclear waste 
storage facility in granite. The facility design consists of several 
chambers excavated deep within a geologic formation together with 
access shafts and supportive surface structures. The facility design 
provides for: receiving and unloading waste containers; lowering 
them down shafts to the mine level; transporting them to the proper 
storage area, and emplacing them in mined storage rooms. Drawings 
of the facility design are contained in TM-36/11, “Drawings for 
Repository Preconceptual Design Studies: Granite.” 


2645 (Y/OWI/TM—36/12) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 12. Repository 
preconceptual design studies: shale. (Parsons, Brinckerhoff, Quade 
and Douglas, Inc., New York (USA)). Apr 1978. Contract W-7405- 
ENG-26. 154p. Dep. NTIS, PC A08/MF AOI1. 
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This document describes a preconceptual design for a nuclear 
waste storage facility in shale. The facility design consists of several 
chambers excavated deep within a geologic formation together with 
access shafts and supportive surface structures. The facility design 
provides for: receiving and unloading waste containers; lowering 
them down shafts to the mine level; transporting them to the proper 
storage area, and emplacing them in mined storage rooms. Drawings 
of the facility design are contained in TM-36/13, "Drawings for 
Repository Preconceptual Design Studies: Shale.” 


2646 (Y/OWI/TM—36/16) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 16. Repository 
preconceptual design studies: BPNL waste forms in salt. (Parsons, 
Brinckerhoff, Quade and Douglas, Inc., New York (USA)). Apr 
1978. Contract W-7405-ENG-26. 112p. Dep. NTIS, PC A06/MF 
AOl. 

This volume, Volume 16, “Repository Preconceptual Design 
Studies: BPNL Waste Forms in Salt,” is one of a 23 voiume series, 
"Technical Support for GEIS: Radioactive Waste Isolation in Geo- 
logic Formations,” Y/OWI/TM-36, which supplements the “Contri- 
bution to Draft Generic Environmental Impact Statement on Com- 
mercial Waste Management: Radioactive Waste Isolation in Geolog- 
ic Formations,” Y/OWI/TM-44. The series provide a more com- 
plete technical basis for the preconceptual designs, resource require- 
ments, and environmental source terms associated with isolating 
commercial LWR wastes in underground repositories in salt, granite, 
shale and basalt. Wastes are considered from three fuel cycles: 
uranium and plutonium recycling, no recycling of spent fuel and 
uranium-only recycling. This document describes a preconceptual 
design for a nuclear waste storage facility in salt. The waste forms 
assumed to arrive at the repository were supplied by Battelle Pacific 
Northwest Laboratories (BPNL). The facility design consists of 
several chambers excavated deep within a geologic formation to- 

ether with access shafts and supportive surface structures. The 
acility design provides for: receiving and unloading waste contain- 
ers; lowering them down shafts to the mine level; transporting them 
to the proper storage area and emplacing them in mined storage 
rooms. Drawings of the facility design are contained in TM-36/17, 
“Drawings for Repository Preconceptual Design Studies: BPNL 
Waste Forms in Salt.” 


2647 (Y/OWI/TM—36/18) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 18. Facility 
construction feasibility and costs by rock type. (Parsons, Brincker- 
hoff, Quade and Douglas, Inc., New York (USA)). Apr 1978. 
Contract W-7405-ENG-26. 100p. Dep. NTIS, PC AOS/MF AOI. 

The results of a study that compared the general engineering 
feasibility and unit costs associated with sinking shafts and mining 
storage rooms in the four rock types (salt, granite, shale, basalt) are 
presented in this volume. The report includes a discussion of the 
general effects of rock characteristics on shaft and mine design, the 
application of these design considerations to the specific designs 
developed for the Draft GEIS, shaft and mine construction tech- 
niques, and the unit cost comparison. The repository designs upon 
which this comparison was based are presented in other volumes of 
this series. 


2648 (Y/OWI/TM—36/19) Technical support for GEIS: radio- 
active waste isoltaion in geologic formations. Volume 19. Thermal 
analyses. (Science Applications, Inc., Oak Ridge, TN (USA)). Apr 
1978. Contract W-7405-ENG-26. 266p. Dep. NTIS, PC Al1/MF 
AOl. 

This volume, Y/OWI/TM-36/19, “Thermal Analyses,” is one 
of a 23-volume series, ‘Technical Support for GEIS: Radioactive 
Waste Isolation in Geologic Formations,” Y/OWI/TM-36, which 
supplements the “Contribution to Draft Generic Environmental 
Impact Statement on Commercial Waste Management: Radioactive 
Waste Isolation in Geologic Formations,” Y/OWI/TM-44. The 
series provides a more complete technical basis for the preconcep- 
tual designs, resource requirements, and environmental source terms 
associated with isolating commercial LWR wastes in underground 
repositories in salt, granite, shale and basalt. Wastes are considered 
from three fuel cycles: uranium and plutonium recycling, no recy- 
cling of spent fuel and uranium-only recycling. This volume dis- 
cusses the thermal impacts of the isolated high level and spent-fuel 
wastes in geologic formations. A detailed account of the methodolo- 
gies employed is given as well as selected results of the analyses. 


2649 (Y/OWI/TM—36/21) Technical support for GEIS: radio- 
active waste isolation in geologic formations. Volume 21. Ground 
water movement and nuclide transport. (Dames and Moore, White 
Plains, NY (USA)). Apr 1978. Contract W-7405-ENG-26. 357p. 
Dep. NTIS, PC A16/MF AO1. 

Portions of document are illegible. 

This volume, TM-36/21 Ground Water Movement and Nu- 
clide Transport, is one of a 23-volume series, ‘Technical Support for 
GEIS: Radioactive Waste Isolation in Geologic Formations, Y/ 
OWI/TM-36" which supplements a “Contribution to Draft Generic 
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Environmental Impact Statement on Commercial Waste Manage- 
ment: Radioactive Waste Isolation in Geologic Formations, Y/ 
OWI/TM-44.” The series provides a more complete technical basis 
for the preconceptual designs, resource requirements, and environ- 
mental source terms associated with isolating commercial LWR 
wastes in underground repositories in salt, granite, shale and basalt. 
Wastes are considered from three fuel cycles: uranium and plutoni- 
um recycling of spent fuel and uranium-only recycling. The studies 
presented in this volume consider the effect of the construction of 
the repository and the consequent heat generation on the ground 
water movement. Additionally, the source concentrations and leach 
rates of selected radionuclides were studied in relation to the estimat- 
ed ground water inflow rates. Studies were also performed to 
evaluate the long term migration of radionuclides as affected by the 
ground water flow. In all these studies, three geologic environments 
are considered; granite, shale and basalt. 


2650 (Y/OWI/TM-—7) Trip report: Hamburg, Federal Repub- 
lic of Germany, Stripa, Sweden, Asse II and Clausthal—dZellerfeld, 
Federal Republic of Germany. Russell, J.E. (Union Carbide Corp., 
Oak Ridge, TN (USA). Office of Waste Isolation). 15 Jun 1978. 
Contract W-7405-ENG-26. 2lp. Dep. NTIS, PC A02/MF AOI. 

Two papers were presented at the Fifth International Sympo- 
sium on Salt at Hamburg (May 29—31, 1978). Start-up of the in situ 
heater tests at the Stripa mine in Sweden and waste disposal activi- 
ties at the Asse II salt mine and work at the Institute fuer Tieflager- 
ung Gesellschaft fuer Strahlen-und Umweltforschung are described. 


(DLC) 


2651 Nuclear waste disposal, followed by discussion. Hill, J 
(UKAEA). Electron. Power; 24: No. 5, 347-354(May 1978). 

Based on a lecture to IEE on 16 Feb 1978. 

The types of active materials namely fission products nuclear 
fuels and radioactive structural materials, disposal regulations and 
waste management practices are described. Sources of gaseous, 
liquid and solid wastes, treatment eg. by glassification and possible 
disposal of glassified wastes underground are included (UK). 


2652 Nuclear waste disposal: the geological aspects. Chapman, 
N.; Gray, D.; Mather, J. (Institute of Geological Sciences, London 
(UK)). New Sci.; 78: No. 1100, 225-227(27 Apr 1978). 

In this article the rationale for the disposal of high level 
radioactive waste (HLW) by burial deep in rock formations in the 
U.K. and the investigative techniques which will be employed in 
determining the suitability or otherwise of potential repository sites 
are examined. An excavated underground facility in a suitable body 
of rock emerges as the most practical and easily modelled form of 
repository and is now the focus of considerable international re- 
search effort. Such an underground repository would accept vitri- 
fied blocks of waste over a period of decades. The criteria which 
must be met by a suitable volume of rock are considered. Current 
laboratory studies and field research designed to determine which of 
the UK’s many rock formations are best suited to the safe disposal of 
HLW are discussed. 


2653 Land disposal of radioactive waste. Inoue, Y.; Morisawa, 
S. (Kyoto Univ. (Japan)); Wadachi, Y.; Kato, K.; Kawano, T. 
Nippon Genshiryoku Gakkaishi; 19: No. 12, 822-829(Dec 1977). (In 
Japanese). 

A report on the land disposal of radioactive waste is de- 
scribed by members of Research Committee on Radiological Safety 
for Ground Storage of Waste. Current situations on the land disposal 
of foreign countries and Japan are shown respectively. Policy of 
Japanese Government for the disposal is also presented with the 
lapse of time. In view of research and development, repository, 
packaging and cost estimate are discussed and particularly research 
items concerning the evaluation of internal radiation dose due to the 
disposal are indicated with radiological sense. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 2255, 2578, 2642, 2643, 2644, 
2645, 2646, 2647, 2648, 2649, 4426, 4433, 4450 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 2576, 2577, 2578, 3398, 3404, 
3632, 3656, 4494, 4495 


2654 (ORNL/OEPA—4) Standards and guidelines pertinent to 
the development of decommissioning criteria for sites contaminated 
with radioactive material. Dickson, H.W. (Oak Ridge National Lab., 
TN (USA)). Aug 1978. Contract W-7405-ENG-26. 57p. Dep. NTIS, 
PC A04/MF AOl. 
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A review of existing health and safety standards and guide- 
lines has been undertaken to assist in the development of criteria for 
the decontamination and decommissioning of property contaminated 
with radioactive material. During the early years of development of 
the nuclear program in the United States, a number of sites were 
used which became contaminated with radioactive material. Many of 
these sites are no longer useful for nuclear activities, and the U.S. 
DOE desires to develop criteria for the management of these sites 
for future uses. Radiation protection standards promulgated by 
ICRP, NCRP, and ANSI have been considered. Government regu- 
lations, from the Code of Federal Regulations and the legal codes of 
various states, as well as regulatory guidelines with specific applica- 
tion to decommissioning of nuclear facilities also have been re- 
viewed. In addition, recommendations of other scientific organiza- 
tions such as the National Academy of Sciences/National Research 
Council Advisory Committee on the Biological Effects of Ionizing 
Radiations and the United Nations Scientific Committee on the 
Effects of Atomic Radiation were considered. Finally, a few specific 
recommendations and discussions from current literature were in- 
cluded. 28 references. 


REGULATIONS 


2655 Role of the NRC in export licensing. Weiss, L.A. At 
Energy Law J.; 18: No. 2, 85-102(Sum 1976). 

The current role of the Nuclear Regulatory Commission 
(NRC) in the export licensing of nuclear materials is seen as being 
very uncertain. The primary purpose of nuclear licensing is seen as 
threefold: (1) to determine if the proposed export falls within the 
scope of the agreement for cooperation, (2) to review any changed 
circumstances since the negotiation of the agreement for coopera- 
tion, and (3) to serve as leverage for national proliferation objectives. 
The placing of this licensing authority in the NRC by Congress is 
seen as being in contradiction to the generally accepted idea that a 
constructive foreign policy is necesssary if the U.S. nonproliferation 
efforts are to succeed. The author's opinion of the proper role of the 
NRC as one of consultation rather than one of veto on international 
issues is expounded. The idea that the time now spent by the NRC 
on export licensing activities should be spent on domestic activities 
having international implications within its expertise - i.e. reprocess- 
ing and waste management - is set forth. 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 2590, 3126, 3657, 4005, 4094, 4255 


2656 (DOE/DP—0001-2) Semi-annual report on strategic spe- 
cial nuclear material inventory differences. (Department of Energy, 
Washington, DC (USA). Office of Safeguards and Security). Jul 
1978. 26p. Dep. NTIS, PC A03/MF AO1. 

The generally small differences between the amounts of nu- 
clear materials charged to Department of Energy facilities and the 
amounts that could be physically inventoried are tabulated and 
explained. Inventory Differences data cover the period from April 1, 
1977, through September 30, 1977. Certain identified accounting 
corrections for data from earlier periods are included. (LK) 


2657 Nuclear power and nuclear-weapons proliferation. Moniz, 
E.J.; Neff, T.L. Phys. Today; 31: No. 4, 42-51(Apr 1978). 

Concern over the risk of nuclear proliferation has led to 
extensive reexamination of the technical, economic, and political 
assumptions underlying both national and international nuclear poli- 
cies. An attempt is made in the present article to clarify the basic 
technical and political issues. The connections between various fuel 
cycles and their possible proliferation risks are discussed. As the 
resolution of the existing differing views on proliferation risks will be 
largely a political process, solutions to the problem are not proposed. 
(JSR) 


2658 Optimal state estimation applied to nuclear material ac- 
countability and control. Morrison, G.W. Knoxville, TN; Univ. of 
Tennessee (1977). 115p. University Microfilms Order No. 78-07,710. 

Thesis (Ph. D.). 

A totally new technique for detecting losses of special nuclear 
material from nuclear facilities has been developed. Present tech- 
niques of nuclear material accountability rely on double-entry ac- 
counting systems. For various reasons only noisy observations of 
inventory and transfers are available. The new technique which is 
presented herein is labelled state estimation. State estimation tech- 
niques include optimal linear filtering (Kalman filtering) and optimal 
linear smoothing. These techniques process the noisy measurements 
in a sequential fashion and produce optimal estimates of the true 
inventory and true loss. Error variances of the optimal estimates are 
also produced which enables confidence intervals to be calculated. It 
has been demonstrated that state estimation techniques can detect 





294 ENERGY RESEARCH ABSTRACTS 


losses of nuclear material that are small enough so as to be undetec- 
table using conventional techniques. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 3408 


2659 (NP—23363/1) Nuclear power and nuclear weapons prolif- 
eration. Volume I. Policy papers. (Atlantic Council of the United 
States, Washington, DC). 1978. 138p. Atlantic Council of the United 
States, Washington, DC $6.00. 

A policy paper is presented to recommend actions that will 
help to keep within acceptable bounds the risks of the further spread 
or proliferation of nuclear weapons, while meeting the needs of 
nations for nuclear energy. The problems associated with nuclear 
proliferation risks lie beyond the domain of any one nation, and 
therefore require a coordinated combination of national and cooper- 
ative international measures. The relationship between peaceful nu- 
clear power and nuclear weapons proliferation is explored. The 
central principle of the Non-Proliferation Treaty (NPT) and the 
International Atomic Energy Agency (IAEA) has been the concept 
of international cooperation in peaceful nuclear development, mainly 
for electric power supply, in return for a forswearing by non- 
weapon states of weapons acquisition, and acceptance by them of 
international safeguards. To be acceptable, a non-proliferation policy 
based on international cooperation for peaceful development should 
come as close as possible to symmetry and non-discrimination in 
nuclear energy development. Recommendations for implementing 
non-proliferation policy are summarized. It is noted that in order to 
reinforce international acceptance of the recommendations concern- 
ing measures to reduce the likelihood and extent of nuclear prolifera- 
tion, the US, the Soviet Union, and other nuclear weapon and non- 
nuclear weapon states should urgently establish a comprehensive 
nuclear weapon test ban intended to contribute in a substantial way 
to reducing incentives for present non-nuclear weapon states to 
pursue development of technology leading to a nuclear explosive 
capability. 


2660 (NP—23363/2) Nuclear power and nuclear weapons prolif- 
eration. Volume II. Appendices. (Atlantic Council of the United 
States, Washington, DC). 1978. 79p. Atlantic Council of the United 
States, Washington, DC $6.00. 

Five appendixes comprise Volume II. These appendixes are 
concerned with the spectrum of proliferation risk, the legislative 
basis for US non-proliferation, institutional models and precedents, 
guidelines for export of nuclear materials or technology, and com- 
ment and dissent by working group members. (JRD) 


2661 Current and future role of agreements for cooperation as 
the framework for international nuclear commerce. Brush, P.N. Av. 
Energy Law J.; 18: No. 2, 103-124(Sum 1976). 

An agreement for cooperation in the civil use of atomic 
energy was established by Congress as the primary vehicle for 
ensuring that the benefits of cooperation outweigh the risks. The 
elements and nature of the agreement for cooperation are reviewed 
in this article. The evolution of some of the more significant provi- 
sions of the agreements and the type of activities conducted under 
them are discussed. The question is raised as to whether or not these 
agreements for cooperation are strong enough in the light of nations 
of the world becoming more concerned with the implications of 
burgeoning nuclear power activities. The question, Should these 
agreements be elevated to the status of treaties.” is asked also. 


FUSION FUELS 


PROCESSING 


FABRICATION AND TESTING 


2662 (UCRL—79373(Rev.1)) High performance inertial fusion 
targets. Nuckolls, J.H.; Bangerter, R.O.; Lindl, J.D.; Mead, W.C.; 
Pan, Y.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 8 Aug 1978. Contract W-7405-ENG-48. 19p. (CONF- 
770945—9). Dep. NTIS, PC A02/MF AO1. 

From 11. European conference on laser interaction with 
matter; Oxford, UK (19 Sep 1977). 

Inertial confinement fusion (ICF) target designs are consid- 
ered which may have very high gains (approximately 1000) and low 
power requirements (< 100 TW) for input energies of approximately 
one megajoule. These include targets having very low density shells, 
ultra thin shells, central ignitors, magnetic insulation, and non- 
ablative acceleration. 
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BY-PRODUCTS 


REFER ALSO TO CITATION(S) 2671 


WASTE MANAGEMENT 


2663 (BNL—50697) Waste management procedures for fusion- 
based central power stations. Botts, T.E.; Powell, J.R. (Brookhaven 
National Lab., Upton, NY (USA)). Aug 1977. Contract EY-76-C-02- 
0016. 33p. Dep. NTIS, PC A03/MF AO1. 

Several early conceptual designs of fusion demonstration and 
commercial reactors are used in a discussion of radioactive waste 
streams, methods of handling these wastes, and their possible envi- 
ronmental effects. Comparisons are made between these waste 
streams and the fuel cycles of the light water reactor and the liquid 
metal fast breeder reactor. Most radioactive waste in fusion reactors 
is generated through replacement of the inner blanket region. Be- 
cause there is a high degree of uncertainty with regard to blanket 
lifetimes, there is some uncertainty concerning the activity levels 
that must be handled. However, in general, fusion reactors are 
expected to create larger physical amounts of radioactive waste with 
lower and shorter-lived activity than do fission plants. Material 
recycling of fusion blanket waste, for nuclear applications, seems 
feasible after a 100-yr holding time. 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 


HEAVY WATER PRODUCTION 
REFER ALSO TO CITATION(S) 2668 


2664 (CONF-760588—P1, pp 165-173) Concentration of heavy 
water in seawater distillation process. Hakuta, T. (National Chemical 
Lab. for Industry, Tokyo); Goto, T.; Ishizaka, S.; Yarisawa, T. 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Distributions of deuterium in two multi-stage flash plants and 
a multi-effect plant were calculated by use of a numerical model. 
The calculated values were in good agreement with the observed 
ones. The maximum error was less than 1%. Product water in high 
deuterium concentration can be obtained from the distillation cham- 
ber at the highest temperature with a high concentration factor. The 
deuterium concentrations in product water were around 155 ppM. 


2665 Separation of deuterium from hydrogen. von Rosenberg, 
C.W. Jr.; Ewing, J.J.; Center, R.E.; Chen, H.L. (to Avco Everett 
Research Lab., Inc.). US Patent 4,092,405. 30 May 1978. Filed date 1 
Jun 1976. 14p. 

A method and apparatus for non-equilibrium chemical kinetic 
separation of deuterium from hydrogen are described wherein hy- 
drogen with its normal abundance of deuterium and an appropriate 
reactant, bromine, are supplied to a deuterium reaction vessel where- 
in they are vibrationally excited by, for example, being exposed to a 
volumetrically scalable ionizing-sustainer electrical discharge effec- 
tive to provide vibrational excitation of the Hz and HD following 
which selective intermolecular vibration-vibration energy pumping 
occurs giving conditions effective to produce an HBr/DBr product 
mixture. The ionizing-sustainer discharge is effective to generate 
vibrational excitation from which follows chemical reactions that 
produce DBr and HBr at such relative rates that the mixture is 
enhanced in deuterium content relative to said content of the enter- 
ing hydrogen stream. For the production of heavy water, the DRb 
and HBr are then dissolved in water. Thus water is then reacted 
with oxygen to chemically separate the bromine and the bromine is 
removed to leave water enriched in deuterium. Additional DBr/HBr 
product mixture is then dissolved in this deuterium enriched water 
and the process repeated to produce water having the deuterium 
content of the product DBr/HBr. 


HYDROGEN 
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2666 Hydrogen energy--its potential promises and problems. 
Sauter, G.D. (Univ of Calif, Lawrence Livermore Lab). Energy 
Commun.; 4: No. 2, 143-157(1978). 

This paper presents the author's opinions regarding the poten- 
tial promises and problems of hydrogen energy. A secondary fuel 
should have a total use cycle which is economic, energy efficient, 
safe, and environmentally sound. In addition to these four general 
criteria, there are more specific criteria for the three phases of the 
use cycle--production of the secondary fuel, its transport and stor- 
age, and its final end use--that an ideal seconary fuel should satisfy. 


2667 Hydrogen as energy carrier--a promising alternative. Rum- 
mich, E. (Tech Univ Wien, Austria). Elektrotech. Maschinenbau; 94 
No. 10, 408-410, 411-412(Oct 1977). (In German). 

In view of the increasing energy consumption and exhaustion 
of the primary energy sources the issue of their substitution becomes 
more and more important. For various reasons, hydrogen is highly 
recommendable as a secondary energy source. The paper presents 
the prospects of a hydrogen-based economy. 24 refs. 


PRODUCTION 


2668 (N—78-15564) Study of the potential for improving the 
economics of hydrogen liquefaction through the use of centrifugal 
compressors and the addition of a heavy water plant. Baker, C.R. 
(Union Carbide Corp., Tonawanda, NY (USA). Linde Div.). Dec 
1977. Contract NAS1-14698. 146p. (NASA-CR—145282). NTIS PC 
A07/MF AOl. 

An approach to the liquefaction of hydrogen was developed 
which permits the application of standard centrifugal compressors in 
place of reciprocating machines. A second fluid, such as propane, is 
added to the hydrogen prior to compression to form a mixture 
having a molecular weight much greater than that of hydrogen 
alone, so that a standard centrifugal compressor can be used. After 
compression, the mixture is cooled to cryogenic temperature levels 
where the propane condenses out of the mixture and is separated as a 
liquid. Since a small amount of deuterium is produced during hydro- 
gen liquefaction, the potential of recovering deuterium and selling it 
as a cO-product was investigated. Deuterium, in the form of heavy 
water, can be used in certain nuclear reactors as a neutron moderator 
to reduce the neutron velocity and enhance the probability of 
neutron collision with uranium nuclei. 


2669 (ORNL/Sub—78/13518/1) Preliminary evaluation of a 
conceptual molten iron gasification process for the production of 
hydrogen. Seglin, L.; Lamb, R.H. (Econergy Associates, New York 
(USA)). Aug 1978. Contract W-7405-ENG-26. 62p. Dep. NTIS, PC 
A04/MF AOl. 

Conceptual designs for a molten iron hydrogen production 
process are developed and assessed, and process designs and costs 
are derived for the best of these designs. The selected designs have 
been integrated with the Solvent Refined Coal (SRC) plant present- 
ed in R and D Report No. 114, Interim Report No. 4 by The Ralph 
M. Parsons Company under Contract No. E (49-18)-1775. Compara- 
ble costs are developed for the Koppers-Totzek and the Bi-Gas 
processes, likewise integrated with the SRC plant. The subject 
molten iron process is evaluated by comparing total SRC plant costs 
for the three hydrogen process options and analyzing the technical 
problems in the molten iron process which need resolution. Al- 
though there appears to be little advantage in pursuing development 
of the conceptual designs at present, a development program, includ- 
ing costs and time, is outlined for bringing the process to the state of 
commercial availability. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 2832 


2670 (BNL—24099) Hydrogen supplementation system evalua- 
tion study. Final report. Ku, W.S.; Nielsen, D.C.; Zemkoski, J.; 
Leich, D.L.; Yatcko, P.; Gaebe, G.P. (Public Service Electric and 
Gas Co., Newark, NJ (USA)). Sep 1977. Contract EY-76-C-02- 
2925;EY-76-C-02-0016. 157p. Dep. NTIS, PC AO8/MF AO1. 

An economic assessment was made of producing and utilizing 
electrolytic Hz based on applications by typical electric/gas utility 
systems. The four systems selected for evaluation are Mid-Atlantic 
(combination electric/gas system, summer electric peak), Midwest 
region (separate electric and gas systems with overlapping service 
territories, summer electric peak), Northeast region (combination 
electric/gas system, winter electric peak), and Pacific Coast region 
(combination electric/gas system, summer electric peak). The time 
period chosen for evaluation is 1985 to 2000. For the Mid-Atlantic 
electric/gas combination system, based on lowest-priced He being 
produced primarily by nuclear energy and assuming both electric 
fuel and SNG costs escalate at a similar rate of about 4% per year, 
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electrolytic He would become economically competitive with SNG 
by about 1995 ($12 per million Btu, escalated cost). For the Midwest 
electric and gas companion systems, based on He being produced by 
a combination of nuclear and coal-fueled electric energy and assum- 
ing electric fuel cost escalates at about 4% per year and supplemen- 
tal gas supply cost at about 7% per year, electrolytic He would be 
economically competitive with SNG as early as 1985 ($7 per million 
Btu, escalated cost). For both the Northeast and Pacific Coast 
electric/gas combination systems, the economic competitiveness of 
electrolytic Hz could not be demonstrated in the study period 
because only high-cost fossil-fueled electric energy was considered 
available for producing hydrogen. Based on a maximum volume 
blending of 15% He derived from off-peak and spinning reserve 
electric generating capacity, and without He storage, the supple- 
mentation could meet only a maximum of 1.5% of gas distribution 
system requirements. However, an increase in the allowable blending 
limit of 15% and provisions of adequate low cost storage could 
increase this percentage by a factor of two or three. 


2671 (BNL—24777) Hydrogen production from fusion reactors 
coupled with high temperature electrolysis. Isaacs, H.S.; Fillo, J.A.; 
Dang, V.; Powell, J.R.; Steinberg, M.; Salzano, F.; Benenati, R. 
(Brookhaven National Lab., Upton, NY (USA)). 1978. Contract EY- 
76-C-02-0016. 34p. (CONF-780571—6). Dep. NTIS, PC A03/MF 
AOl. 

From 153. meeting of the Electrochemical Society; Seattle, 
WA, USA (21 May 1978). 

An initial study was conducted on a fusion reactor and high 
temperature electrolyzer system for the production of synthetic fuel. 
The design temperatures in the fusion reactor blanket were above 
1380°C. Electrolytic hydrogen production at the high temperatures 
consumes a high ratio of thermal to electric energy and increases the 
efficiency of the plant and an overall efficiency of approximately 
50% appeared possible. The concepts of the system and the design 
considerations of the high temperature electrolyzer will be present- 
ed. 


2672 (BNL—50807) Hydrogen energy assessment. Salzano, 
F.J.; Braun, C. (eds.). (Brookhaven National Lab., Upton, NY 
(USA)). Sep 1977. Contract EY-76-C-02-0016. 101p. Dep. NTIS, PC 
A06/MF AO1. 

The purpose of this assessment is to define the near term and 
long term prospects for the use of hydrogen as an energy delivery 
medium. Possible applications of hydrogen are defined along with 
the associated technologies required for implementation. A major 
focus in the near term is on industrial uses of hydrogen for special 
applications. The major source of hydrogen in the near term is 
expected to be from coal, with hydrogen from electric sources 
supplying a smaller fraction. A number of potential applications for 
hydrogen in the long term are identified and the level of demand 
estimated. The results of a cost benefit study for R and D work on 
coal gasification to hydrogen and electrolytic production of hydro- 
gen are presented in order to aid in defining approximate levels of R 
and D funding. A considerable amount of data is presented on the 
cost of producing hydrogen from various energy resources. A key 
conclusion of the study is that in time hydrogen is likely to play a 
role in the energy system; however, hydrogen is not yet competitive 
for most applications when compared to the cost of energy from 
petroleum and natural gas. 


THERMOCHEMICAL PROCESSES 
REFER ALSO TO CITATION(S) 2351, 4004 


2673 Evolution of hydrogen and iodine by the decomposition of 
ammonium iodide and hydrogen iodide. Ishikawa, H.; Nakane, M.; 
Ishii, E.; Uehara, I.; Miyake, Y. (Government Industrial Research 
Inst., Osaka, Ikeda (Japan)). Nippon Kagaku Kaishi; 1977: No. 10, 
1457-1461(Oct 1977). (In Japanese). 

As a fundamental study on thermochemical production of 
hydrogen from water, the evolution of hydrogen and iodine from 
ammonium iodide and hydrogen iodide was investigated. Hydrogen 
was evolved by the reaction of nickel with ammonium iodide or 
with hydrogen iodide, and the resulting nickel(II) iodide was decom- 
posed thermally at 600 -- 760°C to form nickel. First, the iodination 
of powdered nickel with ammonium iodide was studied by heating 
their powder mixture. The maximum yield of hydrogen was ob- 
tained at a temperature near 430°C. The iodination of powdered 
nickel with gaseous ammonium iodide or with dry hydrogen iodide 
gas was also investigated. In this case, coating of nickel particles 
with a layer of resulting nickel(II) iodide prevented further conver- 
sion of nickel and lowered the reaction rate. Such a retardation 
effect was appreciably lessened by use of carrier. When nickel was 
supported on such a carrier as “isolite”, the nickel was converted 
into nickel(II) iodide easily. In a reaction temperature from 400 to 
500°C, the rate of reaction between nickel and hydrogen iodide 
increased slightly with the elevation of the reaction temperature. In 
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the case of ammonium iodide, the reaction rate was higher than that 
for hydrogen iodide and decreased apparently with the elevation of 
the reaction temperature, because ammonium iodide decomposed to 
ammonia and hydrogen iodide. Tests using a fixed bed reactor 
charged with 8 -- 10 mesh “‘isolite’-nickel (30 wt%) were also 
carried out. The maximum yield of hydrogen was about 80% for 
ammonium iodide at 430°C of reaction temperature and 60% for 
hydrogen iodide at 500°C. 


2674 Evaluation of boundary conditions of heat utilization effi- 
ciency of power plants with a thermal-electrochemical cycle of water 
decomposition into hydrogen and oxygen. Eroshov, M.E. (AN Belor- 
usskoj SSR, Minsk. Inst. Yadernoj Ehnergetiki). Vestsi Akad. Navuk 
BSSR, Ser. Fiz.-Energ. Navuk; No. 4, 37-40(1977). (In Russian). 

The trends of realization of cyclic reactions of water decom- 
position into hydrogen and oxygen are considered and, in particular, 
so-called combined cycles of reactions, for example, thermoelectrical 
ones. Such cycles can have only two reactions: thermal and electro- 
chemical. These combined cycles make it possible to use existing 
nuclear reactors with their temperature limits without recourse to 
designing and development of special high-temperature apparatuses. 
Preliminary calculations show that 20.4-244 Kcal is required to 
obtain oxygen in the thermoelectrochemical cycle (corresponding to 
1-3 mole hydrogen). This value is acceptable for practical realiza- 
tion. 


STEAM REFORMER PROCESSES 
REFER ALSO TO CITATION(S) 2685 


COAL GASIFICATION 
REFER ALSO TO CITATION(S) 2672 


STEAM-IRON PROCESS 


2675 (FE—2435-20) Development of the steam—iron process 
for hydrogen production. Project 9010 quarterly report No. 5, July 1— 
September 30, 1977. (Institute of Gas Technology, Chicago, IL 
(USA)). May 1978. Contract EX-76-C-01-2435. 68p. Dep. NTIS, PC 
A04/MF AOl. 

Several major project goals were achieved during the fifth 
quarter. Task | (reactor system startup) was completed. Iron ore was 
successfully circulated in the steam-iron reactor for 133 hours. 
Circulation was very smooth, and the solids flow rate was easily 
controlled at rates up to 70 tons/hr. The wide pressure fluctuations 
observed in previous ore-circulation tests were eliminated by using a 
different type of valve on the seal leg of the ore disengaging tower. 
In Task 2 (reactor system variables study), char was gasified in the 
producer reactor at 500 psig and at temperatures up to 1650°F. Char 
was fed for a period of 107 hours at rates up to 2 tons/hr and at 
slurry concentrations as high as 45 weight percent. About 50 percent 
of the carbon was gasified, and the resulting producer gas was 
capable of reducing magnetite (FesO,) to wustite (FeO). All tests 
scheduled for Task 4 (kinetic studies) were completed. All objectives 
of two support studies, Tasks 5 (char evaluation) and 7 (lift-line 
studies), were achieved. Task 6 (attrition studies) was essentially 
completed. A few more tests will be made to determine the effect of 
particle size on char attrition in cyclones. 


STORAGE 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 4030 


2676 Nickel-mischmetal-calcium alloys for hydrogen storage. 
Sandrock, G.D. (to International Nickel Co., Inc.). US Patent 
4,096,639. 27 Jun 1978. Filed date 8 Nov 1976. 6p. 

A nickel-mischmetal-calcium compound is used to store gas- 
eous hydrogen at pressures up to about 15 atmospheres at ambient 
temperatures. The NisM/sub l-y/Ca/sub y/ compounds have values 
of y ranging from about 0.2 to about 0.9. Alloys conforming to this 
formula contain from about 4% to about 27% mischmetal, from 
about 2% to about 11% calcium, up to about 15% copper, and the 
balance essentially nickel. 


2677 Method for storing hydrogen in nickel-calcium. Sandrock, 
G.D. (to International Nickel Co., Inc.). US Patent 4,096,641. 27 Jun 
1978. Filed date 8 Nov 1976. 4p. 

A calcium-nickel compound, CaNis, is used to store hydrogen 
at sub-atmospheric pressures. Charging of the calcium-nickel com- 
pound with hydrogen can be accomplished at sub-atmospheric as 
well as at high pressures. Stored hydrogen can be released from a 
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valved vessel containing calcium-nickel by application of a vacuum 
or by heating. 


2678 High-temperature, high-pressure microbalance for the de- 
termination of the hydrogen sorption characteristics of metal hydrides. 
Lutz, H.M.; Schmitt, R.; Steffens, F. (Battelle-Geneva Research 
Centre, Carouge, Switzerland). Thermochim. Acta; 24: No. 2, 369- 
381(Jun 1978). 

From 14th conference on vacuum microbalance techniques; 
Salford, England (27 Sep 1976). 

To make a metal hydride a suitable hydrogen storage materi- 
al, it must exhibit certain characteristics concerning in particular: (i) 
the hydrogen storage capacity, (ii) the dissociation pressure-tempera- 
ture relationship, (iii) the heat of reaction, and (iv) the kinetics of 
hydrogen absorption/desorption. All these data can be determined 
using a microbalance capable of operating at high temperatures and 
pressures. The principal item of the thermogravimetric installation 
developed at Battelle-Geneva consists of a Sartorius balance type 
4406 equipped with a heatable autoclave. The attached pressure and 
temperature control systems allow measurements under conditions 
of constant pressure (10-° Torr to 60 bar) and temperature (15 to 
600°C), as well as the execution of pressure and temperature cycling 
programs at various scanning speeds. The performance and versatil- 
ity of the instrument is illustrated by measuring various hydrogen 
sorption characteristics of the known magnesium nickel hydride and 
iron titanium hydride. 


2679 Hydrogen in metals. An interesting physics problem with 
many practical applications. Peisl, H. (Muenchen Univ. (Germany, 
F.R.). Sektion Physik). Phys. Unserer Zeit; 9: No. 2, 37-45(Mar 1978). 
(In German). 

The author gives a survey on the physical effects when 
hydrogen is dissolved in metals and alloys. The possible applications 
of alloys, especially FeTi, as storage media in the hydrogen technol- 
ogy are discussed. 


TRANSPORT 


REFER ALSO TO CITATION(S) 2411 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 2668 


INDUSTRIAL AND COMMERCIAL USE 


REFER ALSO TO CITATION(S) 2672 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 4523 


HYDROCARBON FUELS 
REFER ALSO TO CITATION(S) 2983, 3715 


2680 American Chemical Society, Division of Petroleum Chem- 
istry, Preprints, Volume 23 Number 1 February 1978: General Papers, 
Symposium on Thermal Hydrocarbons Chemistry, Papers from Chica- 
go Meeting, August 23—September 2 1977: Symposium on Laboratory 
and Bench Scale Reactor Design, Symposium on Federal Energy 
Policy and provate R and D. Gould, J.R. (Ed.). (API, Washington, 
DC). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 1, vp(Feb 
1978). 

This symposium of 39 papers covers the following topics: 
separation of nitrogen materials from bitumen; the kinetics of 
hydrodesulfurization; analysis of catalysts; lubricating oil stabiliza- 
tion; thermal hydrocarbon chemistry; refining of synthetic crudes; 
laboratory and bench scale reactor design; and, federal energy policy 
and private RandD. Selected papers are indexed separately. 


PROPERTIES 


REFER ALSO TO CITATION(S) 2168, 2209, 4065 
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2681 Pyrolysis of n-butane, n-heptane, and n-octane mixed with 
ethane. Efremova, M. V.; Kashevarov, L.A.; Koreneva, T.N.; Ma- 
garil, R.Z. (Tyumen’ Ind Inst, USSR). Izv. Y} ‘yssh. Uchebn. Zaved., 
Neft Gaz; No. 1, 43-45(1978). (In Russian). 

Results of an investigation of pyrolysis of n-butane, n-heptane, 
and n-octane in a mixture with ethane at atmospheric pressure and 
temperature of 800°C are presented. Yields of the main products of 
pyrolysis of mixtures of different composition in comparison with 
calculated yields are given. With an increase in the number of 
carbon atoms in a molecule, the depth of the decomposition of 
ethane increases for the investigated n-paraffins to a greater extent. 
The yields of ethylene from mixtures are greater than in separate 
pyrolysis, due to the effect of hydrogen separated from ethane. 


2682 Field-dependent electron mobility in methane—ethane 
liquid mixtures. Rao, B.N.; Bush, R.L.; Funabashi, K. (Univ. of 
Notre Dame, IN). Can. J. Chem.; 55: No. 11, 1952- 1960(1977). 

Some aspects of the mobility of excess electrons in liquid 
hydrocarbons are discussed. Certain salient features of the experi- 
mental data on high-field mobility in ethane-methane mixtures are 
explained in terms of a hopping model, in which disorder plays an 
important role. The disorder is compositional, like that in a binary 
alloy, and enters the model in the form of two distinct jump 
distances for hopping motion. It is shown that decreasing the coher- 
ence length for a quasi-free electron increases the binding energy of 
a localized electron and hence affects the activation energy and rate 
of hopping. The effects of temperature and impurity concentration 
for high-mobility liquids are shown to be consistent with a scattering 
model. 6 figures, 37 references. 


PREPARATION 


CHEMICAL SYNTHESIS 
REFER ALSO TO CITATION(S) 2143, 2186, 2200 


2683 (FE—2240-42) Methanation catalysts comparison. Final 
report. Matalon, L.A. (Braun (C.F.) and Co., Alhambra, CA (USA)). 
Oct 1977. Contract EX-76-C-01-2240. 16p. Dep. NTIS, PC A02/MF 
AOl. 

As evaluation contractor for the joint DOE-GRI program on 
high-Btu gas from coal, Braun is engaged in studies to evaluate and 
compare process alternatives. The objective of these studies is to 
reduce the cost of synthetic high-Btu gas from coal. This report 
presents the results of a comparison study of high-pressure, fixed-bed 
methanation catalysts. The study was made to recommend a catalyst 
for use in a high-Btu coal gasification plant. The study basis was the 
IGT Steam-Oxygen HYGAS process using an Eastern coal feed. An 
Inquiry Specification was prepared and issued to seven catalyst 
suppliers. Process designs were developed based on the four usable 
responses received. Capital investments and operating costs were 
estimated for these process designs. The catalyst proposed by Gir- 
dler Chemical Incorporated had the lowest capital investment and 
operating costs. None of the catalysts studied has commercial oper- 
ating experience at conditions comparable to those expected in a 
high pressure gasification plant. However, 3 of the 4 catalysts have 
been tested on a pilot plant scale. Only ICI has commercial experi- 
ence but at lower pressure. 


2684 Carburization studies of iron Fischer-Tropsch catalysts. 
Sancier, K.M.; Isakson, W.E.; Wise, H. (Stanford Res Inst Int, 
Menlo Park, Calif). Prepr., Div. Pet. Chem., Am. Chem. Soc.; 23: No. 
2, 545-558(Mar 1978). 

The kinetics of carbon deposition, incorporation and the 
development of ferromagnetic phases by simultaneous measurements 
of mass change and magnetic susceptibility during temperature- 
programmed and isothermal carburization are examined. 


2685 Catalyst for the production of hydrogen and/or methane. 
Kang, C.C.C. US Patent 3,945,944. 23 Mar 1976. vp. 

C.-C.C. Kang's improved catalyst for the production of hy- 
drogen-rich or methane-rich gases by steam-reforming liquid hydro- 
carbons offers a long life, can be used at relatively low steam-to- 
carbon ratios withcut deleterious carbon deposition on the catalyst, 
and is active at low temperatures of 600°F and below. The catalyst 
comprises a member of the group consisting of elemental cobalt, a 
reducible compound of cobalt and its mixtures, a member of the 
group consisting of elemental nickel, a reducible compound of nickel 
and its mixtures, and a refractory material comprised of at least one 
member taken from the group consisting of oxides of aluminum, 
silicon, magnesium, calcium, titanium and their compounds; the 
catalyst is substantially free of alkali. The cobalt content of this 
catalyst should be at least about 0.5 wt % calculated as the metal, 
preferably between about 2 and 20 wt %. The nickel content can 
range from about 5 to 70 wt % calculated as the metal, preferably 
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between about 15 and 60 wt %. In all cases, the above ranges refer 
to the respective contents after calcination of the catalyst at 1000°F. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 2697, 2825, 2826, 2827 


2686 (CONF-780305—21) Methane production from aquatic 
biomass by anaerobic digestion of giant brown kelp. Klass, D.L.; 
Ghosh, S.; Chynoweth, D.P. (Institute of Gas Technology, Chicago, 
IL (USA)). 15 Mar 1978. 20p. Institute of Gas Technology, Chicago, 
7. 


From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The results of experimental work performed with laboratory 
digesters to study the anaerobic digestion of California giant brown 
kelp (Macrocystis pyrifera) are described. Energy recoveries as 
methane up to about 65% of the substrate energy content have been 
obtained. At these efficiency levels, the substrate sustained enriched 
anaerobic cultures over extended periods without the addition of 
external nutrients. Carbon, energy, and component balances for a 
selected run were calculated and the relative biodegradabilities of 
the organics were estimated. Biomass species from the ocean are 
potentially large sources of methane that can help alleviate the 
natural gas shortage. 


2687 (CONF-780729—1) Energy production from municipal 
wastes. Klass, D.L. (Institute of Gas Technology, Chicago, IL 
(USA)). 1978. 44p. Institute of Gas Technology, Chicago, IL. 

From 33. meeting of the Soil Conservation Society; Denver, 
CO, USA (30 Jul 1978). 

Municipal wastes are divided into three groups--urban refuse, 
industrial waste, and sewage. Urban refuse currently receives the 
most attention and can have a larger energy impact than any other 
waste as a renewable energy source. The basic energy-producing 
processes that are employed to convert municipal wastes to energy 
or gaseous, liquid, and solid fuels, including physical processes 
(particle size reduction, separation, drying), biological processes 
(anaerobic digestion, alcoholic fermentation, landfilling, compost- 
ing), and thermochemical processes (combustion, pyrolysis, miscella- 
neous conversions) are reviewed. A fairly comprehensive listing of 
pilot, demonstration, and commercial processes using municipal 
wastes as the primary energy source is presented and briefly ana- 
lyzed. The information compiled in this survey indicates that more 
waste-to-energy plants exist now than ever before in the U.S.A., and 
the resulting energy products are being utilized on-site or sold. 


2688 (CONF-7710136—, pp 230-239) Cost effectiveness of bio- 
gas systems for dairy farms. Oppenlander, J.C.; Cassell, E.A.; 
Downer, R.N. (Univ. of Vermont, Burlington). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Considerable attention has been focused recently on develop- 
ment of farm-management practices that utilize the total-resource 
potential of animal wastes. In addition to the fertilizer value of 
manure, energy in the form of bio-gas can be generated from manure 
wastes by an anaerobic-digestion process. This economic analysis 
evaluates the feasibility of producing energy from anaerobic diges- 
tion of dairy-cow manure. Anaerobic-digestion systems were ratio- 
nally designed for several farm-management practices on Vermont 
dairy farms. These designs were sized to accommodate dairy herds 
of 20, 50, 100, and 200 cows for both free- and tie-stall arrangements. 
The realistic evaluation of the potential of any energy source must 
include a cost-effectiveness analysis. This 1974 economic analysis, 
with selected 1977 cost updatings, included considerations of both 
the total annual financial investment and the unit cost of net-energy 
production for 1977 prices are approximately $0.19 per kWh for the 
20-cow operation, but these values decrease with increasing herd 
size to $0.05 per kWh for the 200-cow dairy farm. At the present 
time, the generation of bio-gas from the anaerobic digestion of dairy 
farm manures becomes economically feasible as an alternate source 
of energy for dairy farms in excess of 200 cows. 


2689 (CONF-7710136—, pp 240-249) Large and small applica- 
tions of energy farming. Sitton, O.C.; Kobylinski, E.A.; Gaddy, J.L. 
(Univ. of Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The collection of solar energy by photosynthesis and the 
subsequent conversion of crop matter to natural gas can be practiced 
in farm-scale applications or very large installations. This paper 
discusses the design and economics of these systems. 
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2690 (COO—2917-9) Biological conversion of biomass to meth- 
ane beef lot manure studies. Semiannual progress report, June 1, 
1976—November 30, 1977. Pfeffer, J.T.; Quindry, G.E. (Illinois 
Univ., Urbana (USA). Dept. of Civil Engineering). May 1978. Con- 
tract EY-76-S-02-2917. 214p. Dep. NTIS, PC A10/MF AO1. 

Portions of document are illegible. 

A series of experiments was conducted to determine the 
performance characteristics of the methane fermentation process 
using beef feed lot manure as a substrate. Manure was obtained from 
the University of Illinois beef farm. This manure was processed 
through four parallel fermentors each having a capacity of 775 liters. 
A continuous feed system was employed to determine the conver- 
sion efficiency. The effluent from the fermentation units was evaluat- 
ed to determine its dewatering characteristics and the quality of the 
liquid and solid residues. A simple simulation model was developed 
to evaluate the effect of various operating conditions on processing 
costs and the net income. These studies clearly show that thermophi- 
lic fermentation (58 to 60°C) substantially increase the gas yield and 
the rate of gas production over that obtained at the mesophilic 
fermentation temperature. System stability is very good. Substantial 
decreases in temperature or significant increases in loadings did not 
disrupt the process. Solids recovery from the fermented slurry was 
accomplished with screens, vacuum drum filters and centrifuge. 
Solids capture was poor unless massive dosags of conditioning 
chemicals were added. In terms of investment and operating costs, 
simple screens (20 mesh size) would capture 75 to 80 percent of the 
recoverable suspended solids. Manure that is obtained from open 
lots, especially when it has been exposed to the environment for 
extended periods, offers little potential for methane production. The 
biodegradability of this material is so low that the cost of producing 
the gas far exceeds its value. Fresh manure such as that obtained 
from environmental lots produced significant quantities of gas. It is 
probable that an economic system can be developed using this 
material as a substrate. 


2691 (JUL—1463) Microbial methane production from biomass 
by anaerobic fermentation on a commercial scale. Systems analysis 
and economic considerations. Inden, P.P. (Kernforschungsanlage Jue- 
lich G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung 
und Technologische Entwicklung). Nov 1977. 208p. (In German). 
Dep. NTIS (US Sales Only), PC A10/MF AO1. 

Thesis. Submitted to Technische Hochschule Aachen, Ger- 
many. 

Microbial methane production is one way of using the energy 
content of biomass. A technical and economic systems analysis of 
the: availability of biomass (quantities, collection, culture), possible 
conversion technologies, and subsequent gas energy use was per- 
formed and three plants of different capacity and different biomass 
substrates were chosen for the study. The results were the following. 
(1) With anaerobic fermentation of swine excrements, biogas can be 
produced economically from a plant-capacity of 700 to 2000 swine 
places. (2) The use of straw as substrate for gas energy production 
seems to be unsuitable because of the high lignin content of straw, 
the resulting poor gas production, and the high energy consumption 
for chopping. (3) Algae culture with subsequent fermentation is an 
interesting alternative for future energy supply in sunny countries, 
especially if wave or wind energy can be used for the water flow 
through the culture ponds. The technical and economic feasibility is 
proven. For energy production on large scales only the algae plant 
can be used in southern countries. The most favorable use of the two 
other plants on excrement and straw substrate is in combination with 
waste removal. 


2692 Digester and process for converting organic matter to 
methane and fertilizer. McDonald, B.A. US Patent 4,100,023. 11 Jul 
1978. Filed date 8 Apr 1977. 12p. 

A digester is disclosed for controlling the decomposition of 
organic matter to produce a useful gas and a liquid fertilizer. The 
digester comprises three slurry chambers connected in tandem by 
passthrough tubes. A fourth chamber used for gas collection is 
located above the three slurry chambers. An input line is connected 
to the bottom of the first chamber and an output line is connected to 
the bottom of an upright tube provided in the third chamber. A 
slurry containing raw manure or other organic waste is loaded from 
a mix tank through the imput line to fill the three chambers to a level 
determined by the top of the upright tube in the third chamber. The 
process of aerobic digestion and a limited form of anaerobic diges- 
tion is carried out in the first chamber and the process of anaerobic 
digestion which produces the methane gas is carried out in the 
second chamber which is heated. As an imput load of slurry is fed 
daily from the mix tank into the first chamber, the digested slurry in 
the third chamber in addition to being fed out through the upright 
tube as a liquid fertilizer has a small portion thereof recycled back 
into the mix tank to condition the input load. The gas collected in 
the fourth chamber is compressed and stored. Such gas in addition to 
being available for general usage provides for heating the water used 
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to heat the second chamber and for agitating the slurry in the three 
slurry chambers. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 3754 


2693 Methanol technology and application in motor fuels. Paul, 
J.K. (ed.). Park Ridge, NJ; Noyes Data Corp. (1978). 480p. 

Detailed descriptive information is given on methanol pro- 
duction technology from unusual sources, the utilization of methanol 
as an automotive fuel, and the conversion of methanol into gasoline. 
The first chapter is an overview. The next three chapters are 
feasibility studies on the production of methanol from coal, solid 
waste, and natural gas. The next two chapters discuss the use of 
methanol/gasoline blends in automobiles and the use of 100% metha- 
nol as a vehicle fuel. The last two chapters describe the production 
of gasoline from methanol, based primarily on the efforts of the 
Mobil Corporation in this direction. Each chapter contains extensive 
bibliographies. (JSR) 


PREPARATION 


CHEMICAL SYNTHESIS 


2694 Catalysis of carbon monoxide hydrogenation by soluble 
mononuclear ee“ Rathke, J.W.; Feder, H.M. (Argonne Na- 
tional Lab., IL). J. Am. Chem. Soc.; 100: No. 11, 3623- 3635(24 May 


The homogeneous hydrogenation of CO to CH3OH, higher 
primary alcohols and their formate esters in the presence of 
Co2(CO)s using benzene, heptane, and p-dioxane as solvents is re- 
ported. The principal rate-determining step is first order in the 
soluble mononuclear species, HCo(CO),, and the catalysis by cobalt 
atom dusters or precipitated metal is at most a minor path. Based on 
paired experiments in benzene (200,220°C), and _ inp-dioxane 
(182,196°C), the apparent activities enthalpy for formation of CO 
hydrogenation products is 40.7 kcal/mol. This result is compatible 
with a strongly endothermic rate-determining step in which hydro- 
gen atom transfer to CO yields formy! and cobalt tetracarbonyl 
radical pairs. Pseudo first-crder rate constants for the formation of 
methanol and total product were found to be 1.3 x 10°°s~' and 1.46 
x 10°°s~', respectively, and proportionately between hydrogenation 
rate and concentration of HMn(CO)s was observed. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 2687, 2826, 2827 


2695 (COO—4147-4) Bioconversion of plant biomass to ethanol. 
Annual report and revised research plan, January 1977—January 
1978. Brooks, R.E.; Bellamy, W.D.; Su, T.M. (General Electric Co., 
Schenectady, NY (USA)). 23 Mar 1978. Contract EG-77-C-02-4147. 
147p. Dep. NTIS, PC A07/MF AOl1. 

The objective of this research is to demonstrate on a labora- 
tory scale the technical feasibility of the direct microbial conversion 
of pretreated wood to ethanol. During the first year of this contract, 
we investigated the feasibility of biologically delignifying wood with 
C. pruinosum and directly fermenting the pretreated wood to eth- 
anol with a mixed culture. Bench-top fermentations of a thermophi- 
lic bacillus growing on glucose and of a mixed culture of thermophi- 
lic sporocytophaga (US) and a thermophilic bacillus growing on 
microcrystalline and amorphous cellulose were evaluated for growth 
and ethanol production. In the mixed culture fermentation of amor- 
phous and microcrystalline cellulose, the specific rate of substrate 
depletion was calculated to be 0.087 hr~' and 0.0346 hr ', respective- 
ly. However, defining the growth requirements of C. pruinosum and 
sporocytophaga (US) proved more difficult than originally anticipat- 
ed. In order to achieve the program objectives within the contract 
period, a revised research plan was developed based upon chemical 
pretreatment and the direct fermentation of pretreated hardwood to 
ethanol. In place of the biological delignification pretreatment step, 
we have substituted a chemically supplemented steam pretreatment 
Step to partially delignify wood and to enhance its accessibility to 
microbial utilization. Clostridium thermocellum, which ferments cel- 
lulose directly to ethanol and acetic acid, has replaced the mixed 
culture fermentation stage for ethanol production. Research on the 
production of ethanol from xylose by the thermophilic bacillus ZB- 
B2 is retained as one means of utilizing the hemicellulose fraction of 
hardwood. Work on the genetic improvement of the ethanol yields 
of both cultures by suppressing acetic acid production is also re- 
tained. The rationale, experimental approach, and economic consid- 
erations of this revised research plan are also presented. 
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2696 (TID—22781) Fuels from sugar crops: systems study for 
sugarcane, sweet sorghum, and sugar beets. Nathan, R.A. (ed.). (Bat- 
telle Columbus Labs., OH (USA)). Jul 1978. 148p. Dep. NTIS, PC 
E02/MF E02. 

An extensive analysis is made of the technical and economic 
feasibility of producing fuels and chemicals from the sugar crops 
(sugar cane, sweet sorghum, and sugar beets). It is concluded that 
ethanol and ammonia are the most promising products. Ethanol 
produced by fermentation on juice or molasses is close to economic 
competitiveness. The ammonia cost is not yet competitive but could 
be competitive with coal-produced ammonia. Sugar cane appears to 
be the most promising crop in the short and intermediate term; sweet 
sorghum has the greatest long-range appeal. The development of 
processes to manufacture ammonia, methanol, acetic acid, and ther- 
mochemical substitute natural gas (SNG) from sugar crop residues 
depends on technology to generate synthesis gas. Anaerobic diges- 
tion of sugar cane or juices to SNG is not attractive on economic 
grounds. The agricultural aspects of sugar crops research are sum- 
marized. Energy balances of input/output are derived for sugar cane 
and sugar beets. Recommendations are made for USDOE actions 
and policy decisions. (JSR) 


PREPARATION 


REFER ALSO TO CITATION(S) 2696 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 2687 


2697 (EPRI-ER—746-SR) Biofuels: a survey. Benemann, J.R. 
(Electric Power Research Inst., Palo Alto, CA (USA)). Jun 1978. 
96p. Dep. NTIS, PC A05/MF AO1. 

Photosynthesis, plant productivity, waste and residue re- 
sources, “energy farming,” processes for using biomass directly or 
converting it to fuels, and overall economics are discussed. Applica- 
tions by U.S. industries and utilities are emphasized and current U.S. 
research and development programs presented. With foreseeable 
technologies and economics, approximately 5% of the fossil fuels 
now consumed in the United States could presently be replaced by 
available forestry, agricultural, and municipal wastes and residues. 
Additional resources could be generated through optimization of 
agricultural and forestry residue production, use of noncommercial 
forests, and purposeful cultivation of plants for fuel production. 
Direct combustion, to produce electricity and/or steam, is the best 
developed and most widely applicable process for using low-mois- 
ture biomass. Biomass could become a supplemental fuel for some 
coal-fired power plants. The conversion of biomass to gaseous and 
liquid fuels by thermal or biological processes is technically feasible; 
however, the economics must be improved for widespread applica- 
tions. Biofuels will be most widely used by current biomass produc- 
ers (agriculture and forestry) and by small to medium-sized indus- 
tries and towns located near available resources. The multiplicity of 
biomass resources and biofuel applications suggests that no single 
end use will predominate. 


2698 (HCP/T3052—01) Corn/coal fuel characterization study. 
Cioffi, P.L. (Babcock and Wilcox Co., Barberton, OH (USA)). Aug 
1978. Contract ET-78-C-01-3052. 36p. Dep. NTIS, PC A03/MF 
AOl. 

Laboratory analyses and tests were conducted to determine 
the suitability of shelled corn as a potential supplemental fuel for 
pulverized coal fired utility boilers. The analyses and tests used were 
those routinely used for the characterization of coal. The data 
indicated very high volatility and very low ash. Corn by itself would 
not be a suitable fuel for conventional boilers, primarily because of 
the severe fouling and slagging potential of corn ash. Blends of corn 
and coal minimized the fouling and slagging problems. The blend 
samples contained 10% corn by BTU or 14% by weight. Approxi- 
mately 1.05 pounds of this blend would provide the heat equivalent 
of one pound of coal. The additional fuel input would place an 
additional load on fuel handling and preparation equipment, but the 
decrease in ash quantity would reduce the load on ash handling and 
particulate-type flue gas clean-up equipment. (JSR) 


2699 (RLO—2227-T22-2) Investigation of the rate of combus- 
tion of wood residue fuel. Technical progress report No. 1, April 1, 
1976—June 30, 1977. Junge, D.C. (Oregon State Univ., Corvallis 
(USA)). 27 Sep 1977. Contract EY-76-C-06-2227-022. 36p. Dep. 
NTIS, PC AQ3/MF AOl1. 

Portions of document are illegible. 

Significant quantities of wood residue fuels are presently 
being used in industrial steam generating facilities. Their use serves 
to limit the need for fossil fuels as energy sources and also serves to 
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limit a significant solid waste problem by burning the wood residue. 
Very limited data on the combustion characteristics of wood residue 
fuels have resulted in the installation and operation of inefficient 
combustion units. This investigation of the combustion characteris- 
tics of wood residue fuels is the first phase of a long term program to 
develop a design and operational data base on the critical combus- 
tion parameters. A combustion test facility has been constructed and 
operated using Douglas fir bark. The effects on the combustion 
process of fuel size, fuel moisture content, fuel feed rates, levels of 
excess air, inlet air temperatures, and location of air input to the 
combustion chamber have been studied and reported. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 3029 


2700 (SIND-PM—1977-13) Small hydroelectric power plants. 
(Utredning fraen Statens Industriverk, Stockholm (Sweden)). 1977. 
187p. (In Swedish). Dep. NTIS (US Sales Only), PC A09/MF A0O1. 

The status of small hydroelectric power plants in Sweden is 
reviewed with a discussion of the following topics: historical back- 
ground, review of obstacles to their development, and proposals for 
encouraging their development. An extensive appendix includes 
supporting statements, graphs, tables, and charts. (JSR) 


2701 Economic load scheduling of cascaded river systems by 
lambda method. Okamoto, Y. (Hokuriku Electric Power Co., Japan). 
Electr. Eng. Jpn. (Engl. Transl.); 97: No. 2, 30-39(1977). 

Translated from Denki Gakkai Ronbunshi, B; 97: No 3, 119- 
126(Mar 1977). 

The method used most widely for daily economic load dis- 
patching of a hydrothermal system is the so-called lambda method 
which is characterized by two principal parameters lambda and y. 
However, this method is not as effective for the cascaded river 
system. A method is proposed for determining the value of param- 
eter lambda so as to satisfy the coordination equation for hydrother- 
mal systems when reservoir-type hydroplants are operating or the 
coordination equation for a thermal system when the hydroplants 
are out of service. Features of the proposed method are as follows: 
the commitment (start-and-stop) of a hydroplant is taken into ac- 
count; the initial value of lambda is determined and corrected by a 
new method; the direct lambda method is proposed for economic 
load scheduling of cascaded river systems; the relation between the 
two parameters lambda and y is clarified; the reason is made clear 
for poor convergence of iterative calculation for economic load 
scheduling of hydrothermal systems; and a new method is proposed 
for preventing reservoir overflow and for operating the regulating 
reservoir. The proposed program is useful not only for daily oper- 
ation but also for development planning of a cascaded river system. 


2702 Private sector hydroelectric development in the United 
States. Corso, R.A. (Federal Power Commission, Washington, DC). 
pp 4p, Paper A 76 603-1 of IEEE Power Engineering Society. 
Papers from the joint power generation conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The development of hydroelectric power projects by all 
private and non-Federal entities in the U.S. is discussed with a 
statistical summary of the hydroelectric potential and a discussion 
and listing of projects currently at the licensing stage. It is concluded 
that the future of hydroelectric development is encouraging and 
that, while hydroelectric power will not become a major source of 
energy, it can make a significant contribution to meeting the nation’s 
energy needs. (LCL) 


2703 Bureau of Reclamation hydroelectric planning and re- 
search, Reedy, W.W. (Bureau of Reclamation, Denver). pp 3p, 
Paper A 76 610-6 of IEEE Power Engineering Society. Papers from 
the joint power generation conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The present role and involvement of the Bureau of Reclama- 
tion in the field of hydroelectric project planning and research is 
described. It briefly discusses Reclamation’s past accomplishments as 
a basis for that agency's present role in hydroelectric power produc- 
tion and power transmission. The majority of the paper is devoted to 
a summary of virtually all hydroelectric power production planning 
and research presently being conducted by the Bureau of Reclama- 
tion. 
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RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 3744 


2704 (CONF-7710136—, pp 673-682) Low-head power genera- 
tion with bulb turbines. Carson, TL: Samuelson, R.S. (International 
Engineering Co., Inc., San Francisco). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Because of uncertainties, delays, and high costs associated 
with alternative electric energy sources, many agencies responsible 
for generation of electrical power are investigating means of replac- 
ing or supplementing their existing hydroelectric facilities. In the 
head range between 10 and 60 feet, the bulb-type generating unit, in 
which the generator is enclosed in a metal capsule within the water 
passage, has many advantages, including higher efficiency and lower 
cost, over other types of turbines. Two of the municipalities in the 
United States which have recently conducted feasibility studies for 
installing bulb turbines in their systems are the City of Idaho Falls, 
Idaho, and the City of Vanceburg, Kentucky. For the City of Idaho 
Falls, International Engineering Company, Inc. prepared feasibility 
studies which demonstrated that for 7 MW units installed in existing 
plants, (1) bulb turbines are more economical than comparable 
conventional (vertical shaft Kaplan) units, (2) installation of new 
bulb turbine units is preferable to rehabilitating and/or relocating the 
existing generating units, and (3) the cost of energy generated by the 
proposed bulb turbine installations would be less than that from 
alternative sources of energy. At locations at existing dams on the 
Ohio River, the Vanceburg Electric Light, Heat and Power System 
studied installations comprised of three 23 MW bulb turbines per 
plant and also found that the cost of energy from these facilities 
would be less than from other sources. 


SITE GEOLOGY AND METEOROLOGY 


2705 Pore pressure and movement in embankment dams. 
Penman, A.D.M. (Build Res Establ, Watford, Hertfordshire, Eng). 
Int. Water Power Dam Constr.; 30: No. 4, 32-39(Apr 1978). 

A review of the literature is presented on the failures in the 
time of construction of embankment dams caused by the developing 
pore pressures and the methods used to reveal the conditions. This 
article concentrates on the development of reliable piezometers and 
other instruments to measure pore pressures and movements. 


PLANT DESIGN AND OPERATION 


2706 Method of technical and economic calculations of turbine 
conduits of hydroelectric power plants adjacent to dams. Vasil’ev, 
Yu.S.; Sokolov, B.A.; Kubyshkin, L.L.; Aleksandrov, M.G. (Lenin- 
grad Polytech Inst im. M.I. Kalinin, USSR). Izv. Vyssh. Uchebn. 
Zaved., Energ.; No. 1, 92-98(Jan 1978). (In Russian). 

A computer-aided method of calculation of the parameters of 
turbine conduit for hydroelectric power plants adjacent to high-head 
dams is proposed. Optimization is carried out in terms of the mini- 
mum reduced costs by the method of dynamic programming. 
Changes in hydraulic pressure under water hammer conditions are 
taken into account more exactly. It is for the first time that the 
technical and economic calculation envisages joint operation of the 
steel shell and reinforcement of the reinforced-concrete and steel 
conduit. In accordance with the proposed method, parameters of 
turbine conduits of the Sayano-Shushenskaya hydroelectric power 
plant are substantiated. 


2707 Calculation of internal characteristics of torque converters 
under optimal operating conditions. Demchenko, V.D. (Volgograd 
Polytech Inst, USSR). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 1, 99- 
103(Jan 1978). (In Russian). 

A method of calculation of internal parameters of flow and 
geometrical dimensions of torque converter wheels operating under 
optimal conditions is worked out. These optimal conditions are 
characterized by shockless stream flow upon the blades. 


ECONOMICS AND MANAGEMENT 


2708 Economics of instrumentation for dam surveillance. Haws, 
E.T. (John Mowlem and Co Ltd, Brentford, Middx, Engl). Jnt. 
Water Power Dam Constr.; 30: No. 4, 27-32(Apr 1978). 

Instruments described are divided into three categories: those 
which are essential for the safe monitoring of dams; those which are 
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used for academic research and development; and those which are 
used for post-commissioning problems. Justified expenditures are 
discussed, along with installation costs, and examples of post-com- 
missioning problems are given. 


POWER CONVERSION SYSTEMS 
REFER ALSO TO CITATION(S) 2707 


2709 Hydro power station turbines: some interesting experi- 
ences of outages. Roy, S.N. (Natl Hydro Electr Power Corp, New 
Delhi, India). Jrrig. Power; 34: No. 4, 425-432(Oct 1977). 

The experience related in the paper refers to some typical 
faults on hydraulic turbines for medium and low head stations using 
Francis and Kaplan turbines. 


2710 Comparison of design of runner of a reaction turbine by 
one-dimensional and two-dimensional methods. Sayann, K.S.; Swar- 
oop, A. (M.A. Coll of Technol, Bhopal, India). Jrrig. Power; 34: No. 
4, 433-440(Oct 1977). 

The object of this paper is to compare one-dimensional (con- 
ventional) and two-dimensional methods of designing blades of Fran- 
cis turbines. For the purpose of comparison the actual parameters of 
turbine units of “Khodri” hydro-electric power plant has been taken. 
Each unit is supposed to operate under a rated head of 57.91 m to 
produce 32 MW of power. 


2711 Determining the forces of one-sided magnetic stress in 
hydroelectric generators. Netseevskii, A.B. Sov. Electr. Eng. (Engl. 
Transl.); 48: No. 2, 7-11(1977). 

A method is proposed for determining the forces of one-sided 
magnetic stress that appear in a hydroelectric generator performing 
under no load with excitation and having an asymmetric magnetic 
field in the air gap. A brief analysis of typical causes of field 
asymmetry is given. 


2712 Investigation of the deformation of monolithic insulation of 
stator-winding bars in a 300 MW hydroelectric generator. Chistyakov, 
A.A.; Moskovskaya, V.V. Sov. Electr. Eng. (Engl. Transl.); 48: No. 2, 
21-23(1977). 

Results are given for static loading of the end sections of 
winding bars in the stator of a type VGSVF940/235-30 300 MW 
hydroelectric generator using monolithic insulation; a full-scale 
model was tested. The maximum strains at the insulation surface 
occur when there is tangential displacement of the end sections in 
the cross section at the slot exit. 


2713 Determining the moisture characteristics of stator insula- 
tion in large electric machines. Ambrosovich, V.D.; Berezhanskii, 
V.B.; Fomkina, I.V. Sov. Electr. Eng. (Engl. Transl.); 48: No. 2, 40- 
43(1977) 

A method for determining the moisture diffusion constants is 
considered; it is based on processing of experimental data on the 
kinetics of moisture sorption by a least-square approach; it makes it 
possible to determine the values of the diffusion coefficient and the 
equilibrium moisture absorption with higher accuracy than the ac- 
cepted methods, owing to a reduction in the influence of random 
measurement errors. 


SOLAR ENERGY 


REFER ALSO TO CITATION(S) 3606, 3750, 3751 


2714 (CONF-760374—) Solar electricity. (Centre National 
d'Etudes Spatiales, 31 - Toulouse (France); Centre National de la 
Recherche Scientifique, 31 - Toulouse (France)). 1976. 1050p. (In 
French and English). Centre National d’Etudes Spatiales, Toulouse, 
France. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

Separate abstracts were prepared for the 88 papers presented. 
(WHK) 


2715 (CONF-760374—, pp 1-7) General ideas on solar energy 
utilization in developing countries. Meyer, J.A. (Instituto de Fisica, 
Unicamp-Campinas, Brazil). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The importance of solar energy is discussed emphasizing the 
specific economic, technological and scientific aspects of developing 
countries. It is shown that its utilization in distributed form, as low 
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temperature heat is very desirable especially for agricultural applica- 
tions. Some results of experimental research are briefly presented. 


2716 (CONF-7706117—, pp 37-42) Pennsylvania Technical As- 
sistance Program. Barone, T. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 


In Solar energy in Pittsburgh: demonstration programs and 
plans. 

The functions of the Pennsylvania Technical Assistance pro- 
gram for providing information and assistance services in the field of 
solar energy are discussed. (WHK) 


2717 (HCP/M2693—01) Solar energy research and develop- 
ment: program balance. Annex, Volume I. (SRI International, Menlo 
Park, CA (USA)). Feb 1978. Contract EA-77-C-01-2693. 156p. Dep. 
NTIS, PC A08/MF AO1. 

An evaluation of federal research, development, and demon- 
stration options on solar energy is presented. This assessment treats 
seven groups of solar energy technologies: solar heating and cooling 
of buildings, agricultural and industrial process heat, biomass, photo- 
voltaics, thermal power, wind, and ocean thermal energy conver- 
sion. The evaluation methodology is presented in detail. (MHR) 


2718 (HCP/M2693—02) Solar energy research and develop- 
ment: program balance. Annex, Volume II. (SRI International, Menlo 
Park, CA (USA)). Feb 1978. Contract EA-77-C-01-2693. 284p. Dep. 
NTIS, PC A13/MF AOl. 

Each of the seven solar energy technologies that have been 
assessed in the study are treated: photovoltaic devices, solar thermal 
power systems, wind energy systems, solar heating and cooling 
systems, agricultural and industrial heat processes, biomass conver- 
sion technologies, and ocean thermal energy conversion systems. A 
brief technical overview of storage for solar electric technologies is 
presented and some principles concerning how different levels of 
success on electrical storage can affect the commercial viability of 
solar electric options are discussed. A description is given of the 
solar penetration model that was developed and applied as an 
analytical tool in the study. This computer model has served the 
primary purpose of evaluating the competiveness of the solar energy 
systems in the markets in which they are expected to compete 
relative to that of the alternative energy sources. This is done under 
a variety of energy supply, demand, and price conditions. The seven 
sections treating the solar energy technologies contain discussions on 
each of six subject areas: description of the technology; economic 
projections; the potential contribution of the technology in different 
marketplaces; environmental considerations; international potential; 
and the present and possible future emphases within the RD and D 
program. The priority item for each of the technology sections has 
been the documentation of the economic projections. 


2719 Solar energy: how soon. O'Connor, E. Chem. Technol.; 4: 
No. 5, 264-267(May 1974). 

A discussion covers a proposed timetable for developing solar 
energy and the probable extent of its use as part of total U.S. energy 
resources; solar energy equipment already developed; engineering 
problems which will have to be solved before solar energy becomes 
practical; the possibility of putting solar energy plants into operation 
without first operating pilot plants; the economic feasibility of solar 
energy; the time which will be required for solar energy to penetrate 
the over-all energy market; problems associated with nuclear fission 
which makes solar energy more attractive; and U.S. Federal spend- 
ing for the development of nuclear fission and solar energy. 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 2839, 2884 


2720 (CONF-760374—, pp 9-18) Calculation program for the 
precise predetermination of the irradiance and illuminance in relation 
with the use of solar energy. Dogniaux, R. (Institut Royal Meteorolo- 
gique de Belgique, Brussels). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Any aspect of solar energy utilization involves in the first 
instance an estimation of the actual availability of irradiance and 
illuminance of surfaces of different orientations and inclinations, 
everywhere, for given atmospheric conditions. A set of mathemat- 
ical expressions which directly yield quantities of direct, diffuse, 
global and reflected components of solar irradiance and illuminance 
for clear sky conditions and for overcast sky is presented. The 
method lends itself to programming for computer calculation. It 
takes account of the parameters of latitude, date, time, conditions of 
atmospheric turbidity and orientation and inclination of receiving 
surface. 


SOLAR ENERGY 301 


2721 (CONF-760374—, pp 19-26) Economic collection and effi- 
cient utilization of solar energy. Vant-Hull, L.L. (Univ. of Houston, 
TX). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Several techniques for loss suppression, flux concentration, 
energy concentration and for energy storage in solar devices are 
described and analyzed briefly. Various approaches to the collection 
of solar energy are then categorized according to the extent to 
which they depend upon these techniques. Fundamental limitations 
on the various techniques and considerations are discussed and 
recommendations made for future work. Based on this analysis, 
selection of the central receiver or solar tower approach for devel- 
opment in the United States is justified, and the schedule for con- 
struction of a pilot plant and a commercial demonstration plant is 
presented. Finally, a summary of U.S. Government expenditures for 
research and development of solar energy is presented. 


2722 (CONF-760374—, pp 993-1004) Climatology of solar re- 
sources. Perrin de Erichambaut, C. (Meteorologie Nationale, Paris). 
1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Solar energy exploitation is directly related to the received 
irradiation and also to the characteristics of the incoming solar 
radiation such as spectral composition and distribution into direct or 
diffuse radiation. The rational designing of a solar system requires 
the knowledge of statistical data in relation to its switching thresh- 
old, the necessities of storage, maximal values, etc., in order to 
optimize its local set up under a known climate for a given objective. 
Radiation measurements are scarce but varied methods allow techni- 
cally acceptable approximations due to correlations between this 
radiation and one or several other climatic parameters. Sunshine 
duration is an excellent indicative parameter; with a few computa- 
tions one can infer the most probable solar irradiation of any 
receiver provided the data, altitude, latitude and climate patterns 
(atmosphereic turbidity, humidity and types of clouds) are given. 
Nevertheless, systematic, homogeneous, coordinated measurements 
remain compulsory on an international basis and diverse problems 
are still to be solved in order to complete our often insufficient 
knowledge. 


2723 Possibilities and limitations of solar energy application in 
building construction. Zitzelsberger, J.; Weinzierl, A. (Tech Univ, 
Munich, Ger). HLH, Z. Heiz., Lueftung, Klim., Haustech.; 29: No. 3, 
117-124(Mar 1978). (In German with English abstract). 

The total sum of the solar energy, which is annually yielded 
by direct and diffused solar radiation, in Central Europe amounts to 
about 50% of the sum in desert zones. This recognition led to an 
euphoria with regard to the applicability of solar energy. The 
seasonally conditioned large fluctuations in Central European lati- 
tudes, the increased energy demand during periods with low radi- 
ation, and the reduction of the useful energy efficiency of solar 
collectors by influences of different kinds, compel the interested 
parties to make considerations on the economy. In order to avoid 
erroneous assessments thereby, the authors explain why the applica- 
tion of average radiation data is not meaningful. 19 refs. 


2724 Calibration standards and field instruments for the 

sion measurement of insolation. Reid, M.S.; Berdahl, C.M.; Kendall, 
J.M. Sr. (JPL, Calif Inst of Technol, Pasadena). Sol. Energy; 20: No. 
4, 357-358(1978). 

This article describes National Aeronautics and Space Ad- 
ministration supported development of a radiation calibration stand- 
ard and the design of a fieldworthy survey instrument based on the 
standard. It also describes the survey instrument's performance for 2 
yr in the field, together with a calibration stability analysis over this 
period, and the data bank of precision measured solar radiation 
accumulated by the use of these instruments. 


2725 Energy of solar radiation and its distribution all over the 
world with regard to conditions prevailing in Czechoslovakia. Bednar, 
J. (Meteorol Ustav MFF UK, Czech). Elektrotech. Obz.; 66: No. 7, 
390-394(Jul 1977). (In Czech). 

Data are presented on absorption of solar energy by the earth 
and on the dependence of its distribution on the geographical lati- 
tude and on the season of the year. The influence of the atmosphere 
on solar radiation is considered, with special attention to the amount 
of sunshine in various regions of Czechoslovakia. Relationships are 
pointed out between some anthropogenic influences and reduction of 
the permeability of the atmosphere to solar radiation. Future aspects 
on the utilization of solar energy are discussed. 


2726 (UCRL-Trans—1546) Insolation regime in relation to me- 
teorological conditions. Barteneva, O.D.; Guseva, L.N. Translated 
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from Tr. Gl. Geofiz. Obs.; No. 68, 120-131(1957). 35p. Dep. NTIS, 
PC A03/MF AOl1. 

Comparison of data on insolation on a horizontal surface 
obtained at Slutsk (phi = 59°41’, lambda = 30°42’), Tashkent (phi 
= 41°20’, lambda = 69°12’), Irkutsk (phi = 52°16’, lambda = 
104° 19’), and sporadic observations at Yalta (phi = 44°30’, lambda 
= 34°10’), Nikol’sk (phi = 59°32’, lambda = 45°27’), and Lisino 
(phi = 59°26’, lambda = 30°40’) has showed that the values of 
diffuse skylight and total insolation at different geographical lati- 
tudes are practically the same for identical conditions of observation 
(solar altitude, form and number of clouds), and are not a function of 
latitude. The inslation tables of V. V. Sharanov (Tables of Insolation 
and Visibility, Izv. AN SSSR, 1945) may be used to determine 
insolation for given conditions. The tables give only the probable 
values of insolation for given conditions of observation. The range of 
variation of insolation on a horizontal surface under natural condi- 
tions may be appreciable. The mean square deviation from the 
numbers in the table is +-30% for a cloudless sky, +-40% for a 
cloudy sky, and reaches a value +-60% for a sky covered with 
altostratus clouds (As). A new dependence of insolation on solar 
altitude for altostratus clouds (As, 4/4) has been obtained on the 
basis of the processing of the materials of the Irkutsk and Tashkent 
observations of horizontal insolation. Coefficients of transition from 
the insolation value when the sun is located behind the clouds but 
direct solar rays are not completely eliminated, to insolation created 
by diffuse light from the sky alone, have been obtained for thin, 
semitransparent forms of clouds (Ci, Cs). 


ECONOMICS 


REFER ALSO TO CITATION(S) 2793, 2839, 2873, 2877, 2891, 3753 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 2840, 2873, 2901, 3752, 3753 


2727 (CONF-7706117—, pp 82-88) a — environment to 
enhance solar energy applications. Nicholas, H.R. 1 
ieee From 2. energy symposium; Pittsburgh, PA. USA (1 Jun 
1977). 
In Solar energy in Pittsburgh: demonstration programs and 
plans. 
Using current commercially available equipment, a solar plant 
on an unobstructed property in Western Pennsylvania can generate a 
substantial amount of energy. The author projects that such a plant 
in Pittsburg could provide 50 to 70% of the energy needed for 
comfort heating and 80 to 90% of the energy required for air 
conditioning of a home or institution of moderate size. The variation 
is created by differences in siting, structure design, and system 
design. Safeguards that will protect rights of individuals to solar 
energy access are necessary. Municipal responsibility and evolving 
solar legislation on the issues are briefly discussed. The author cites 
the lack of government grants for solar energy development projects 
in areas that need additional energy supplies the most. (MCW) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 2714 


2728 Heliotechnology. solar energy and its conversion into elec- 
tric energy. Kleczek, J. (Ceske Slov Akad Vied, Ondrejov, Czech). 
Elektrotech. Obz.; 66: No. 7, 380-390(Jul 1977). (In Czech). 

Solar radiation can be converted into various forms of 
energy: thermal, mechanical, electric, and chemical energy. Efficient 
conversions of solar energy into these energy forms are the concern 
of the field of heliotechnology. A survey of direct and indirect 
conversions into electric energy is presented. 


PHOTOVOLTAIC CONVERSION 


REFER ALSO TO CITATION(S) 2834, 2836, 2840, 2947, 2964, 
3018, 3600 


2729 (CONF-760374—, pp 27-42) Thermodynamic constraints, 
effective temperatures and solar cells. Landsberg, P.T.; Mallinson, 
J.R. (Univ. of Southampton, Eng.). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 
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The tendency for theoretical efficiencies to become smaller, 
and hence more realistic, as the models they refer to become more 
specific is illustrated. Two general steady state efficiencies of a 
system are obtained, one of which yields the Carnot efficiency eta/ 
sub c/ as a special case, and a “radiation in--radiation out” efficiency 
eta*/sub w/ which is always less than eta/sub c/. Using typical 
realistic incident radiation spectra, effective solar temperatures and 
effective earth temperatures can be associated with each of them, 
both being wavelength-dependent. This leads to theoretical, but 
unrealistically high, efficiencies based on eta/sub c/ and eta*/sub w/ 
for each spectrum. By means of a two-level model these efficiencies 
can be reduced, and more detailed solar cell models reduce them still 
further. 


2730 (CONF-760374—, pp 43-56) French developments of sili- 
con photovoltaic cells. Durand, H. (Laboratoires d’Electronique et de 
Physique Appliquee, Limeil-Brevannes, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The paper deals first with the present state of the art of 
photovoltaic conversion devices from a technical, industrial and 
commercial point of view. It assesses the economical goals expected, 
bringing the cost of the solar panels down by a factor comprised 
between 5 and 10 for each of the two future 5-year periods. The 
French R and D program dealing with silicon solar cells is de- 
scribed, together with a methodology applicable to a technico- 
economical analysis of the foreseeable steps yielding this goal. 


2731 (CONF-760374—, pp 57-80) Recent progress in low cost 
CdS—Cuw.S solar cells. Jordan, J.F. (D. H. Baldwin Co., Cincinnati). 
1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Economics of the chemical spray process for the production 
of CdS—Cw.2S solar cells are extended to include the cost of power 
generation. The present technical status of cells produced by the 
—— and the dynamics of the chemical spray process are also 
outlined. 


2732 (CONF-760374—, pp 81-94) Current status of the U.S. 
photovoltaic conversion program. Magid, L.M. (Energy Research and 
Development Administration, Washington, DC). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The overall objective of the U.S. Photovoltaic Conversion 
Program within the Division of Solar Energy of the Energy Re- 
search and Development Administration (ERDA) is to develop low- 
cost reliable photovoltaic systems and to stimulate the creation of a 
viable industrial and commercial capability to produce and distribute 
these systems for widespread use in residential, commercial and 
governmental applications. To assist in achieving this goal, this 
program has the following specific objectives: (1) conduct research, 
development and demonstration to establish a factor of forty reduc- 
tion in solar array prices (to $500/peak kWe) by 1986; (2) conduct a 
focused research and development effort on novel materials and 
devices to show the feasibility of a reduction in solar array prices of 
one hundred or greater (to $100 to $300/peak kWe) by 1986 and to 
establish the viability or this advanced technology by the year 2000; 
(3) develop concentration systems to demonstrate early low-cost 
electrical (and thermal) power generation systems; (4) continue 
systems and applications studies to further optimize the cost-effec- 
tiveness of photovoltaic energy conversion systems; and (5) conduct 
tests and demonstrations of governmental, residential, commercial, 
industrial and utility-type photovoltaic systems to establish their 
viability and stimulate their wide-scale acceptance. The program 
plan to achieve these objectives is described and the major ten-year 
planning milestones are identified. 


2733 (CONF-760374—, pp 113-140) Silicon solar cell develop- 
ment. Wolf, M. (Univ. of Pennsylvania, Philadelphia). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Recent advances in silicon solar cell design have reduced 
losses to the practical limits predicted at the beginning of this 
decade, with exception of increasing the open circuit and maximum 
power point voltages. Investigations to determine the reasons for the 
voltage limitation are in their early stages. The emphasis in the 
current development efforts has shifted to the required cost reduc- 
tion for large scale terrestrial applications. These applications will 
require million-fold higher production rates and justify therefore 
completely new process approaches. The investigation of such new 
approaches is now proceeding on a broad front, from silicon purifi- 
cation over sheet generation to device fabrication. Early results are 
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encouraging, but the program is too young to have yielded conclu- 
sive answers. 


2734 (CONF-760374—, pp 141-159) Assessment of high-effi- 
ciency solar cells performance. Larue, J.C.; Bogus, K. 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The results of a comparative performance evaluation of 12 
different types of silicon solar cells from six European and American 
manufacturers are presented. The samples represented the state-of- 
the-art of high-efficiency pilot-line solar cells at the beginning of 
1975. Their nominal base resistivities ranged from 1 to 10 ohm cm 
and various types of floating zone and crucible grown silicon were 
used. The evaluation was centered on 200 microns thick solar cells. 
In addition, two types of 125 and 300 microns thickness, respective- 
ly, were investigated. The samples were submitted to electron and 
photon irradiation, humidity, thermal cycling and boiling water tests. 
Performance evaluation before and after test included the measure- 
ment of I/V characteristics at 25°C, determination of temperature 
coefficients from 10 to 75°C and spectral response measurements. 
Computation of the cell performance under various illumination 
conditions indicated that cells made from low ohmic base material or 
cells with a back surface field will have the highest output in 
terrestrial applications. However, for space applications, cells made 
from higher resistivity silicon have a better end-of-life performance. 


2735 (CONF-760374—, pp 161-168) Thin high-yield silicon 
solar cells. Michel, J.; Fabre, E.; Mautref, M. (Laboratoires 
d'Electronique et de Physique Appliquee, Limeil-Brevannes, 
France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Computer analysis of “black” silicon solar cells with a n*/p/ 
p* structure have been made. Detailed results are shown as a 
function of doping level, minority carrier diffusion length in bulk 
material and cell thickness. Experimental results show that good 
conversion efficiencies can be achieved with thin cells (100 um) 
without any antireflective coating. 


2736 (CONF-760374—, pp 169-181) Investigation of impurity 
redistribution in diffused layer on n* -p silicon solar cells parameters. 
Wang, E.Y. (Wayne State Univ., Detroit); Hsu, L.; Brandhorst, 
H.W. Jr. 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The effect of impurity distribution in the surface and base 
regions on the total short-circuit current of n* -p silicon solar cell has 
been theoretically analyzed. In order to verify the theoretical results, 
we have experimentally investigated the impurity profile and sheet 
resistivity of n*-layer for various diffusion drive-in time. The tech- 
niques for studying diffused layer profiles are as follows. The oxide 
layer was grown by the electrolytic conversion process of anodiza- 
tion of the diffused region of the silicon solar cells. The thickness of 
the oxide was estimated by electrolytic potential. By repeatedly 
growing oxide layers and dissolving the silicon material from the 
diffusion region, the impurity concentration and resistivity can be 
profiled by a four point probe differential Hall and resistivity mea- 
surement. A batch of cells was fabricated under the same identical 
manufacturing processes. Short-circuit current and other solar cell 
parameters were measured for half of the cells in the batch, while 
impurity concentration and sheet resistivity of the n*-layer were 
measured for the other half of the cells. Measured solar cell param- 
eters are consistent with theoretical results based on impurity profile 
results. 


2737 (CONF-760374—, pp 183-190) Developments in polycrys- 
talline silicon solar cells and a novel form of printed contact. Haigh, 
A.D. (Ferranti Ltd., Manchester, Eng.). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Investigations into the use of a hexagonal mesh contact con- 
figuration on polycrystalline silicon cells have revealed structurally 
dependent spectral response variations. The demonstration of electri- 
cal output efficiencies comparable to those obtained using single 
crystal material has shown that the degree of lattice perfection being 
sought in silicon slice and ribbon can be relaxed. A possible source 
of such slices, with the advantage of lower cost through reduced 
energy expenditure, is doped polycrystalline boules grown in a 
conventional vapor phase reactor. Comparative studies of the multis- 
tage routes used to produce terrestrial cells have been made and 
attention has been directed to the task of reducing the number of 
process stages. A significant development using screen printing for 
the contact deposition is presented. This allows the retention of a 
thermal oxide for optical matching purposes, but avoids the need to 
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align the mask to deposit the contact material in an oxide window. A 
route exploiting this development is described, that enables silicon 
terrestrial solar cells to be manufactured using fewer process stages 
than hitherto. 


2738 (CONF-760374—, pp 191-198) Growth of polycrystalline 
silicon layers on carbon substrate for application to solar cells. Be- 
louet, C.; Brissot, J.J.; Martres, R. (Laboratoires d’Electronique et de 
Physique Appliquee, Limeil-Brevannes, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (i Mar 1976). 

In Solar electricity. 

Results of a study of polycrystalline silicon layers deposited 
on artificial graphite substrates by vertically drawing the substrates 
out of a silicon melt and freezing a liquid film on them are presented. 
It is shown that the thickness of the layers critically depends on the 
inclination of the substrate to the vertical and that it can be adjusted 
from 100 microns or more down to a few microns. The crystalline 
perfection and the physical properties of the layers thus obtained are 
adversely affected by the occurrence of a silicon carbide layer 
between the silicon deposit and the substrate. Values of the effective 
diffusion lengths of about 10 microns have been measured on these 
layers by means of the semiconductor-electrolyte interface. 


2739 (CONF-760374—, pp 199-208) Novel cover slide for solar 
cells. Meulenberg, A. Jr. (Communications Satellite Corp., Clarks- 
burg, MD). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A novel cover slide is proposed which increases solar cell 
output by reducing the reflection of light from the cover slide 
surface and by redirecting incident light so that none falls on the 
collection grids of the cell. The new cover slide is fabricated with a 
sawtooth surface having a periodicity equal to that of the solar cell 
grids. This configuration refracts the light so that it is directed onto 
the semiconductor surface between the grid lines. Conventional grid 
patterns obstruct 7 to 10% of the light incident on the cell; at least 
half of this loss has been recovered by using the sawtooth cover 
slide. In addition, surface reflection from the conventional coated 
cover slide (normally 2 to 4%) is suppressed by presenting a second 
surface to any light reflected at the first plane of contact. This 
double reflection results in a greater reduction of the reflection loss 
from the cover slide than does an antireflection coating on a flat 
surface. It is anticipated that the use of wrap-around grids and 
sawtooth cover slides will make it possible to reduce losses from 
contact and grid obstruction to zero and losses from surface reflec- 
tion to less than 1%. This novel cover slide can thereby provide a 
potential improvement of > 10% in solar cell efficiency. 


2740 (CONF-760374—, pp 273-284) Theoretical prospects of 
the CdS—Cuw.S solar cell. Rothwarf, A. (Univ. of Delaware, 
Newark). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The theory of the operation of thin film CdS-CuoS solar cells 
is examined. The important role of interface states in determining the 
properties of the cells is demonstrated. The effects of crystallite size 
are included. Ways of increasing the efficiency of the cells are 
indicated. 


2741 (CONF-760374—, pp 285-291) Technology of large area 
Cu/sub x/S—CdS solar cells. Schock, H.W.; Bilger, G.; Hewig, 
G.H.; Pfisterer, F.; Bloss, W.H. (Univ., Stuttgart). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

One of the main problems of Cu/sub x/S-CdS solar cells is 
the reproducibility of the fabrication process. Therefore a complete 
process control of the evaporation of CdS is installed. The transient 
behavior for heating both substrate and evaporation source can be 
varied by the control unit. The evaporation source consists of 
graphite, and a quartz frit with a porosity of 100 mw is used for 
baffling. The efficiency and the reproducibility of the results depend 
strongly on the acidity of the dipping solution. Best results concern- 
ing the reproducibility of the solar cells are obtained with neutral 
dipping solutions, also there are some problems concerning the 
thickness of this Cu/sub x/S layer. The front contact is formed by a 
gold-plated Cu grid, which is produced by photo-etching technique 
and good results can be obtained for grid lines with a minimum 
thickness of 80 ». Experimental data indicate that the grid structure 
can be formed by silk screening technique. Additive and subtractive 
methods are used. Ordinary glass can be used for substrate material. 
Cells with areas of 4 and 40 cm? and panels with five 40 cm? cells in 
series are produced. Characteristic data and material costs are dis- 
cussed. 
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2742 (CONF-760374—, pp 293-302) Photocells with Cu,S— 
CdZnS and spray CdS layers. A. CuS solar photocells obtained from 
CdS—CsZnS bifilms. Martinuzzi, S.; Cabane-Brouty, F.; Cabot, T.,; 
Franco, A.; Kalliontzis, J. (Faculte des Sciences et Techniques, 
Marseille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The fabrication of CuzS-CdZnS photocells, starting from 
CdZnS-CdS bifilms where the CusS is formed in place of the pure 
CdS, is described. It appears that, after optimization, one can obtain 
Photovoltages greater em 0.5 V and photocurrents greater than 20 
mA .cm~?. 


2743 (CONF-760374—, pp 303-308) Photocells with Cu.S— 
CdZnS and spray CdS layers. B. First results in the characterization of 
spray CdS layers. Martinuzzi, S.; Cabane-Brouty, F.; Gervais, J.; 
Mostavan, A. (Faculte des Sciences et Techniques, Marseille). 1976. 
(In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The first results obtained by studying the physical properties 
of CdS sprayed layers prepared by S.A.T. are presented. 


2744 (CONF-760374—, pp 309-315) Photovoltaic properties of 
thin-layer Cu,.S—CdS heterojunctions. Bernard, J.; Amand, T. 
(Centre d'Etudes et de Recherches, Toulouse). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Thin film polycrystalline CdS solar cells have been the object 
of numerous tests. It has been noted that most particularly solar cells 
left in open circuit during a long duration illumination test show 
important degradations. So to make obvious the reasons of this 
phenomenon, modifications of the heterojunctions interface have 
been studied by the means of the photocapacitance method as a 
function of the test duration (solar cells under vacuum, illumination 
1 sun, temperature 60°C). A persistent rise of the capacitance up to 
40% in obscurity subsists after illumination of the junction by a light 
source having an energy corresponding to the CdS gap (epsilon/sub 
g/ similarly ordered 0.5 ym) at 104°K with an increase of the 
photocurrent as a function of the wavelength up to 60% and a 
decrease of the Cu2S-CdS diode threshold voltage. 


2745 (CONF-760374—, pp 317-324) Comparison of some prop- 
erties of Cu,S—CdS photovoltaic cells in which different methods are 
used to prepare the (Cu:S) layer. Loferski, J.J.; Schewchun, J.; 
Demeo, E.A.; Arnott, R.; Crisman, E.E.; Hwang, H.L.; Beaulieu, R.; 
Wu, C.C. (Brown Univ,. Providence). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Heterostructures involving Cu/sub x/S-CdS have been fabri- 
cated on CdS single crystals by using various methods including the 
Philips dry process, the Clevite wet process, sulfurization of Cu and 
CusCl. layers and evaporating chalcocite. Analysis of cathodolu- 
minescence spectra of the Cu/sub x/S layers produced in these 
various ways shows that the spectrum of layers produced by the 
Clevite and Philips processes are essentially similar but distinctly 
different from the spectra of the Cu/sub x/S layers produced by the 
other methods, which, however are the same as the cathodolumines- 
cence spectra of bulk samples known to be pure chalcocite. The 
open circuit voltages of cells made by these various methods have 
similar values ranging between 0.40 and 0.50 V for sunlight illumina- 
tion. However, the short circuit currents vary by an order of 
magnitude with the Philips process resulting in consistently higher 
values than the others. The cathodoluminescence study also indi- 
cates that the films produced by the Philips and Clevite processes 
exhibit “aging” effects whereas the films produced by the other 
processes do not. A preliminary study of the effects of post-fabrica- 
tion heat treatment and copper treatment show that while both 
processes improve the photovoltaic characteristics of cells, they 
affect cathodoluminescence spectra of the treated layers (and by 
inference, their chalcocite content or quality”) very differently. 


2746 (CONF-760374—, pp 325-331) Investigations on the crys- 
talline structure of Cu/sub x/S—CdS solar cells. Mukherjee, M.K.; 
Pfisterer, F.; Hewig, G.H.; Schock, H.W. (Univ., Stuttgart). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Cu/sub x/S-CdS solar cells were bevelled at an angle of 40’ 
and suitably etched to expose grains of CdS, cracks, and the junction 
region. Using a SEM, the average CdS grain size and the average 
distance between cracks occurring on the surface of the cells, 
fabricated with a CuCl dipping solution of pH = 4, were determined 
to be about 0.5 yz and about 2 p, respectively. The experiments also 
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indicate that the thickness of the Cu/sub x/S layer perpendicular to 
the surface is —— nonuniform due to reactions in grain bound- 
aries. It could be shown that conclusions about the CdS grain size 
can not be made from observations of the surface roughness of the 

=o CdS layer. Some of the observations were conformed by 
cathodoluminescence studies carried out with an electron scanning 
system developed at the institute. Considering these results some 
comments can be made concerning the real crystalline structure of 
the cells, the shape of the pn-junction, the optimum CdS grain size, 
and the optimum Cu/sub x/S layer thickness for high efficiency 
cells. 


2747 (CONF-760374—, pp 333-339) Fabrication of CdS solar 
cells by reactive projection (spray). Vedel, J.; Castel, E. (Ecole 
Nationale Superieure de Chimie, Paris). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A preparation of cadmium sulfide layers by a spraying 
method was developed. The layers thus obtained exhibited a good 
conductivity after a suitable annealing, whose conditions had been 
determined by some physical measurements (DTA, RX, etc.). The 
output of experimental CdS/Cu2S solar cells made in this way seems 
promising. 


2748 (CONF-760374—, pp 341-353) Optimal parameters for 
solar cell films. Myszkowski, A. (Office National d’Etudes et de 
Recherches Aerospatiales, Toulouse). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The direct-gap semiconductor films can be applied to make 
high efficiency solar cells. The width of the films can be reduced 
down to a few microns or even less, remaining still sufficient for the 
light absorption. The surface recombination velocity s and the 
concentration of deep recombination centers R should be lower than 
D/d and D/Cd?, respectively (D and C are the diffusion constant 
and the recombination probability for minority carriers). For exam- 
ple, in the case of a n-type CdS film with d = 3 microns, D = 15 
cm*/sec for holes and C = 107’ cm*/sec for r-centers, the conditions 
become s < 5.10*cm/sec and R < 1.7 x 10% cm~* 


2749 (CONF-760374—, pp 355-374) Application of transitory 
bulk photocurrents to the physical characterization of the base of 
semiconductor photocells. Gasset, G.; Bielle-Daspet, D. (Centre 
d’Etude Spatiale des Rayonnements, Toulouse). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The conditions under which the decay of a diffusion photo- 
current i/sub D/(t) supplies the bulk minority carrier lifetime tau/ 
sub v/, are studied for the case of homogeneous bases as a function 
of the following parameters: W = base thickness, s = recombination 
velocity at the back contact, 8B = collection conditions at the 
junction of the transition zone, D = diffusion constant of the 
minority carriers, G = density of the excess carrier and tau/sub v/. 
The two possibilities for finding tau/sub v/, either (i) by the decay 
time constant tau/sub eff/ of the photocurrent i/sub D/(t) and t > 
ti, or (ii) directly by the decay time constant of the product i/sub D/ 
(t) . radical t at the t approximately t’, are discussed, using analytical 
expressions of the diffusion photocurrent. The results obtained for 
silicon P from 0.2 to 10 ohm . cm, W = 50 to 500 pm, are 
summarized in tubular form and some experimental results are given. 


2750 (CONF-760374—, pp 375-384) Characterization of a solar 
cell by a frequential photoelectric method. Lescure, M.; Boucher, J.; 
Vialas, J. (Institut National Polytechnique, Toulouse). 1976. (In 
French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A new technique is described which allows the determination 
of physical parameters of a solar cell, such as: diffusion length of the 
back zone, accurate value of the series resistance and thickness of the 
depleted zone. A unidimensional dynamic model of a solar cell (in ac 
conditions) has been elaborated. In this model are included: (1) A 
front zone close to the surface of the sample which has no influence 
in the frequential photoelectric behavior, except through the series 
resistance. (2) A collecting zone, independent of the frequency on 
the measurement conditions, accounting for the drift zone due to the 
surface impurity distribution and to the depleted zone. (3) A back 
diffusion zone which may depend on the contact zone (effective 
recombination velocity). (4) A model allows the direct determination 
of the photoelectric short-circuit current versus the conduction and 
dimensional parameters of the solar cell. The variation of the ampli- 
tude and of the phase of the short-circuit current are checked 


directly on a plotter controlled by a computer. Experiments have 
been developed in order to analyze the phase from dc up to 10 MHz 
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with an accuracy higher than a degree, by a comparative method. 
The study at different wavelengths and bias allows a better accura- 
cy. 


2751 (CONF-760374—, pp 469-479) Yield of photocells with 
Schottky diodes. Esteve, D. (CNRS, Toulouse); Suau, J.C.; Bernard, 
J.; Riboulet, M. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

An attempt is made to determine the potentials of Schottky 
contacts with respect to photoelectric yields. Simulation programs 
are used to compare p-n and Schottky junctions in silicon. The 
numerical results show that the interpretation of a thin isolating 
layer makes the yield of the two structures comparable. This theo- 
retical interpretation is based on the study of tunnel currents of the 
two types of carriers at the interface. (JSR) 


2752 (CONF-760374—, pp 481-492) Electrical and optical 
properties of thin layers of doped SnO. and of the heterojunction 
SnO.—Si (p or n). Perotin, M.; Szepessy, L.; Manifacier, J.C.; Parot, 
P.; Fillard, J.P.; Savelli, M. (Universite des Sciences et Techniques 
du Languedoc, Montpellier, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Results concerning transparent and conductive SnQ: layers as 
a constitutive element of a photovoltaic structure (transparent elec- 
trode or part of a heterojunction) are presented. The influence of the 
different preparation parameters (furnace temperature, gas flow rate, 
spraying time) and of dopants such as fluor (NH,F) or antimony 
(SbCls) are studied. The films obtained have an excellent adherence 
and stability and the doped films (Sb or F) have good temperature 
behavior. Typical results obtained for a SnOz doped layer were (F) 
R/sub square/ = 52; rho = 5.5 10°* 2 . cm and a transmission of 
50%, 72% and 60% at 0.5; 0.8; 1.1 ym, respectively. Tin oxide has 
the added advantage of being a protective layer for the structure 
SnO2-Si. The I-V and C-V characteristics are presented as a function 
of the temperature as well as the spectral response. The results 
obtained (conversion yield eta close to 4%) are interesting consider- 
ing the easiness of preparation of the structure. 


2753 (CONF-760374—, pp 493-498) Heterostructures for sili- 
con solar cells. Fabre, E. (Laboratoires d'Electronique et de Phy- 
sique Appliquee, Limeil-Brevannes, France); Tijburg, R. 1976. (In 
French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

In2O3 (n* )/Si(p) heterojunction solar cells have been fabricat- 
ed. The antireflective and collecting barrier effect of the indium 
oxide layer has been investigated. A conversion efficiency of 7% has 
been measured with a cell exhibiting an open circuit voltage of 400 
mV. The influence of the presence of a thin oxide interfacial layer 
has also been investigated. 


2754 (CONF-760374—, pp 499-505) Improvement of the yield 
of M—S solar cells by interfacial modifications. Roger, J.A. (CNRS, 
Villeurbanne, France); Eisenberg, P.; Pivot, J.; Dupuy, C.H.S.; 
Vendura, G.; Fonash, S.J. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A theory developed by S.J. Fonash is briefly summarized: the 
improvement of Schottky solar cells efficiency can be obtained by 
introducing a very thin interfacial layer and by the presence of 
surface states at the insulator-semiconductor interface. A review of 
the experimental results supporting this theory is given as well as 
some results obtained in the laboratory. 


2755 (CONF-760374—, pp 507-522) Improving MIS silicon 
solar cells by HF-treatment of the insulating oxide layer. Kipperman, 
A.H.M.; Van Zolingen, R.J.C. (Eindhoven Univ. of Tech., Nether- 
lands). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Referring to the desired properties of the oxide layer in MIS 
structures, a convenient low-temperature HF-treatment is presented 
for MIS silicon solar cells. With this treatment large area cells can be 
made showing a good homogeneity. This type of processing seems 
very applicable to polycrystalline silicon. 


2756 (CONF-760374—, pp 523-534) Calculation of the efficien- 


cy of a heterojunction solar cell. De Vos, A.; Pauwels, H. (Rijksuni- 
versiteit, Ghent). 1976. 


From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 
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In Solar electricity. 

The efficiency is calculated of a heterojunction solar cell with 
ideal diode characteristic and ideal absorption characteristics. It is 
calculated as a function of the two semiconductor bandgaps E/sub 
gl/ and E/sub g?/. It is proved that a possible benefit of using a 
heterojunction is less severe conditions for the semiconductor pa- 
rameters. It is also shown that a heterojunction solar cell exhibits a 
better current efficiency than a homojunction cell, if the cell is 
illuminated from the appropriate side. 


2757 (CONF-760374—, pp 535-541) Study of Au—(CdS) and 
Au—(CdS,ZnS) Schottky diodes. Savelli, M.; Luquet, H.; Moussalli, 
G.M.; Bougnot, J. (Universite des Sciences et Techniques du Lang- 
uedoc, Montpellier, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The CueS-CdS conduction mechanism is very complex. It has 
been shown that, under forward bias, there is a tunnelling-recombin- 
ation model by interface states and particularly one of the two 
saturation currents depend on CdS doping. In order to determine the 
influence of this material, the n-type layer in the heterojunction was 
investigated by realizing and studying Au-CdS metal-semiconductor 
diodes. 


2758 (CONF-760374—, pp 543-549) Effect of the interface 
layer on the characteristics of metal—semiconductor diodes. Lepley, 
B.; Ravelet, S.; Hess, J.M.; Renard, P. (Institut des Sciences de 
I'Ingenieur, Vandoeuvre, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Open circuit photovoltage has been measured at the illuminat- 
ed metal-semiconductor junction on Au-CdS and Cu-CdS structures. 
Interface states conditioned by surface preparation are shown to be 
very important for the generation of a photovoltaic effect, correla- 
tions have been found between photovoltage and contact parameters 
such as interfacial layer thickness, determined by capacitance volt- 
age measurements, and barrier height PHI/sub B/ at junction deter- 
mined by standard current-voltage and Fowler photocurrent meth- 
ods. The improvement of metal-semiconductor solar cells character- 
istics in connection with the interfacial layer has been predicted by 
Fonash. 


2759 (CONF-760374—, pp 551-558) Increase of the diffusion 
lengths of minority carriers under the effect of a forbidden band length 
gradient. Bouazzi, A.; Mimila Arroyo, J. (CNRS, Meudon, France). 
1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

It has been shown that a device constituted by a graded-gap 
material in front of a p-n junction will provide a high efficiency solar 
cell. An expected property of the graded gap material is to increase 
the carriers diffusion length, bringing the collection factor to a 
maximum value. Direct determination of minority carrier diffusion 
lengths has been performed by measuring the junction current 
induced in an angle lapped graded-gap + p-n junction as a laser 
beam (He-Ne, 12 um diameter) is scanned along the bevel surface. 
CdHgTe graded-gap structures were prepared by vapor phase trans- 
portation of HgTe on CdTe single crystals in isothermal conditions. 
In such structures effective diffusion lengths have been shown to 
vary linearly with the gradient of band gap and to increase by more 
than ten times. As an example in n-type graded solid solutions, hole 
effective diffusion lengths up to 11.5 microns have been measured 
with a gap gradient of 0.23 10° eV/cm. This result confirms the 
validity of the graded band gap concept and opens the way to high 
efficiency CdTe solar cells. 


2760 (CONF-760374—, pp 739-745) 100 kilowatt-hours/day 
with R.T.C, silicon solar cells. Dalibot, M.B. (R.T.C. la Radiotechni- 
que Compelec, Paris). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The “solar cells” booklet, published by R.T.C only a year 
ago, underlines that solar electricity power, which can be delivered 
by silicon solar cells, was in the range of one watt to a few tenths of 
watts. Now, our customers ask us whether technical improvements 
of silicon solar cells technology as well as price trends can lead to 
the extension of the power of such generators. The aim of this 
communication is to give the answer. The possibilities of the photo- 
voltaic or thermodynamic systems are explored. The technical value 
of the photovoltaic system proposed and its economic competitive- 
ness are analyzed. This analysis allows the application range of each 
conversion system to be defined. 





306 ENERGY RESEARCH ABSTRACTS 


2761 (CONF-760374—, pp 747-754) Status report on the 
German experimental for terrestrial solar electric generators. 
Schuemann, H.W.; Buhs, R. (AEG-Telefunken, Wedel, Ger.). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Since January 1975 AEG-Telefunken have intensified their 
activities in the field of photovoltaic cells for terrestrial application. 
From January 1975 till December 1978 a development program for 
terrestrial solar generators is sponsored by the German Government 
to investigate methods for economical manufacturing of solar cell 

enerator systems. The program provides for the re of 

lesdacee in several steps of approximately 250 W. Each step will 
represent the latest status of development. The current program 
status is presented, and an overview of the follow-on activities is 
included. 


2762 (CONF-760374—, pp 755-764) Performance rating of pho- 
tovoltaic solar generators for terrestrial applications. Treble, F.C. 
(Royal Aircraft Establishment, Farnborough, Eng.). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Procedures and equipment for measuring the terrestrial per- 
formance of photovoltaic solar generators in natural and simulated 
sunlight are reviewed and the problems of minimizing errors and 
discrepancies discussed. Recommendations are made for an interna- 
tional code of practice, stipulating the use of standard solar cells 
calibrated by a recognized agency for monitoring the intensity of 
illumination during performance tests and relating it to “standard 
sunlight” at 100 mW cm~*. The recommendations cover the selec- 
tion and calibration of standard cells, performance test procedures, 
solar simulators, temperature control and instrumentation. 


2763 (CONF-760374—, pp 765-769) Photovoltaic test and dem- 
onstration project. Forestieri, A.F.; Brandhorst, H.W. Jr.; Deyo, J.N. 
(Lewis Research Center, Cleveland). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The National Photovoltaic Conversion Program of the 
United States has been established by the Energy Research and 
Development Administration to develop economically viable photo- 
voltaic power systems suitable for a variety of terrestrial applica- 
tions. The NASA Lewis Research Center has been assigned manage- 
ment of the Photovoltaic Test and Demonstration Project, one part 
of the overall program. The primary objectives of this project are: 1. 
To determine operating characteristics for a variety of solar cell 
systems and subsystems. 2. To prove, through appropriate tests and 
demonstrations, that solar cell systems can satisfy the requirements 
of potentially attractive applications having national impact. 3. To 
devise and implement the methodology, techniques and equipment 
to make (a) accurate and reproducible measurements of solar cell 
and array performance and (b) diagnostic measurements on solar 
cells, modules and arrays. 4. To determine the endurance of solar 
cell modules, component parts, and materials thereof under environ- 
mental conditions of their intended use. Briefly, the following sub- 
projects make up the project. (1) Applications will start with a series 
of tests and demonstrations in the residential applications category. 
Following these will be applications representing successively 
larger, more complex systems, e.g., commercial and industrial load 
centers. (2) Device Performance and Diagnostics involves the devel- 
opment of uniform standards and procedures for the testing and 
evaluation of solar cells and modules under terrestrial conditions. (3) 
Endurance Testing work is directed toward investigating the envi- 
ronmental durability of solar cell arrays. The work includes both 
accelerated and real time exposure testing. 


2764 (CONF-760374—, pp 771-774) Autonomous power supply 
for emergency call pillars. Desfresnes, J.P. (Centre National d'Etudes 
des Telecommunications, Issy-les-Moulineaux, France). 1976. (In 
French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Conventional power supply of emergency call pillars along 
motorways and some highways is provided by dry batteries having a 
2 years’ life duration. In developing countries using such pillars, but 
where procurement of batteries proves difficult and expensive, an 
independent self-contained power source such as solar cells atop of 
the call pillar may be adopted and provide a satisfactory solution to 
the problem. 


2765 (CONF-760374—, pp 775-781) AEROSOLEC-type power 
plant. Colin, M.R. (Centre National d'Etudes des Telecommunica- 
tions, Issy-les-Moulineaux, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 
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In Solar electricity. 

The "“AEROSOLEC” electric power plant has been devel- 
oped to supply isolated telecommunication centers. Power is gener- 
ated by wind and/or sun. The plant comprises a solar generator, an 
aerogenerator, a storage battery and chemical dry batteries, both 
generators being in parallel and sharing in producing power depend- 
ing upon wind and sun conditions prevailing on the site. The storage 
battery caters for the storage, regularity and continuity of power 
supply. The dry batteries are used as ultimate standby, warranting 
permanent supply even in case of outage of the other sources. Power 
ratings anticipated today range from 100 to 400 watts for continued 
round the clock service. With lacking wind and/or sun, independent 
operation for a forthright is foreseen on storage batteries and dry 
batteries. 


2766 (CONF-760374—, pp 783-803) Preliminary work on pho- 
tovoltaic sclar electric generator for rural electrification at Universiti 
Sains Malaysia. Chuah, D.; Tan, S.K.; Singh, C.; Ratnalingam, R.; 
Koh, C.K. (Universiti Sains Malaysia, Minden, Malaysia). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A feasibility study is being carried out to determine the 
application of a low power output photovoltaic solar electric gener- 
ator to light an individual home in the rural area. In particular, a 25 
Watt 24 volt silicon solar electric generator is currently under test to 
determine its performance under local atmospheric conditions. The 
various characteristics of the generator and the sunshine hours are 
being recorded simultaneously. From these data the requirements 
including cost would be extrapolated for a 125 Watt 24 volt gener- 
ator. 


2767 (CONF-760374—, pp 805-820) Effect of components on 
converters. Peter, J.M. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The choice of a converter used to adapt the generator to a 
network is of great importance in the economy of energy conversion 
unit. After having compared the main versatile power semiconduc- 
tors devices, it is shown how a correct choice of transistors can 
simultaneously improve the efficiency and lower the total cost. 


2768 (CONF-760374—, pp 893-923) Photovoltaic conversion of 
solar energy using optical concentration systems. Krebs, K. (Euratom, 
Ispra, Italy). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The economical aspect of photovoltaic converter/concentra- 
tor devices is treated briefly, and a detailed discussion is given 
concerning conditions which have to be fulfilled in order to make 
the concentration concept viable. These conditions are related to the 
quality of incident radiation, the behavior of a photoelectric convert- 
er at high light intensities and to the availability of efficient low-cost 
concentrator devices. The analysis of problems encountered in these 
three areas indicates that there is no major obstacle preventing a 
successful exploitation of the concept. The final assessment of the 
true economic impact of this approach will depend mainly on the 
further development of economic high intensity solar cells. The 
available light quality is for many areas sufficient and (partially new) 
solutions for concentrating devices do exist. Thus the combination of 
low cost cells and optical concentration is a possible way to shorten 
the time to reach the break-even point for a large scale utilization of 
solar electricity, it might even be the best way to reach that goal. 


2769 (CONF-760374—, pp 925-939) Experiences with a 400 
watt solar cell array in the Netherlands in the period December 1974— 
December 1975. Schurink, F.; Van Hasselt, M.C.M. (N.V. Kema, 
Arnhem, Netherlands). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

In 1974 an array of silicon photovoltaic cells, with a total 
peak power of 400 Watt, was installed at the KEMA in Arnhem 
(The Netherlands). An electric system is designed to collect data 
from solar cells put into practice in The Netherlands. The cells are 
combined in groups of 24 Volts. The system in which these cells 
supply the electricity consists mainly of a motor and a resistor, while 
lead-acid batteries serve as storage. Various cells are compared, 
especially with regard to their radiation intensity and temperature 
dependence. 


2770 (CONF-760374—, pp 941-946) High voltage photoelectric 
transformer operating at high intensity solar flux. Baum, V.; Bazarof, 
B.; Teriechine, V. (Inst. of Technical Physics, Ashkhabad, USSR). 
1976. (In French). 
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From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The results of theoretical and experimental results on the 
cooling of photocells, irradiated with parabolic concentrators, by 
various fluids are reported. The purpose was to determine the 
admissable light intensity under practical conditions. (JSR) 


2771 (CONF-760374—, pp 961-964) Miniature applications of 
photovoltaic converters. Juillerat, M. (Esotron SA, La Chaux-de- 
Fonds, Switzerland). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Since photovoltaic generators have been primarily developed 
for space research, a lot of domestic applications have been found 
but generally more as gadgets than for real industrial applications. 
The most popular of them were the transistor radios. IC’s technol- 
ogy improvement enlarges the field of microgenerators applications. 
In spite of the high capacity of the new batteries, some electronic 
devices need a longer autonomy, e.g., tracking emitters, multifunc- 
tions wristwatches, etc. The case of wristwatches is discussed in 
detail. The feasibility of microgenerators is also essential and some 
experiences in this field are discussed. Microgenerators can be con- 
sidered as by-products in manufacturing standard solar cells because 
broken cells can be used for this purpose. 


2772 (CONF-760374—, pp 965-973) Use and functioning of 
silicon solar cells in Africa. Polgar, M.S. (TeleDiffusion de France, 
Montrouge). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Installations presently in operation and supplying power to 
T.V. receivers are described. The operation and maintenance of 
solar generators in Africa are discussed. Topics include reliability of 
installations after a few years of operation; extension of use of solar 
generators in the field of radio and telecommunications; influence of 
environment on efficiency and reliability of solar generators; meas- 
ure of characteristics of the cells; and study of operation costs 
concerning the various methods of autonomous power supply in 
Africa. 


2773 (CONF-760374—, pp 975-984) Photocell power supply of 
a pumping system. Roger, J.A. (Univ. Claude Bernard, Lyon); Cam- 
pana, D.; Castiel, A.; Lavit, P.; Lepert, C. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Photovoltaic converters are used as an energy supply to 
pump water by means of an electrical motor and a centrifugal pump. 
These elements are connected directly to the solar cell panels since 
the system described here is to be used in isolated areas and must be 
as simple as possible. The prototype is going to be set up in Corsica 
and seasonal water needs are given in the case of a typical farm of 
this country. Comparatively a statistical treatment of the meteoro- 
logical data gives the mean solar energy that one can expect on the 
solar cells for a given tilt of the panels. The interdependance 
between the motor-pump group and the solar cells is studied by 
means of a graphical method and the way to optimize the system is 
discussed. 


2774 (CONF-760374—, pp 985-991) Some applications of pho- 
tovoltaic solar energy. Le Gall, J.C. (Centre National d'Etudes 
Spatiales, Toulouse). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Work is summarized on the following applications of solar 
cells: (1) power supply for transatlantic sailing; (2) solar cells for 
powering a refrigerator; and (3) a longlife wireless power supply. 


2775 (COO—4094-8) Summary of field experience of photovol- 
taic modules at various MIT/LL test sites. Forman, S.E. (Massachu- 
setts Inst. of Tech., Lexington (USA). Lincoln Lab.). 22 Mar 1978. 
Contract EY-76-C-02-4094. 25p. Dep. NTIS, PC A02/MF AOI. 

During 1977, MIT/Lincoln Laboratory, in conjunction with 
the Department of Energy, placed 41.5 kilowatts of photovoltaic 
modules at various experimental test sites in the United States. The 
largest of these was a 25-kW array in Mead, Nebraska, which is used 
for corn irrigation and crop drying. This report serves to summarize 
the performance of these modules and to describe the physical and 
electrical changes which have occurred due to weathering during 
that time period. To date, the performance has exceeded all expecta- 
tions as only 6 modules amounting to 0.07 kW have failed during the 
operational period starting in July. MIT/Lincoln Laboratory has 
initiated a module degradation analysis program involving field 
inspection and measurements of modules, in-house inspection and 
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analysis of modules returned from the field and soil accumulation 
studies. To date, 58 modules from 4 manufacturers have been ana- 
lyzed, and a detailed description of the observations made is present- 
ed. 


2776 (DOE/JPL/1012—4) Low-Cost Silicon Solar Array Proj- 
ect. Project quarterly report 5, April 1977—June 1977. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 1977. Contract EX-76-A-29-1012. 
73p. (JPL-PUBL—78-9). Dep. NTIS, PC A04/MF AO1. 

The activities of the Low-Cost Silicon Solar Array Project 
during the period April through June 1977, are described. The 
LSSA Project is assigned responsibility for advancing silicon solar 
array technology while encouraging industry to reduce the price of 
arrays to a level at which photovoltaic electric power systems will 
be competitive with more conventional power sources early in the 
next decade. Set forth here are the goals and plans with which the 
Project intends to accomplish this, and the progress that was made 
during the quarter. The Project objective is to develop the national 
capability to produce low-cost, long-life photovoltaic arrays at a rate 
greater than 500 megawatts per year and a price of less than $500 (in 
1975 dollars) per kilowatt peak by 1986. The array performance 
goals include an efficiency greater than 10% and an operating 
lifetime in excess of 20 years. The LSSA project contractors and 
their technology areas are tabulated and discussed 


2777 (DOE/JPL/1012—7) Photovoltaic module design, qualifi- 
cation, and testing specification. Low-Cost Solar Array Project. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 24 Mar 1978. Contract EX- 
76-A-29-1012. 3ip. Dep. NTIS, PC A03/MF AO1. 

This specification establishes minimum design, qualification 
and acceptance requirements for terrestrial solar cell modules suit- 
able for incorporation in photovoltaic array applications in the 20kW 
to 500kW range, such as defined by Department of Energy PRDA 
EM-D-04-0038. Both mandatory and recommended requirement 
levels for selected performance criteria have been specified for 
modules within these arrays. As applicable, the manufacturer/con- 
tractor shall be responsible for generation and selection of appropri- 
ate design or test levels within the scope of these criteria. Specifica- 
tion of any additional requirements as necessary to satisfy the partic- 
ular array or system application shall be the responsibility of the 
manufacturer/contractor. Environmental requirements imposed by 
this specification are considered to be the minimum level acceptable 
to DOE. Test procedures are detailed. 


2778 (DOE/JPL/954334—5) Low cost silicon solar array proj- 
ect, silicon materials task. Establishment of the feasibility of a process 
capable of low-cost, high-volume production of silane (Step I) and the 
pyrolysis of silane to semiconductor-grade silicon (Step IT). Quarterly 
progress report, October—December 1977. Breneman, W.C.; Cheung, 
H.; Farrier, E.G.; Morihara, H. (Union Carbide Corp., Tarrytown, 
NY (USA)). 1977. Contract NAS-7-100-954334. 78p. Dep. NTIS, PC 
A05/MF AOl. 

Kinetics and equilibria for the hydrogenation of silicon tetra- 
chloride have shown that conversion to trichlorosilane is substantial- 
ly increased at higher operating pressures; these results greatly 
improve the practicality of the overall process. An integrated proc- 
ess development unit for converting metallurgical silicon and hydro- 
gen to high-purity silane has been commissioned. A quartz fluid-bed 
reactor capable of operating at temperatures of up to 1000°C was 
designed, constructed, and successfully operated. A total of 6.7 Kg 
of silicon powder was produced in two separate experiments in the 
free-space reactor without opening the reactor between experiments. 
No measurable impurities were detected in the silicon powder pro- 
duced by the free-space reactor, using the cathode layer emission 
spectroscopic technique. A 152 mm-diameter melt consolidation 
apparatus was attached to the free-space reactor. The first objective 
for the overall process was the definition of a preliminary set of 
functional specifications. All process design efforts are based on 
these specifications. Preliminary block flow diagrams and heat and 
material balances for every battery-limit stream were completed for 
the 25 MT/year experimental facility. A brief parametric study was 
conducted to select an optimum range of operating pressures for the 
distillation columns. Conceptual designs have been initiated for the 
hydrogenation reactor, the free-space reactor, and the consolidation 
system. 


2779 (DOE/JPL/954339—10) Evaluation of selected chemical 
processes for production of low-cost silicon (Phase II). Silicon material 
task, Low-Cost Solar Array Project. Tenth quarterly progress report, 
January 1—March 31, 1978. Blocher, J.M. Jr.; Browning, M.F. 
(Battelle Columbus Labs., OH (USA)). 30 Apr 1978. Contract NAS- 
7-100-954339. 41p. Dep. NTIS, PC A03/MF AO. 

Progress from January | to March 31, 1978, is reported in 
design of the 50 MT/year experimental facility for the preparation of 
high-purity silicon by the zinc vapor reduction of silicon tetrachlo- 
ride in a fluidized bed of seed particles to form a free-flowing 
granular product. The design of the experimental facility has been 
concluded and sent to JPL for evaluation. It is also being critiqued 
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by an independent pilot plant design group at BCL. Detailed analy- 
ses of equipment and construction costs have led to an estimate of 
$1.5 million for construction of the facility in an available building at 
BCL. Although the design was frozen for purposes of cost estima- 
tion, some improvements have been made since, and others are 
contemplatd before it is necessary to freeze the design for construc- 
tion. Representative flow sheets and related equipment drawings are 
shown. 


2780 (DOE/JPL/954352—4) Automated array assembly. Final 
report. D’Aiello, R.V. (RCA Labs., Princeton, NJ (USA)). Dec 
1977. Contract NAS-7-100-954352. 164p. (PRRL—77-CR-54). Dep. 
NTIS, PC A08/MF AOl. 

Three main sections are included which describe a general 
technology assessment and manufacturing cost analysis; a near-term 
(1982) factory design; and the results of an experimental production 
study for the large-scale production of flat-panel silicon solar-cell 
arrays. The results of an extensive study and detailed analysis of 
technologies which could be related to array module manufacturing 
are presented. From this study, several manufacturing sequences 
emerge as candidates for satisfying the ERDA/JPL cost goal of 
$0.50/W selling price in 1986. A minimum manufacturing cost was 
found in a highly automated line of $0.30/W assuming the silicon is 
free. The panels are of a double-glass construction and are based on 
round wafers. Screen-printed silver has been used as the metalliza- 
tion with a spray-coated antireflection (AR) layer. The least expen- 
sive junction-formation technology appears to be ion 
implantation;however, several other technologies also may be used 
with very little cost penalty as described. An interim 1982 factory is 
described for the large-scale production of silicon solar-cell array 
modules. The boundary conditions for this design are the use of 
Czochralski silicon crystals and $25/kg polycrystalline silicon. The 
objective is a large-scale production facility to meet an intermediate 
ERDA cost goal of $2.00/W in 1982. A 6-month experimental 
production study of the elements of low-cost solar-cell manufactur- 
ing sequences is described as an outgrowth of the cost and manufac- 
turing studies. This program consisted of three parts: an experimen- 
tal production line study of the major variables associated with the 
fabrication of 3-in.-diameter silicon solar cells; a study of thick-film 
screen-printed silver metallization; and panel design and assembly 
development. (WHK) 


2781 (DOE/JPL/954356—5) Silicon-on-ceramic coating proc- 
ess. Silicon sheet growth development for the Large-Area Silicon Sheet 
and Cell Development Tasks of the Low-Cost Silicon Solar Array 
Project. Quarterly report No. 8, December 28, 1977—March 28, 1977. 
Chapman, P.W. Zook, J.D.; Heaps, J.D.; Maclolek, R.B.; Koepke, 
B.; Butter, C.D.; Schult, S.B. (Honeywell Corporate Material Sci- 
ences Center, Bloomington, MN (USA)). 20 Apr 1978. Contract 
NAS-7-100-954356. 64p. Dep. NTIS, PC A04/MF AOI. 

A research program to investigate the technical and economic 
feasibility of producing solar-cell-quality sheet silicon by coating 
inexpensive ceramic substrates with a thin layer of polycrystalline 
silicon is described. The coating methods to be developed are 
directed toward a minimum-cost process for producing solar cells 
with a terrestrial conversion efficiency of 12 percent or greater. By 
applying a graphite coating to one face of a ceramic substrate, 
molten silicon can be caused to wet only that graphite-coated face 
and produce uniform thin layers of large-grain polycrystalline sili- 
con; thus, only a minimal quantity of silicon is consumed. A dip- 
coating method for putting silicon on ceramic (SOC) has been 
shown to produce solar-cell-quality sheet silicon. This method and a 
continuous coating process also being investigated have excellent 
scale-up potential which offers an outstanding cost-effective way to 
manufacture large-area solar cells. A variety of ceramic materials 
have been dip-coated with silicon. The investigation has shown that 
mullite substrates containing an excess of SiO. best match the 
thermal expansion coefficient of silicon and hence produce the best 
soc layers. With such substrates, smooth and uniform silicon layers 
25 cm? in area have been achieved with single-crystal grains as large 
as 4 mm in width and several cm in length. Solar cells with areas 
from 1 to 10 cm? have been fabricated from material withas-grown 
surface. Recently, an antireflection (AR) coating has been applied to 
SOC cells. Conversion efficiencies greater than 9% have been 
achieved without optimizing series resistance characteristics. Such 
cells typically have open-circuit voltages and short-circuit current 
densities of 0.51 V and 20 mA/cm?, respectively. 


2782 (DOE/JPL/954356—6A) Silicon-on-ceramic solar cell de- 
velopment. Solar cell development for the cell development task of the 
Low-Cost Solar Array Project. Quarterly report No. 1, February 15— 
June 30, 1978, Chapman, P.W.; Grung, B.L.; Zook, J.D. (Honeywell 
Corporate Material Sciences Center, Bloomington, MN (USA)). 30 
Jul 1978. Contract NAS-7-100-954356. 25p. Dep. NTIS, PC A02/ 
MF AOI. 

The objective of this program is to investigate unique cell 
processing/design approaches to the successful fabrication of high- 
performance solar cells on silicon-on-ceramic (SOC) material. The 


ERA VOL. 4, NO. 2 


work in the cell development area consists of two broad categories 
of activities: (1) the development of standard cell processing tech- 
niques, and (2) the investigation of novel device design approaches. 
The first area of activity has to do with the development of process- 
ing techniques for use with silicon dipped on “slotted’’ ceramic 
substrates. This embodiment allows us to make contact to the back 
surface of the silicon, thereby minimizing the front surface contact 
area. The second activity area is initially concerned with producing 
a “stripe’’ geometry cell on an unslotted ceramic substrate. The idea 
here is to expose the base layer for electrical contact on the top 
surface of the substrate and make up for the lost cell area by using an 
optical collector. Progress is reported. 


2783 (DOE/JPL/954458—10) Final report on accelerated/ab- 
breviated test methods for predicting life of solar cell encapsulants to 
Jet Propulsion Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. Period 
covered: October 25, 1977—April 30, 1978. Kolyer, J.M.; Mann, 
N.R.; Farrar, J. (Rockwell International Corp., Anaheim, CA 
(USA). Autonetics Strategic Systems Div.). 30 Apr 1978. Contract 
NAS-7-100-954458. 297p. Dep. NTIS, PC A13/MF AO1. 

Accelerated and abbreviated test methods were developed for 
predicting the outdoor lifetime of solar cell encapsulants. Encapsu- 
lants are clear materials applied as covers to protect the cells from 
environmental hazards. An important principle is that encapsulants 
should be tested in a total array system allowing realistic interaction 
of components. Therefore, micromodule test specimens were fabri- 
cated with a variety of encapsulants, substrates, and types of circuit- 
ry. Interactions, sometimes favorable, were observed between these 
components. One common failure mode was corrosion of circuitry 
and solar cell metallization due to moisture penetration. Another was 
darkening and/or opacification of encapsulant. However the power 
output remained high despite drastic visual changes. A Test Program 
Plan was proposed. It includes multicondition accelerated exposure, 
which was demonstrated to give successful predictions for property 
changes. Another method was hyperaccelerated photochemical ex- 
posure using a solar concentrator. It simulates 20 years of sunlight 
exposure in a short time period of one to two weeks. The study was 
beneficial in identifying some cost-effective encapsulants and array 
designs. It was shown that silicon junctions are remarkably resistant 
to moisture and contaminants. With corrosion-resistant circuitry, the 
encapsulant could be a low-cost plastic which protects cells from 
dust, abrasion, and mechanical shock. 


2784 (DOE/JPL/954786—4) Development of pulsed processes 
for the manufacture of solar cells. Quarterly progress report No. 2. 
Minnucci, J. (Spire Corp., Bedford, MA (USA)). Apr 1978. Contract 
NAS-7-100-954786. 67p. Dep. NTIS, PC A04/MF AO1. 

The status of a program to develop ion implantation and 
specialized associated processes necessary to achieve automated 
production of silicon solar cells is reported. Implantation require- 
ments for high efficiency solar cells are described, and a process 
specification for baseline 16% efficient cells is presented. Cell per- 
formance comparisons have been made in which junctions were 
prepared by diffusion and ion implantation. Design efforts for an ion 
implanter capable of implanting 100 MW/sub e/ of solar cell prod- 
uct per year are nearing completion. 


2785 (DOE/JPL/954817—2) Epitaxial silicon growth for solar 
cells. Quarterly report No. 2. D’Aiello, R.V.; Faughnan, B.W.; 
Robinson, P.H.; Richman, D. (RCA Labs., Princeton, NJ (USA)). 
Apr 1978. Contract NAS-7-100-954817. 26p. Dep. NTIS, PC A03/ 
MF AOI. 

The objective of this program is to develop and apply epitax- 
ial growth techniques to the fabrication of efficient solar cells on 
low-cost forms of silicon. Progress is reported. The efficiency of 
baseline epitaxial solar-cell structures of about | mil thickness grown 
on single-crystal substrates and processed with diffused junctions has 
been reproducibly established at approximately 13% (AM-1). Ex- 
periments were conducted in the growth of the entire cell structure 
including the junction layer. For baseline cells fabricated on these 
layers, efficiencies of approximately 10% have been obtained. These 
structures were grown with junction depths of 0.8 to 1.0 wm which 
resulted in sort-circuit current densities of approximately 24 mA/cm. 
Techniques for the reproducible growth of thinner surface layers are 
being pursued, in order to increase the short-wavelength response of 
these structures. Epitaxial techniques were applied in the growth of 
diagnostic layers and solar-cell structures on two potentially, low- 
cost, polycrystalline silicon substrates, namely Wacker (SILSO) and 
a Refined Metallurgical Grade (RMS) silicon. X-ray topographic 
studies have shown improved crystallographic quality in the epitax- 
ial layers grown on both substrate forms. The best solar cells were 
fabricated on the RMS substrates where an AM-1 efficiency of 
10.6% was obtained with a 16-y~m thick epitaxial layer. Epitaxial 
structures on the Wacker substrates yielded efficiencies in the 5.6 to 
9.5% range. 
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2786 (DOE/JPL/954847—1) Phase 2 of the automated array 
assembly task of the low cost silicon solar array project. Technical 
quarterly report No. 1, September 27—December 31, 1977. Motorola 
report No. 2345/1. Coleman, M.; Pryor, B. (Motorola, Inc., Phoenix, 
AZ (USA). Semiconductor Group). 1977. Contract NAS-7-100- 
954847. 37p. Dep. NTIS, PC A03/MF AOl. 

A process sequence for manufacturing silicon solar cell mod- 
ules was chosen for detailed study. This sequence, when automated, 
is expected to be capable of mass producing modules combining high 
efficiency, low cost, high reliability, and minimal consumed materi- 
als and waste disposal. Specific steps are (1) plasma etch of silicon; 
(2) apply wax etch stop (one side); (3) texture etch; remove etch 
stop; (4) silicon nitride deposition (vacuum CVD); (5) form metalli- 
zation pattern in SisN, (contact masked plasma etch); (6) ion implant 
back surface field region; (7) ion implant P-N junction; (8) thermal 
anneal of implant damage; (9) plate metal (front and back); solder 
coat; (10) test cells; interconnect; and (11) encapsulate. A wax which 
appears to display all the characteristics necessary for use as an etch 
stop has been selected and tested. Plasma etching of silicon, and 
contact-masked plasma etching of silicon nitride, have been shown 
to be feasible. Compatibility of simultaneous front and back plated 
metallization with this process sequence has been shown. Ion implan- 
tation studies have been delayed due to a longer-than-anticipated 
equipment installation time. 


2787 (DOE/JPL/954873—3) Phase 2 of the array automated 
assembly task for the low cost silicon solar array project. Third 
quarterly report, April 1, 1978—June 30, 1978. Szedon, J.R.; Camp- 
bell, R.B.; Ghosthagore, R.N.; Hanes, M.H.; Yoldas, B.E. (Westing- 
house Research and Development Center, Pittsburgh, PA (USA)). 
31 Jul 1978. Contract NAS-7-100-954873. 32p. Dep. NTIS, PC A03/ 
MF AOl. 

Development effort has been applied to front junction and 
back surface field region formation and to high speed application of 
AR coatings to ribbon material. Effects on cell performance of 
various surface preparation procedures for web silicon material have 
also been studied. Ultrasonic seam bonding of foil interconnects to 
cell metallization has been identified as a potentially higher through- 
put, lower cost method of interconnection than producing discrete 
bonds. Collecting junctions have been made in wafer cells using 
reagent grade POCIs, containing titanium at the 20 ppMa level, and 
in such material doped with Ti to the 100 and 500 ppMa levels using 
TiCl,. No electrical effect of Ti doping was detected. Cells with 
boron diffusions made from boron-doped glasses deposited in a Silox 
reactor have shown back surface field action to that in cells using 
glasses formed in a cold wall horizontal reactor. Antireflection 
coatings of TiO: in the 600 A range of thickness have been prepared 
by pulling from liquid precursor solutions at speeds ranging to 40 ft/ 
min. Speeds above 10 ft/min are considered necessary for high 
throughput processing of continuous ribbon silicon. At 25 ft/min, 
the contribution to selling price of this process is estimated to be 
about $0.009/peak watt, with the cost of unrecovered alcohol being 
the major price component. Several methods of preparation of the 
web silicon surface have been considered with regard to ultimate 
cell performance. 


2788 (DOE/JPL/954878—2) Development of mullite sub- 
Strates and containers. silicon sheet growth development for the Large 
Area Silicon Sheet Task of the Low-Cost Silicon Solar Array Project. 
Quarterly report No. 2. Wirth, D.G.; Sibold, J.D. (Coors Porcelain 
Co., Golden, CO (USA)). 27 Jun 1978. Contract NAS-7-100-954878. 
15p. Dep. NTIS, PC A02/MF AO1. 

A study to develop, evaluate, and fabricate mullite for use in 
molten silicon containers and silicon sheet substrates for the Low- 
Cost Silicon Solar Array Project is described. Compositional vari- 
ations in Mullite formulations have been found to lower the thermal 
expansion of Mullite. Increased glass phase has been found to lower 
thermal expansion of fired Mullite bodies. Attempts to lower the 
thermal expansion to that of Silicon are underway. Sessile drop 
experiments on a series of composition and firing variations of 
Mullite produced a drastic change in some of the materials after a 10 
hour exposure time. At 5 and 20 minutes nothing unusual was noted. 
Mullite substrates 100 cm x 10 cm x 0.1 cm were fabricated and fired 
successfully. Slots and holes have been fabricated in smaller 3.75 x 
5.0 cm substrates. Crucibles from the standard Mullite formulation 
have been fabricated both dense and porous. Cost projections have 
been made for large quantities of substrates. 


2789 (DOE/JPL/954886—3) Continuous liquid feed Czoch- 
ralski growth. LSSA Large Area Silicon Sheet Task. Quarterly report 
No. 3, April—June 1978. Fieg], G. (Siltec Corp., Menlo Park, CA 
(USA)). 28 Jun 1978. Contract NAS-7-100-954886. 37p. Dep. NTIS, 
PC A03/MF AOI. 

Siltec Corporation's contract with JPL is directed towards 
the design and development of equipment and processes, to demon- 
Strate continuous growth of crystals by the Czochralski method, 
suitable for producing single silicon crystals for use in solar cells. 
Continuous growth is defined as the growth of 100 Kg of single 
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silicon crystal, 10 cm in diameter, from one container. Siltec’s 
approach to meeting this goal is to develop a furnace with continu- 
ous liquid replenishment of the growth crucible, io bya 
meltdown system and a liquid transfer mechanism, with associated 
automatic feedback controls. The design of the furnace elements has 
been completed, and all parts are now in the fabrication stage. The 
electronic control console regulating the growth system and melt- 
down system, and the liquid transfer mechanism, has been assembled. 
An experiment was performed with a standard production furnace, 
to demonstrate controlled flow of molten silicon through a small 
I.D. tube by pressure differential. Sections of the transfer tube 
system were evaluated, power requirements to balance heat losses 
determined, axial temperature profile in the tube, and radial tempera- 
ture gradients in the heat pack were measured. A mathematical 
model was made for the electromagnetic throttle valve to control 
flow of molten silicon through small I.D. tubes. Design parameters 
were derived from the model to build a working system for perform- 
ance evaluation. 


2790 (DOE/JPL/954887—3) Continuous Czochralski process 
development. LSSA Large Area Silicon Sheet Task. Quarterly report 
No. 3, April—June 1978. Rea, S.N. (Texas Instruments, Inc., Dallas 
(USA)). Jul 1978. Contract NAS-7-100-954887. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

A Czochralski crystal growing furnace is being set up to 
permit installation of a continuous molten silicon feed apparatus. 
Numerous modifications have been designed and constructed to 
convert a Varian 2898A furnace to a continuous mode of operation. 
New laboratory facilities to house the continuous furnace were 
prepared and assembly of the furnace has been completed. Furnace 
checkout will be carried out early in the next quarter. Economic 
modeling of the continuous Czochralski process has continued utiliz- 
ing the IPEG option of SAMICS. The influence of both crystal size 
and total furnace run size have been examined. Results of these 
studies indicate that for 10-cm diameter crystal, 100-kg furnace runs 
of four or five crystals each are near-optimal. Costs tend to asymp- 
tote at the 100-kg level so little additional cost improvement occurs 
at larger runs. For these conditions, crystal cost in equivalent wafer 
area of around $20/m? exclusive of polysilicon and slicing is ob- 
tained. 


2791 (DOE/JPL/954914—3) High velocity continuous-flow re- 
actor for the production of solar grade silicon. Third quarterly report, 
March 25, 1978—June 24, 1978. Woerner, L. (Schumacher (J.C.) 
Co., Oceanside, CA (USA)). Jun 1978. Contract NAS-7-100-954914. 
19p. (SE—655). Dep. NTIS, PC A02/MF AO1. 

The status of the program for determining the feasibility of a 
continuous high volume-high velocity reduction process (gas phase 
reduction of bromosilanes with hydrogen) for producing low cost 
solar grade silicon is described. Work has been directed towards 
maximizing particle growth in the horizontal tubular or cocurrent 
reactor. These efforts have not been totally successful due to hard- 
ware limitations. A new reactor which allows passage of the sub- 
strate particles in a countercurrent direction to the gas flow was 
designed. Particle growth data obtained for particles after one pass 
in the reactor were not conclusive. Tribromosilane decomposition 
studies were initiated. Preliminary results indicate that the decompo- 
sition proceeds quite smoothly at approximately 975°C and at a 
hydrogen to tribromosilane ratio of 22. The decomposition reaction 
appears to attain equilibrium quite rapidly. Silicon deposited under 
these conditions has a very nodular appearance. HBr has been 
isolated as one of the reaction products. 


2792 (DOE/JPL/954929—2) Investigation of reliability attri- 
butes and accelerated stress factors of terrestrial solar cells. 
quarterly report, March 9, 1978—June 9, 1978. Prince, J.L.; Lathrop, 
J.W. (Clemson Univ., SC (USA)). 1 Aug 1978. Contract NAS-7-100- 
954929. 44p. Dep. NTIS, PC A03/MF AO1. 

The objective of this study is to perform investigations of 
factors involved in the reliability of terrestrial solar cells and to 
develop specifications for an Accelerated Stress Testing Schedule 
for solar cells. Very little was known prior to this program concern- 
ing the nature of the time-to-failure (TTF) distributions of solar cells 
in terrestrial ambient conditions, the failure modes and failure mech- 
anisms which control the TTF distributions, the appropriate meth- 
ods for accelerated stress testing for reliability verification, or tech- 
nology verification or the process modifications which might be 
required to upgrade reliability performance. The program reported 
represents a first attempt to define these reliability attributes for 
individual, unencapsulated terrestrial solar cell devices. The program 
is intended not merely to establish the base-line reliability character- 
istics for present state-of-the-art cells, but to also establish method- 
ology to both permit intercomparison of available cells and permit 
evaluation of cell structures which will be developed in the future. 
Results are presented including (1) establishment of a cell electrical 
measurement capability with repeatability of better than +-1% (2) 
progress On stress testing and measurement and (3) design and 
progress on fabrication of jigs and fixturing for stress testing. Consid- 
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erable progress was made toward prestress electrical measurement of 
cell test populations. Delivery was taken of the final items of stress 
test equipment. 


2793 (HCP/T4055—01) Analysis of small business participa- 
tion in the photovoltaic area of solar technology. (Department of 
Energy, Washington, DC (USA). Div. of Solar Technology). Apr 
1978. Contract EG-77-C-01-4055. 42p. Dep. NTIS, PC A03/MF 
AOl. 


The level of participation of small businesses in photovoltaic 
technology was ascertained and recommendations were made rela- 
tive to improving the level of participation. Hypothetical examples 
were developed of small businesses in the various stages of entry into 
or participating in photovoltaic activities and an analysis was made 
of the methods which could be used by the Division of Solar 
Technology (DSI) to encourage and strengthen the participation by 
small business in the photovoltaic activities of DST. (MHR) 


2794 (N—78-16438) Solar array conceptual design for the 
Halley's comet ion drive mission, phase 2. Final report. Rayl, G.J.; 
Speight, K.M.; Stanhouse, R.W. (General Electric Co., Philadelphia, 
PA (USA). Valley Forge Space Center). 31 Aug 1977. Contracts 
NAS7-100;JPL-954393. 87p. (NASA-CR—155594; DOC— 
77SDS4243). NTIS PC A0S/MF AOl1. 

Conceptual design studies were performed directed toward a 
high power, ultralightweight solar array, compatible with the re- 
quirements for the Halley's Comet Ion Drive Mission. A planar, 
rollup array design concept capable of producing 120 kW at 1 AU 
and 6 kW at 4.5 AU, and a concentrator, rollup array design concept 
capable of producing 60 kW at 1 AU and 15.5 kW at 4.5 AU 
evolved. Both arrays make maximum use of thin film, lightweight 
technology. The Halley's Comet spacecraft and mission require- 
ments developed from preliminary definition to a more finalized and 
mature design. As solar array requirements were updated, conceptu- 
al design iterations were necessary to keep pace with the rapidly 
changing program objectives and goals. The Halley's Comet Mission 
program status and design approaches were reviewed and more 
realistic power requirements at 4.5 AU for the ion engines were 
established at the 12 to 16 kW range. This higher power necessitated 
a change from the planar array design to a concentrator array design 
in order to remain within suitable cost and weight objectives. 


2795 (N—78-16439) Spraylon fluorocarbon encapsulation for 
silicon solar cell arrays. Final report. (Lockheed Missiles and Space 
Co., Palo Alto, CA (USA). Research Labs.). Jun 1977. Contracts 
NAS7-100;JPL-954410. 130p. (NASA-CR—155593; LMSC-D— 
558143). NTIS PC A07/MF AOl1. 

A development program was performed for evaluating, modi- 
fying, and optimizing the Lockheed formulated liquid transparent 
filmforming Spraylon fluorocarbon protective coating for silicon 
solar cells and modules. The program objectives were designed to 
meet the requirements of the low-cost automated solar cell array 
fabrication process. As part of the study, a computer program was 
used to establish the limits of the safe working stress in the coated 
silicon solar cell array system under severe thermal shock. 


2796 (N—78-16440) Accelerated/abbreviated test methods of 
the low-cost silicon solar array project. study 4, task 3: encapsulation. 
Interim report, 1 Apr 1976—24 Oct. 1977. Kolyer, J.M.; Mann, N.R. 
(Rockwell International Corp., Anaheim, CA (USA). Autonetics 
Group). 24 Oct 1977. Contracts NAS7-100;JPL-954458. 13lp. 
(ERDA/JPL—954458-77/2). NTIS PC A07/MF AOl1. 

Methods of accelerated and abbreviated testing were devel- 
oped and applied to solar cell encapsulants. These encapsulants must 
provide protection for as long as 20 years outdoors at different 
locations within the United States. Consequently, encapsulants were 
exposed for increasing periods of time to the inherent climatic 
variables of temperature, humidity, and solar flux. Property changes 
in the encapsulants were observed. The goal was to predict long 
term behavior of encapsulants based upon experimental data ob- 
tained over relatively short test periods. 


2797 (SAND—78-7031) Combined photovoltaic/thermal system 
studies. Evans, D.L.; Facinelli, W.A.; Otterbein, R.T. (Arizona State 
Univ., Tempe (USA). Dept. of Mechanical Engineering). Aug 1978. 
Contract EY-76-C-04-0789. 184p. Dep. NTIS, PC A09/MF AOI. 

Modelling of concentrating combined collectors (those that 
produce both electricity from solar cells as well as thermal energy 
from the sun’s rays) is discussed. Particular attention is devoted to 
accurately modelling the IV curves of present day 2 x 2 cm silicon 
cells designed for concentration. Also discussed is modelling of 
storage batteries, regulators and inverters all of which are usually 
found in photovoltaic systems. The models devised were formalized 
in subroutines that are compatible with TRNSYS. Some preliminary 
systems studies for both constant collector inlet fluid temperature 
and floating temperature systems are reported. 
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2798 (SAND—78-7036) GaAs concentrator solar cells. Final 
technical report. Ewan, J.; Kamath, S.; Knechtli, R.C. (Hughes 
Research Labs., Malibu, CA (USA)). Jul 1978. Contract EY-76-C- 
04-0789. 92p. Dep. NTIS, PC A06/MF AO1. 

The objective of this program is to develop and fabricate 
relatively large-area GaAs solar cells capable of operating efficiently 
at high solar constants. From the point of view of economical solar 
cell fabrication and of practical system integration, a solar cell area 
of about 1 cm? is considered to be desirable for operation at a solar 
concentration ratio on the order of 1,000. The cells developed under 
this program do have an active area of 1 cm? A key technology used 
during this program to make such large-area cells has been the 
modified infinite melt liquid phase epitaxy (LPE) developed by 
Hughes Research Laboratories (HRL). The LPE growth of 
(AlGa)As on GaAs substrates provides the required (AlGa)As 
window layer and the active p-n junction within the GaAs. This 
junction is obtained during the growth of the (AlGa)As layer in a p- 
doped melt by allowing the p dopant to diffuse into the n-type GaAs 
substrate. The time of growth of the window layer determines the 
junction depth below the (AlGa)Ag-GaAs interface. The technique 
of cell fabrication and of junction formation is used for both concen- 
trator cells and cells for space applications. Beyond this similarity, 
the two types of cells have very different design parameters. A 
concentrator cell must be capable of delivering high output power 
per unit area (greater than 20 W/cm?) with little loss due to cell 
series resistance. The theory and design of the HRL cell are re- 
viewed, and an evaluation of predicted and actual performance of 
cells fabricated during this program is given. 


2799 (TID—28604) Solar Array Manufacturing Industry Simu- 
lation (SAMIS). Computer program user's guide: release 1. Metcalfe, 
M.A. (Jet Propulsion Lab., Pasadena, CA (USA)). 24 Mar 1978. 
Contract EX-76-A-29-1012. 116p. Dep. NTIS, PC A06/MF AOl. 

The Solar Array Manufacturing Industry Simulation 
(SAMIS) is a user-oriented computer program designed to model a 
hypothetical U.S. industry which manufactures silicon solar mod- 
ules. The results of the simulation are a set of financial reports which 
detail all of the requirements, including amounts and prices, of the 
various companies and processes which comprise the industry. The 
program philosophy and format are described, including major oper- 
ating modes and available user responses. An overview of the basic 
SAMIS components or entities is provided. The available top-level 
commands and manipulation commands and their usage are dis- 
cussed; termina! samples are included. Potential errors, their causes, 
and correction procedures are identified. The appendices include the 
following: a description of the procedures for using SAMIS on the 
National CSS time-sharing system, attribute information for the six 
basic entity types, a sample terminal session for a novice user, and a 
sample terminal session for an experienced user. (MHR) 


2800 Influence of deposition conditions on sputter-deposited 
amorphous silicon. Pawlewicz, W.T. (Materials Department, Bat- 
telle, Pacific Northwest Laboratories, Richland, Washington 99352). 
J. Appl. Phys.; 49: No. 11, 5595-5601(Nov 1978). 

The electrical, optical, and photoelectronic properties of sput- 
ter-deposited amorphous silicon films have been systematically relat- 
ed to deposition parameters for the case of pure Ar sputtering gas in 
an rf diode system. Variation of the sputtering gas pressure from 25 
to 150 mTorr controllably and reproducibly increases the film resis- 
tivity 3 to 4 orders of magnitude and significantly decreases optical 
absorption for photon energies < or = 1.6 eV. Similar film property 
improvements can be realized through the use of large substrate- 
target spacings (~ 10 cm) and substrate temperatures < or = 500 °C. 
The film properties, however, are independent of deposition rate 
between 0.5 and 5 A sec”'. The influence of gas pressure and 
substrate-target spacing has been linked to Ar bombardment of the 
growing film, which appears responsible for both high dangling- 
bond densities and incorporated gas. The influence of substrate 
temperature could result from annealing of collision-induced defects 
as the film grows, or from a decrease in the density of microvoids as 
reported by Paul et al. for amorphous germanium. The use of 
deposition conditions which minimize plasma interaction and maxi- 
mize thermal reorganization results in remarkably good electrical 
and optical properties for nonhydrogenated amorphous silicon. 
Using the approach of Lewis et al. the addition of Hz to the Ar 
sputtering gas produces film properties which are further improved 
and quite similar to those observed for films prepared by plasma- 
assisted decomposition of silane. 


2801 Silicon solar cell designs based on physical behavior in 
concentrated sunlight. Fossum, J.G.; Burgess, E.L.; Lindholm, F.A. 
(Sandia Lab, Albuquerque, NM). Solid-State Electron.; 21: No. 5, 
729-737(May 1978). 

The physical behavior of silicon solar cells in concentrated 
sunlight is described. The development of this description is guided 
and substantiated by exact numerical solutions of the basic differen- 
tial equations governing the operation of solar cells. From the 
understanding of the physical behavior, three distinct cell designs 
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having much higher efficiencies than achieved previously are 
evolved. The designs involve no significant departures from basical- 
ly conventional silicon solar cell structures. Theoretical performance 
projections for these designs, supported in part by experiment, 
predict conversion efficiencies of about 20% for illumination levels 
in the range 25-100 suns (AM_1). 17 refs. 


2802 Influence of bandgap narrowing on the performance of 
silicon n-p solar cells. Lauwers, P.; Van Meerbergen, J.; Bulteel, P.; 
Mertens, R.; van Overstraeten, R. (Kathol Univ Leuven, Lab Elek- 
tron, Syst, Autom en Technol, Heverlee, Belg). Solid-State Electron.; 
21: No. 5, 747-752(May 1978). 

This paper deals with the incorporation of bandgap narrow- 
ing in the modelling of n* -p solar cells. First, the physical model on 
which the computations are based, is explained. Second, the technol- 
ogy used to fabricate the solar cells, and the measurement technique 
for the minority carrier lifetime are commented. Then a detailed 
comparison between measured and computed results of I/sub sc/, 
V/sub oc/ and P(max) follows and the importance of inclusion of 
the bandgap narrowing is illustrated. Theoretical case where Auger-- 
recombination is the only recombination process is also treated. 
Finally computed results obtained for solar cells with different 
surface concentrations are shown. 18 refs. 


2803 Analysis of generation in space charge regions of solar 
cells. Pauwels, H.J.; De Visschere, P.; Reussens, P. (Univ of Ghent, 
Lab of Electron, Belg). Solid-State Electron.; 21: No. 5, 775-779(May 
1978). 

A mathematical formulation of carrier transport in space 
charge regions in the presence of photoexcitation is presented. The 
analysis is only useful if bulk recombination can be neglected or is an 
a priori known function of position. The physical insight offered by 
this formulation is illustrated for the case of carrier transport in the 
space charge region of a heterojunction, and in a surface field region. 


2804 Polycrystalline silicon p-n junctions. Chu, T.L.; Chu, S.S.; 
van der Leeden, G.A.; Lin, C.J.; Boyd, J.R. (South Methodist Univ, 
Dallas, Tex). Solid-State Electron.; 21: No. 5, 781-786(May 1978). 

Silicon films deposited on recrystallized metallurgical silicon 
substrates have been used for the fabrication of low cost solar cells. 
The substrate is polycrystalline, and the active region of the solar 
cell is epitaxial with respect to the substrate. Since the dark current- 
voltage characteristics of a solar cell are important factors affecting 
its conversion efficiency, the characteristics of a number of epitaxial 
mesa diodes of the configuration n* -silicon/p-silicon/p* -metallurigi- 
cal silicon/graphite have been measured over a wide temperature 
range to study the effects of grain boundaries. The results were 
analyzed on the basis of the two-exponential model. 


2805 Influence of interface states and energy barriers on the 
efficiency of heterojunction solar cells. Pauwels, H.J.; Vanhoutte, G. 
(Univ of Ghent, Lab of Electron, Belg). J. Phys., D (London); 11: 
No. 5, 649-667(1 Apr 1978). 

A heterojunction solar cell, in which interface recombination 
and arbitrary energy barriers at the interface occur, is analysed to 
find the optimum structure. Thermionic emission theory is used; it is 
assumed that one type of carriers are majority carriers at the 
interface and that their concentration can be known a priori. It is 
shown that these assumptions do not seriously limit the applicability 
of the theory. The results are discussed in the case when one 
semiconductor is much more heavily doped than the other, which is 
a condition that certainly improves the efficiency of the solar cell. 
Diagrams are derived which allow one to determine the optimum 
combination of band-gaps for a given energy barrier at the interface, 
and the corresponding optimum efficiency. 28 refs. 


2806 Cu/sub x/CdS thin-film solar cells using chemically 
sprayed CDS films. Siu, W.C.; Kwok, H.L. (Chin Univ of Hong 
Kong). J. Phys., D (London); 11: No. 5, 669- 680(1 Apr 1978). 

The main purpose of this work is to assess the suitability of 
using the chemically sprayed films in the making of solar cells. In 
relation to this objective, authors have made a large number of 
chemically sprayed CdS films prepared under different physical 
conditions and various impurity dopings. Solar cells are made on 
these films using a dipping method and the photovoltaic processes 
are examined. The main concern is the effect of the film properties 
on the resulting solar cells and no direct attempt has been made to 
study the properties of the Cu/sub x/S layer. 9 refs. 


2807 Photovoltaic energy supply facilities (PVE). Groth, H. 
Tech. Mitt. AEG-Telefunken; 68: No. 3/4, 103-104(Apr 1978). (In 
German). 

In search of non-fossil energy sources, the utilization of solar 
energy has become more eminent again in recent years. As technol- 
ogy in the field of PVE progresses, an alternative to conventional 
power supply is created in the lower (0 to 10 kW) up to the medium 
capacity range. Above all in areas with insufficient infrastructure, 
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such plants can be real economic solutions. The article describes the 
various components of photovoltaic power plants. 


2808 Electrical and photovoltaic characteristics of indium-tin 
oxide/silicon heterojunctions. Thompson, W.G.; Anderson, R.L. 
(Syracuse Univ, Phys Electron Lab, NY). Solid-State Electron.; 21: 
No. 4, 603-608(Apr 1978). 

Measurements on indium-tin-oxide/Si heterojunctions indi- 
cate that the conduction band discontinuity at the interface, is in the 
order of 0.45 eV for ITO with 9 mole-% SnOz. This value is 
inappropriate for use of ITO/Si heterojunction cells for photovoltaic 
energy conversion. It is too large for ITO/p-Si cells and too small 
for ITO/n-Si devices. For either type of device the resultant built-in 
voltage is inadequate for high efficiency solar cells. The maximum 
solar conversion efficiencies obtained are on the order of 0.3%. 
These results are in disagreement with previous work on ITO/Si 
heterojunctions. 13 refs. 


2809 New equivalent diagram of solar cells (engineering point of 
view). Slonim, M.A. (Ben-Gurion Univ of the Negev, Beer-Sheva, 
Isr). Solid-State Electron.; 21: No. 4, 617-621(Apr 1978). 

The disadvantages of the equivalent diagram of solar cells in 
use today are analyzed. The experiments include measurements of 
solar cell output characteristics under normal operation conditions 
and also under conditions where the solar cells operate under 
positive and negative overvoltages. An analysis of the experiments 
has suggested a new equivalent diagram based on a d.c. voltage 
source which gives a good approximation for the whole output 
characteristic of a real solar cell under normal and abnormal condi- 
tions. Comparison of the experimental data and results of the theo- 
retical and numerical analysis shows that the suggested equivalent 
diagram of solar cells may be very useful for analysis of processes in 
large d.c. systems based on solar cells. 


2810 Influence of an insulating layer on the efficiency of a 
semiconductor-insulator-semiconductor (sis) heterojunction solar cell. 
Pauwels, H.J.; de Visschere, P. (Univ of Ghent, Lab of Electron, 
Belg). Solid-State Electron.; 21: No. 4, 693-698(Apr 1978). 

By theoretical analysis it is shown that inserting a thin insulat- 
ing layer between the two semiconductors of p*n solar cell can 
improve the efficiency in the same way as for an MIS solar cell if the 
discontinuity in the conduction bands constitutes a barrier for 
photon excited electrons. In the other cases, the insulating layer 
either plays no role or is disadvantageous. 


2811 Influence of tunneling effects on the efficiency of hetero- 
junction solar cells. De Visschere, P.; Pauwels, H.J. (Univ of Ghent, 
Belg). Appi. Phys.; 15: No. 4, 413-422(Apr 1978). 

A theoretical model is developed which resents the trans- 
port properties through the space charge region of a p* n heterojunc- 
tion solar cell, whereby not only recombination through interface 
states but also tunneling through potential barriers is taken into 
account. It is investigated whether tunneling can give rise to opti- 
mum heterojunction structures which have better efficiencies than 
without tunneling. It is found that only if the strongly doped 
semiconductor has an optimum bandgap and the weakly doped 
semiconductor a larger bandgap, tunneling can make the structure 
optimum. In all other cases of optimum structures, tunneling deterio- 
rates the efficiency. 


2812 Unconventional energy sources - development studies. Pt. 
4. Brennst.-Waerme-Kraft; 30: No. 3, 120-126(Mar 1978). (In 
German). 

The results of the lectures given at the 10th world power 
conference at Istanbul on the theme ‘Nonconventional energy 
sources’ are evaluated and discussed. After a short description of the 
possible contribution of nuclear fusion, the utilisation of solar energy 
is dealt with in detail. The themes include the availability of solar 
energy, thermal solar power stations, solar heat generation for 
heating, cooling and low temperature process heat purposes, direct 
conversion of solar radiation energy into electrical energy, bio- 
conversion, wind energy, wave power and other indirect possibilities 
of using solar energy. Finally the use of geothermal and tidal power, 
and energy storage are dealt with briefly. 


2813 On the fill factor of solar cells. Pulfrey, D.L. (Univ of 
BC, Vancouver). Solid-State Electron.; 21: No. 3, 519-520(Mar 1978). 

Calculations are presented which indicate that, for a given 
series resistance, the fill factor of a solar cell is principally deter- 
mined by the saturation dark current, rather than the diode factor, as 
might be inferred from previous analyses. 


2814 Junction potentials of strongly illuminated n* -p-p* solar 
cells. Sabnis, A.G. (Univ of Pittsburgh, Pa). Solid-State Electron.; 21: 
No. 3, 581-587(Mar 1978). 

The low-junction (LHJ) model is applied to an n* -p-p* solar 
cell having finite dimensions, in order to investigate its performance 
under intense illumination. Ambipolar transport equations are solved 
in the three sections of the cell using appropriate boundary condi- 
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tions. Expressions for junction currents are derived, and the junction 
—— under open-circuit conditions are computed by the 

lewton-Raphson method. The theory presented includes the effects 
of high level injection. The generalized current density equations 
which are derived for an n* -p-p* device are shown to reduce to the 
ideal Shockley diode equation with appropriate modifications. The 
effects of p-p* low-high junction on the open-circuit voltage of the 
cell are explained. 18 refs. 


2815 Solar generators power supplies for space flight and terres- 
trial application. Schmidt, E. (Allgemeine Elektricitaets-Gesellschaft 
AEG Telefunken, Wedel (Germany, F.R.). Fachbereich Flugwesen 
und Sondertechnik Raumfahrt, Neue Technologien). Elektroniker; 
17: No. 1, EL18-EL23(1978). (In German). 

The article is a lecture on photovoltaic solar generator sys- 
tems held during the technical press colloquium of AEG. First of all, 
solar-electric energy conversion is explained, then solar generator 
systems for space flight and for terrestrial application are dicussed, 
followed by a market analysis for terrestrial systems. The investiga- 
tions concerning future prospects of photovoltaic solar generator 
systems took into account considerable safety calculations; however, 
efforts to develop these systems and to introduce them on the market 
seem to be justified. 


2816 Equipment for converting the energy of light into electrical 
energy. Goetzberger, A.; Greubel, W. (to Fraunhofer-Gesellschaft 
zur Foerderung der Angewandten Forschung e.V., Muenchen (Ger- 
many, F.R.)). German(FRG) Patent 2,620,115/A/. 10 Nov 1977. 
21p. (In German). 

To improve the efficiency of conversion of solar energy into 
electrical energy by solar cells, it is proposed to combine light 
focussing devices with solar cells. The light focussing devices consist 
of transparent plastic plates, from which the light can be focussed 
onto solar cells by notches or from the edges. For optimization 
purposes the plastic plates have fluorescent centers inset in them, 
where the fluorescent spectrum is matched to the maximum sensitiv- 
ity of the solar cells. By superimposing various plates and varying 
the fluorescent spectrum, the use of the whole solar spectrum from 
the ultra-violet to the infra-red is possible. By suitable mirrors on the 
surfaces where light emerges, light absorption on the conducting 
paths of solar cells can be prevented. The system works without 
solar tracking and even at periods of diffused light has efficiencies 
which are not achieved with the best solar cells. Various examples of 
designs and applications are given. 


2817 Influence of junction roughness on solar-cell characteris- 
tics. De Mey, G.; Jacobs, B.; Fransen, F. (Ghent State Univ, Belg). 
Electron. Lett.; 13: No. 22, 657-658(27 Oct 1977). 

Most theoretical investigations of solar cells use a 1-dimen- 
sional model for the calculation of the minority-carrier concentration 
and the characteristics. However, if the surface of the junction is no 
longer flat, a multi-dimensional analysis is necessary. A numerical 2- 
dimensional analysis based on an integral-equation technique is pre- 
sented. 


2818 Solar batteries and the possibilities of their utilization 
under terrestrial conditions. Tousek, J. (MFF UK, Czech). Elektro- 
tech. Obz.; 66: No. 7, 397-400(Jul 1977). (In Czech). 

The principle of photovoltaic conversion of solar energy is 
discussed, along with the effects of various factors on the efficiency 
of the conversion of solar into electric energy. The possibilities of 
further development are given, and the results so far obtained on 
various types of solar batteries are summarized. In order to realize 
the construction of solar power stations of high output on a large 
scale, the price related to 1 kW peak performance would have to go 
down to a level below $500. 7 refs. 


2819 Photovoltaic energy conversion in gallium arsenide. 
Kordos, P. (Slov Akad Vied, Czech). Elektrotech. Obz.; 66: No. 7, 
401-405(Jul 1977). (In Czech). 

The semiconductor gallium arsenide exhibits, by its value of 
the width of the forbidden band, the best adaptation for maximum 
efficiency of the conversion of solar energy into electric energy. 
Photovoltaic elements with GaAs can be principally divided into 
four om ge namely, into “classical” ones with a PN junction, with a 
rectifying contact metal-semiconductor, with a heterojunction N- 
GaAs-P-GaAiAs, and with an internal electric field in the surface 
layer of GaAlAs. Due to the small temperature dependence of the 
efficiency it is possible, at ten-fold concentration of the solar energy, 
to attain up to a 23 fold efficiency in the heterostructural GaAs- 
GaAlAs photocell. Under laboratory conditions, GaAs photocells 
were prepared with a concentrator, with an output performance of 
4.52 W/cm®*. 18 refs. 


2820 Photovoltaic conversion of solar energy [by] using concen- 
trated light. Marathe, B.R. (Central Electronics Engineering Re- 
search Inst., Pilani, India). Chem. Eng. World; 11: No. 5, 31-34(May 
1976). 
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A discussion covers the basic structure of photovoltaic solar 
cells and their operation; some present attempts to improve their 
efficiency; and a theoretical analysis of the effect of concentrated 
light on the performance of solar cells. 


2821 Role of solar cells in the development of rural areas. 
Gomkale, S.D.; Datta, R.L. (Central Salt and Marine Research Inst., 
Bhavnagarh, India). Chem. Eng. World; 11: No. 5, 39-42(May 1976). 

The role of solar cells in the development of rural areas is 
discussed, including the cost and efficiency of solar cells compared 
with conventional energy sources; the types of solar concentrators 
under study in India and elsewhere; applications of solar cells in 
rural and isolated regions of some foreign countries; the use of 
photovoltaic solar energy conversion in rural lighting and in power- 
ing radio and television sets and in water pumping; and the techno- 
economic feasibility of photovoltaic solar water pumps, compared 
with those run by gasoline. 


2822 Investigation of epitaxial silicon photovoltaic cells. Mirza- 
bayev, M.M.; Rasulov, K.; Tadzhibayev, M.; Iskanderov, A. (Physi- 
cotechnical Inst., Uzbek, SSR). Geliotekhnika; No. 5, 3-5(1976). (In 
Russian). 

A study is done on the influence that various technological 
parameters have on the properties of silicon photovoltaic cells 
produced by one-sided (pn-junction) and two-sided (pin-structures) 
epitaxial growth of silicon with uniform dopant distribution. The 
epitaxial layers were grown by hydrogen reduction of SiC, to a 
thickness of 1 to 20 ym on dislocation-free p-type and n-type silicon 
substrates. It was found that the dark current of photovoltaic cells 
based on pn-junctions behaves exponentially in the range of 10~* to 
10-* A/cm?, while the inverse current is approximately proportional 
to voltage. The saturation current density is about 10°® A/cm?, and 
the rectification factor is of the order of 500 at 1 V. Maximum 
sensitivity is at a wavelength near 0.9 xm for an epitaxial layer with 
thickness approximately 10 ym, and shifts toward shorter wave- 
lengths with a reduction in thickness. Studies of pin-structures with 
base region 100 to 700 ym thick showed that deep recombination 
centers in the base region have an appreciable influence on the 
photoelectric characteristics of the cell. These structures make effi- 
cient solar cells. Solar illumination of 80 mW/cm* yields efficiency 
of 7% in a solar cell with base thickness of 200 ym and area of 0.4 
cm? The main Parameters of photocells with base thickness of 100 to 
400 um at 300°C are as follows: open-circuit voltage 0.4 to 0.55 V, 
short-circuit current 20 to 32 mA/cm?, efficiency for solar radiation 
of 80 mW/cm? 7 to 11%, activity ratio of the current-voltage 
characteristic 0.6 to 0.8, rectification factor 10° at 1 V, and saturation 
current density 10-* A/cm? without color coating. 


THERMIONIC AND THERMOELECTRIC CONVERSION 


2823 (CONF-760374—, pp 877-885) Potentialities of electric 
energy production by means of thermoelectric generators. Baranova, 
R.H.; Gukhman, G.A.; Kokhova, I.I.; Malevskii, Yu.N. (Krzhizhan- 
ovskii Power Inst., Moscow). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The thermoelectric conversion of solar energy into electricity 
is considered to be one of the most promising methods which has 
already found broad applications. The development of efficient 
expedient, reliable, and simple thermoelectric generators involves 
problems concerning the optimization of design and the use of 
efficient semiconductor materials. Accordingly, modular and panel 
solar thermoelectric generators are of great interest. Panel gener- 
ators are of uncomplicated design and low cost; they are very 
convenient and reliable in operation. Modular generators are charac- 
terized by high power efficiency and reliability in service, whose 
design enables an easy replacement of components under operating 
conditions. The increase in efficiency may be practically gained by 
use of cascaded thermoelements whose high temperature stage is 
made from inexpensive ceramic-based material which may operate in 
oxidizing media. The results obtained by the G.M. Krzhizhanovsky 
Power Institute in the development of efficient thermoelectric mate- 
rials and semiconductor devices for solar thermoelectric generators 
are presented. 


2824 (CONF-760374—, pp 887-892) Thermoelectric conversion 
of solar energy by means of refractory B,,;Si compounds. Pistoulet, B. 
(Universite des Sciences et Techniques, Montpellier, France); 
Robert, J.L.; Dusseau, J.M.; Darolles, J.M.; Armas, B.; Combescure, 
C. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

It is shown that high efficiency thermoelectric conversion can 
be obtained when using refractory compounds showing hopping 
conduction, low thermal conductivity, and high thermoelectric 
power. These conditions are met in B,, Si; crystalline films of this 
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compound are deposited by pyrolysis of a mixture of B Brs and Si 
Br, under reduced pressure. The thermoelectric figure of merit is 
given at 1700 and 1250°C. The total conversion efficiency would 
exceed 20%; this is particularly interesting for solar energy conver- 
sion. 


BIOMASS PRODUCTION AND CONVERSION 
REFER ALSO TO CITATION(S) 2686, 2691, 2695, 2696, 2697 


2825 (CONF-7710163—3) Thermochemical coordination meet- 
ing: fuels from biomass program. Gas production in a multiple hearth 
reactor. Garrett, D.E. (Garrett Energy Research and Engineering 
Co., Inc., Claremont, CA (USA)). 1977. Contract EY-76-C-03-1241. 
9p. Dep. NTIS, PC A02/MF AOl. 

From Contractors meeting; Ballston Spa, NY, USA (25 Oct 
1977). 

A simple and highly efficient process for energy recovery 
from biomass materials has been developed. The process utilizes the 
principles of a multiple hearth furnace containing the sequential steps 
of drying, pyrolysis, steam-char reaction, combustions, and air pre- 
heating. A screening-type research program in a bench scale pilot 
plant was performed to study the performance of the individual steps 
as a function of their design parameters using cattle manure as the 
feedstock. The results are presented, and the optimum design condi- 
tions determined. It was found that a 450 Btu/scf (dry, CO2-free) 
product gas could be obtained with about 74% yield. It was low in 
carbon monoxide and should be blendable into natural gas pipelines. 
Based upon this data a 100 ton/d (dry basis) biomass processing plant 
might be built for about $1.9 million, and produce a medium-Btu gas 
for about $2.84/MMBtu if manure is free, after all costs, depreci- 
ation, and a 10% return on investment. 


2826 (COO—4198-5) Degradation of cellulosic biomass and its 
subsequent utilization for the reproduction of chemical feedstocks. 
Progress report, December 1, 1977—February 28, 1978. Wang, 
D.1L.C.; Cooney, C.L.; Demain, A.L.; Gomez, R.F.; Sinskey, A.J. 
(Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nutrition 
and Food Science). Feb 1978. Contract EG-77-S-02-4198. 173p. 
Dep. NTIS, PC A08/MF AO1. 

Studies were performed to examine the utilization and hy- 
drolysis of xylan, a major component of natural biomass materials. 
Experiments designed to examine the differential adsorption onto 
cellulose and xylan were inconclusive in proving that the xylan 
hydrolysis activity is distinct from cellulose hydrolysis activity. It is 
clear, however, that enzymes from C. thermocellum are able to 
effect xylan hydrolysis. A new biomass, thermally exploded lignocel- 
lulose Poplar, has undergone degradation studies by C. thermocel- 
lum. A concentrated effort has begun to examine the production of a 
liquid fuel (ethanol) directly from cellulosic biomass by Clostridium 
thermocellum. It was found that the pH has a significant influence 
on the extent of cellulose degradation as well as on the amount of 
products formed. To further our understandings on the production 
of ethanol by Clostridium thermocellum, a program was initiated to 
find anaerobes which could utilize the hemicelluloses from bio- 
masses, as well as its ability to produce ethanol. The conditions of 
protoplasting C. thermocellum were examined and the optimum 
conditions established. A cellulase-hyperproducing mutant, AS-39, 
has been isolated. As-39 produces twice the cellulase activity of the 
parent as determined from measurements of both TNP-CMCase and 
Avicel-hydrolyzing activities. However, degradation studies using 
cellulosic substrates do not show enhanced rates. Studies on acrylic 
acid production have continued to proceed along several lines. 
Kinetic analysis has hypothesized that non-growing cells of Clostri- 
dium acetobutylicum should have the highest specific formation 
rates for acetone and n-butanol. Experimental studies indicated non- 
growing cells can convert glucose to acetone and n-butanol with no 
other nutrient. The production of acetic acid by Clostridium ther- 
moaceticum has focused on a mutant (S-2) which was isolated and 
found to tolerate higher concentrations of acetate. 


2827 (HCP/T4101—02) Near-term potential of wood as a fuel. 
Salo, D.; Gsellman, L.; Medville, D.; Price, G. (Mitre Corp., 
McLean, VA (USA). METREK Div.). Aug 1978. Contract EG-77- 
C-01-4101. 75p. Dep. NTIS, PC A04/MF AO1. 

A summary of near-term conversion technologies, which 
could be used to expand utilization of wood residues and standing 
forests, is presented. The forest products industry is identified as a 
principal candidate for expanded wood-fuel use. Sources of wood- 
fuel are identified and conversion technologies and costs are dis- 
cussed. Possible near-term incentives to encourage the use of wood 
as a fuel are examined. These incentives include a retirement tax 
credit and an investment tax credit. Suppliers of commercial wood 
conversion systems are identified. 


2828 (SRO—1015-1) Increasing the biomass production of short 
rotation coppice forests. Progress report. Steinbeck, K.; Brown, C.L. 
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(Georgia Univ., Athens (USA). School of Forest Resources). Mar 
1978. Contract EG-77-S-09-1015. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Progress is reported in research to increase biomass yields 
from coppice forests by admixing the nitrogen fixing tree Alnus 
glutinosa to plantations of Plantanus occidentalis and Liquidambar 
styraciflua. Plantations to compare growth rates of pure and mixed 
plots of the three species have been established on two sites in 
Georgia. Locations were selected on the basis of physiographic 
province (Piedmont and Coastal Plain) on soils which probably will 
be available for short rotation forestry. Propagation techniques for 
mass-cloning Platanus occidentalis using single buds and internodes 
of dormant or active twigs from young trees were developed. Tissue 
culture procedures were used to induce bud and root formation in 
callus cultures of Robinia and Gleditsia. Research dealing with 
fluctuations in starch and sugar levels in coppiced root systems of 
sycamore during the winter is reported. Total available carbohy- 
drates ranged from 15 to 26 percent of root dry weight and starch to 
sugar conversion was detected. However, more starch disa 
than could be accounted for by the concomitant rise of sugar levels. 
There were some differences between annually coppiced root sys- 
tems and those cut every two years. (JGB) 


2829 (TID—28416) Forest Residues Energy Program. Final 
report, (North Central Forest Experiment Station, St. Paul, MN 
(USA)). Apr 1978. Contract EG-77-A-29-1045-001. 313p. Dep. 
NTIS, PC A14/MF AO. 

An analysis was made of the energy needs of ten pulp and 
paper mills within the Northern Wisconsin and Upper Michigan area 
and the extent to which forest residues can meet these needs. By 
1980, it is estimated that nine of the ten mills studied could economi- 
cally become energy independent through the use of wood fuel. The 
ten mills would require 6.4 million green tons of wood per year to 
meet fiber and energy requirements while the commercial forest 
lands of the study area could currently supply an annual harvest of 
40 million green tons of wood for all uses. A complementary analysis 
estimated that 200 million dry tons of residues could be available 
annually from conventional harvesting operations in the Eastern 
United States. 


2830 Outstanding symposia in food science and technology: 
unconventional protein sources. Litchfield, J.H.; Inglett, G.E.; Weber, 
C.W.; Berry, J.W.; Philip, T.; Spinelli, J.; Koury, B. (Battelle Colum- 
bus Labs, Ohio). Food Technol.; 31: No. 5, 174-194(May 1977). 

Unconventional protein sources from cereals; citrulis, apo- 
danthera, cucurbita, and hibiscus seeds; nonconventional legume 
grains; and leaves are explored. Single-celled proteins and expanded 
uses for fish protein from underutilized species are examined. Eco- 
nomic considerations of the protein sources and the need for future 
research are assessed. Present dwindling supplies of protein dictate 
the need for future research. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


2831 (CONF-760374—, pp 445-451) Description of a new 
photoelectrochemical generator. Clechet, P. (Ecole Centrale de Lyon, 
Ecully, France); Juillet, F.; Martin, J.R.; Olier, R. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A photoelectrochemical generator of an original conception 
is described. It converts the light into electrical energy by means of 
the photoelectrochemical properties of some semiconductor oxides 
which are able to oxidize water, at a potential lower than its 
thermodynamic standard potential, when irradiated by electromag- 
netic waves of energy higher than their band gap. This generator is 
original in the fact that the photon into electron conversion does not 
involve the consumption of chemical species. This peculiarity pre- 
sents two advantages: (1) the cell which, on the other hand, has no 
separation between anodic and cathodic partitions, can be tight; and 
(2) theoretically, the cell can work undefined in an autonomous 
manner. 


2832 (CONF-760374—, pp 453-458) Hydrogen production by 
photoelectrochemistry in visible light. Lepoutre, G.; De Backer, M. 
(Hautes Etudes Industrielles, Lille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A photoelectrochemical cell is described which uses four 
visible photons per molecule of water photolyzed. The photochemi- 
cal reactions occur in liquid phase, with soluble photosensitive dyes. 
The reactants are regenerated by spontaneous dark reactions which 
make use of the excess energy stocked during the first step. Inert 
electrodes (photopotentials) and a selective membrane are used for 
the regeneration. The operation of this cell is compared to those of 
photosynthesis, of photogalvanic cells, and of cells with photosensi- 
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tive electrodes. Problems concerning this cell are stated and ana- 
lyzed. Preliminary results are given. The dyes which are used are 
sulfonated phthalocyanines. According to their nature, their relative 
concentration, and their environment they yield oxidation or reduc- 
tion photopotentials which may be greater than 0.5 V. This is more 
than sufficient for the . ja moag regeneration of the reactants 
without any other input of energy. 


2833 (CONF-760374—, pp 459-467) Method of studying, ex- 
perimental results, and optimization criteria for photogalvanic photo- 
cells. Aiache, L.; David, J.P.; Mathian, G.; Martin, A. (Universite 
Aix-Marseille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Peculiar features of process analysis applied to 
photoelectrochemical converters are given. Experimental results 
allow to approach conversion kinetics and to show that polarization 
phenomena cancel under alternate illumination. Two types of con- 
verters are studied, converters with photosensitive, non self-oscillat- 
ing redox mixtures and converters with photosensitive self-oscillat- 
ing redox mixtures. 


PHOTOVOLTAIC POWER PLANTS 
REFER ALSO TO CITATION(S) 2714, 2815, 2818, 2846, 2847 


2834 (CONF-760374—, pp 265-272) Evaluation of the CdS 
chain for use in solar electric power plants. Palz, W. (Univ., Paris). 
1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The technical-economic constraints limiting the use of CdS 
solar cells in solar electric power plants are defined. The cost 
elements of a photovoltaic power plant are outlined, and these 
impose rigid requirements on the cost of the photocells. Long-term 
experimental tests on the stability of CdS photocells have shown that 
they are sufficiently stable at a sufficiently low cost to justify their 
industrial development for photovoltaic power plants at French 
latitudes. (JSR) 


2835 (CONF-770448—6) Tomorrow's energy: power from inner 
and outer space. Preprint 2858. Grey, J. (American Society of Civil 
Engineers, New York). 1977. 36p. American Society of Civil Engi- 
neers, New York, NY $1.00. 

From American Society of Civil Engineers spring conven- 
tion; Dallas, TX, USA (25 Apr 1977). 

The feasibilities of space-based solar power systems and ocean 
thermal energy conversion are discussed. It is concluded that cost is 
the most important problem of space-based power plants and that it 
is conceivable that ocean thermal plants could provide a significant 
contribution to world power needs by the year 2000. (MHR) 


2836 (DOE/NASA/1022—78/41) Utilization of solar energy 
in developing countries: identifying some potential markets. Hein, 
G.F.; Siddiqui, T.A. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center; Environment 
and Policy Inst., Honolulu, HI (USA)). 1978. Contract EX-76-A-29- 
1022. 13p. (NASA-TM—78964). Dep. NTIS, PC A02/MF AOI1. 

The potential use of solar electricity generated from photo- 
voltaic cells is examined for nineteen developing nations. Energy 
and economic profiles are summarized for each country. A compari- 
son is made between the use of autogeneration and photovoltaics in a 
rural area of Haiti. 


2837 (EPRI-ER—685(Vol.3)(App.)) Requirements assessment 

of photovoltaic power plants in electric utility systems. Marsh, W.D. 

(General Electric Co., Schenectady, NY (USA). Electric Utility 

an Engineering Dept.). Jun 1978. 123p. Dep. NTIS, PC A06/ 
AOl. 


The following appendices are included: photovoltaic power 
plant technology, screening of photovoltaic candidate systems, loss- 
of-load probability method, utility system production costing, 
direct/diffuse insolation modeling, cost estimate of water cooling 
systems, air cooling methodology, and PV plant cost code of ac- 
counts. (MHR) 


2838 (N—78-15148) Orbital motion of the solar power satellite. 
Graf, O.F. Jr. (Analytical and Computational Mathematics, Inc., 
Houston, TX (USA)). May 1977. Contract NAS9-15171. 116p. 
(NASA-CR—151603; ACM-TR—105). NTIS PC A06/MF AOI. 

A study on the effects of solar radiation pressure on the SPS 
orbit is documented. It was shown that the eccentricity of the orbit 
can increase from initially being zero. The SPS configuration is 
primarily considered but the results are applicable to any geosynch- 
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ronous satellite that resembles a flat surface continually facing the 
sun. The orbital evolution of the SPS was investigated over its 
expected 30 year lifetime and the satellite was assumed to be in free 
flight. The satellite's motion was described with analytical formulae 
which could be used to develop an orbit control theory in order to 
minimize station keeping costs. 


2839 (ORAU/IEA—78-12(R)) Analysis of systems for the gen- 
eration of electricity from solar radiation. Pollard, W.G. (Oak Ridge 
Associated Universities, Inc., TN (USA). Inst. for a 
Jun 1978. Contract EY-76-C-05-0033. 61p. Dep. NTIS, A04/MF 
AOl. 

The analysis developed here relates the annual electrical 
output of any type of solar-electric facility directly to the effective 
annual insolation received on its solar collectors per unit collector 
area. A general expression for the capacity factor of such a facility is 
derived through which the ratio of the actual annual electrical 
output to the maximum mean annual output without demand, gener- 
ating and downtime reductions, and storage losses can be deter- 
mined. A general expression for a solar availability factor is also 
obtained which measures the ratio of the maximum mean annual 
output of the solar facility to that of a conventional fuel-fired plant 
of the same installed capacity generating at full capacity continuous- 
ly for a year. An expression for the fraction of the total electrical 
output supplied by the solar facility is also derived. The analysis 
takes full account of the daily and seasonal cycles of solar radiation 
and its intermittent stochastic character. All results are given for a 
unit area of solar collector and are thus independent of the size of 
the facility. The capital cost of solar-electric facilities is expressed in 
dollars for each kilowatt-hour per year of electrical output rather 
than dollars per kilowatt of installed capacity as is customary for 
conventional electric generating plants. This cost in turn is divided 
among three components: for solar-electric generation, for nonsolar 
auxiliary power, and for storage. A general expression is derived in 
terms of actual or estimated component costs, and the results for 
solar generation and storage are shown. The choice of solar collec- 
tor area and of the relative dependence on storage and auxiliary 
nonsolar power is also discussed. 


2840 (SAN—1101/PA8-1/1) Mission analysis of photovoltaic 
solar energy conversion. Volume I. Executive summary. Leonard, 
S.L.; Rattin, E.J.; Siegel, B. (Aerospace Corp., El Segundo, CA 
(USA). Energy and Transportation Div.). Mar 1977. Contract EY- 
76-C-03-1101. 128p. Dep. NTIS, PC A07/MF AOI1. 

An investigation of terrestrial applications for the photovol- 
taic conversion of solar energy is summarized. The specific objec- 
tives of the study were: (a) to survey and evaluate near-term (1976— 
1985) civilian photovoltaic applications in the United States; (b) to 
evaluate the most promising major missions for the mid-term period 
(1986—2000) and to determine the conditions under which photovol- 
taic technology can compete in those applications at array prices 
consistent with ERDA goals; (c) to address critical external issues 
and identify the sensitivity of photovoltaic system technical require- 
ments to such factors; and (d) to quantify the societal costs of 
alternative energy sources and identify equalizing incentives. The 
study was divided into six separate but interrelated tasks: Task 1, 
Analysis of Near-Term Applications; Task 2, Analysis of Major Mid- 
Term Missions; Task 3, Review and Updating of the ERDA Tech- 
nology Implementation Plan; Task 4, Critical External Issues; Task 
J, e Impact of Incentives; and Task 6, The Societal Costs of 
Conventional Power Generation. The emphasis of the study was on 
the first two of these tasks, the other four serving to provide 
supplementary information. 


2841 (TID—28440) Satellite Power System (SPS) Program. 
Program summary, January 1978, (Department of Energy, Washing- 
ton, DC (USA). Div. of Solar Technology). Jan 1978. 36p. Dep. 
NTIS, PC A03/MF AO1. 

Each of the Satellite Power Systems projects during fiscal 
year 1977 is described. The accomplishments of the Satellite Power 
Systems (SPS) Program are highlighted and plans for continued 
activities in this technology area are included. (MHR) 


SOLAR THERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 2714, 2835, 2838, 2839, 2841, 
2966, 2969, 3749 


2842 (CONF-760374—, pp 105-112) Thermodynamic conver- 
sion systems applied to solar energy. Martinet, J.; Peube, J.L. (Univ., 
Poitiers, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The problem of the thermodynamic conversion of solar 
energy into electrical energy obviously constitutes a question of 
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present interest. Without going into the details of the numerous and 
specific problems raised by the realization of such a system of 
conversion, it was necessary, in a first stage, to try and obtain a 
general outlook on these problems, so as to stress the thermal and 
thermodynamic difficulties by which one was inevitably confronted, 
and which call for new research and development. 


2843 (CONF-760374—, pp 613-634) Use of solar radiation in 
large solar power plants with pumped storage. Aparici, R.R.; Teplia- 
kov, D.I. (Krzhizhanovskii Power Engineering Inst., Moscow). 
1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The characteristic variable nature of solar radiation poses the 
problem of storage of energy generated by the solar station so that 
provision should be made not only for daily but also for season and 
even annual storage. Among different alternatives the systems of 
pump storage are distinguished. Pump storage has already reached a 
high development and gained wide application in the power econo- 
my of many industrialized countries to meet peak loads in power 
networks. The solar power plant would not necessarily be located in 
the close vicinity of the hydropower station; it is necessary only that 
they feed power into the same network. 


2844 (CONF-760374—, pp 635-638) Turbines and turbogenera- 
tors for solar power plants with thermodynamic cycles. Pocard, M.P. 
(Societe Rateau, La Courneuve, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Rateau has developed a type of tight turbogenerator liable to 
cover a power range of 20 to 200 kW for thermodynamic cycles 
solar power stations using low temperature variations. A first ma- 
chine of this type, which uses freon as the working fluid and 
develops 30 kW, is now working in Mexico in an installation with 
plane collectors for water pumping. Other types of turbines and 
turbogenerators are presently designed for use at higher power or 
more advanced cycles. The present communication determines the 
acquired experience position and gives the technical state in this field 
and its expected evolution when considering foreseen applications. 


2845 (CONF-760374—, pp 867-876) Modular fixed-mirror 
Brayton-cycle solar power system. Meinel, A.B.; McKenney, D.B.; 
Meinel, M.P. (Helio Associates, Inc., Tucson, AZ). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A quasi-hemispherical fixed mirror provides a distributed 
focus of the sun within the bowl. A cylindrical absorber tracks the 
diurnal motion of the sun, heating compressed air which then 
expands in the turbine stage of a Brayton cycle engine which is 
attached to the moving absorber structure. The fixed mirror and 
moving structure are below the land surface providing excellent 
protection of the system from storm damage. Elimination of water 
for cooling makes this modular system well adapted for desert areas. 


2846 (CONF-760374—, pp 1017-1029) Effect of the character- 
istics of the electric network on the design of solar power plants. 
Fournier, J.; Meylan, J.L. (Battelle Memorial Inst., Geneva). 1976. 
(In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976) 

In Solar electricity. 

The characteristics of electricity supply systems are described 
briefly; two cases are treated, i.e., strongly interconnected systems 
typical of industrialized countries, and systems representative of 
developing countries. A comparison is made between the fluctu- 
ations of solar radiation and those of electricity demand. The param- 
eters which are important for the system reliability are reviewed, 
and their influence on the technical solutions is analyzed. 


2847 (CONF-780801—36) Economic methodology for solar 
power-generating systems. Roy, A.S. (Oak Ridge National Lab., TN 
(USA)). 1978. Contract W-7405-ENG-26. 5p. Dep. NTIS, PC A02/ 
MF AOI. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

A generalized methodology is developed for comparative 
assessments of various design concepts of solar power systems. 
Relationships are formulated based on identified reference frames, 
equally applicable to any solar power system, and explicit relation- 
ships between equipment costs and fundamental system parameters 
that relate to physical properties and design concepts. No arbitrary 
cost assumptions are made; however, major cost-determining factors 
are identified and correlated. All solar systems and subsystems are 
compared on an equal basis, namely, ‘normalization’’ is built in. 
Synergetic effects between the subsystems of a plant are identified, 
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and the assessment of the relative merits of various possible improve- 
ments is facilitated. As the area-related subsystems cost several times 
more than the conversion subsystems, analysis shows that efforts for 
improving conversion efficiencies are justified even at considerable 
expense. Especially high-temperature materials are expected to play 
an important role in this respect. 


2848 (PNL—2693) Systems analysis of solar thermal power 
systems. Report on Task 1: determination and characterization of solar 
thermal conversion options. Apley, W.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jul 1978. Contract EY-76-C-06-1830. 
65p. Dep. NTIS, PC A04/MF AO1. 

Seven general solar thermal conversion concepts were select- 
ed initially. The literature review confirmed that these are the only 
concepts that are developed to a level suitable for inclusion in the 
comparative analysis to be performed. A summary of information 
pertaining to these concepts is given and the concepts are briefly 
described. The information presented is abstracted from applicable 
references presented in the bibliography. The bibliography and a list 
of the major contacts established are included in appendices. The 
seven concepts are: point-focusing distributed receiver system; int 
focusing, central receiver systems; fixed mirror/distributed focus 
system; line-focus central receiver system; line- focus distributed re- 
ceiver system; fixed mirror line-focus distributed receiver system, 
and low concentrator non-tracking systems. (WHR) 


2849 (SAN—1101-1) System and application analyses studies, 
Advanced Central Power Systems Project. Midterm report. (Aero- 
space Corp., El Segundo, CA (USA). Energy and Transportation 
Div.). Sep 1977. Contract EY-76-C-03-1101-002. 224p. (ATR— 
77(7690-01)-2). Dep. NTIS, PC A10/MF A011. 

The advanced Central Power System project is aimed at 
developing technology and demonstrating the technical feasibility of 
a more economic system than the current technology water-steam 
system, thereby providing utilities the option of selecting an alter- 
nate system for commercialization. The current technology system 
has been restricted to the use of available low risk steam and storage 
technology. The advanced systems will take advantage of various 
alternate subsystem technologies to reduce energy costs and increase 
the worth of solar plants to the utilities. Initial systems and applica- 
tion analyses have shown that advanced system concepts utilizing 
alternate heat transfer media such as liquid sodium, or molten salt, in 
the receiver and thermal storage subsystems, open and closed Bray- 
ton cycles, combined cycles and various solar-fossil hybrid systems 
have the potential for enhanced plant performance and Gecreased 
energy production costs with only modest extensions in the state-of- 
the-art technology. However, these potentials must be weighed 
against the technical and economic risks associated with high tem- 
perature equipment design and operation. An evaluation and selec- 
tion process is required to narrow down the various options leading 
to a single promising design. Aerospace efforts during this reporting 
period have emphasized a systematic identification and evaluation of 
a variety of advanced system and storage options to select preferred 
options for further design and application studies. Emphasis has also 
been placed on the extension and development of a flexible applica- 
tion methodology to analyze and simulate the characteristics of 
various types of advanced system and subsystem concepts, hybrid 
operation, and alternate dispatch strategies. 


2850 Utilizable energy from wind and sun. Feustel, J. M.A.N. 
(Maschinenfabr. Augsb.-Nuernb.) Forsch., Planen, Bauen; No. 9, 32- 
37(1978). (In German). 

After a general survey of the earth’s power economy and 
possible ways to utilize regenerative energy sources, the paper 
discusses the present technological potential in these fields. Dis- 
cussed are: solar plants and wind energy conversion plants, with 
special regard to projects of the MAN company. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 2972, 2976 


2851 (CONF-760374—, pp 435-444) Guidance system for a 10 
MWe solar thermal power plant. Grassin, J. (Saint-Gobain-Tech- 
niques Nouvelles, Courbevoie, France); Thouvenin; Verot; Rocher, 
M. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

As part of a C.N.R.S. contract, we have undertaken the study 
of theoretical and experimental problems relative to the building and 
guidance of heliostats made of elementary back-silvered flat glass 
plates, for a 10 MWe solar power plant. An experimental program 
has been conducted to determine the intrinsic properties of industri- 
ally manufactured glass (absorption - flatness - energy distribution, 
etc.). For a fixed size receiver, the energy gathered can be consider- 
ably increased by using slightly focusing heliostats and setting a 
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receiver at an angle. The computation method of the profiles and 
their building tolerances are presented. The action of the wind on 
the heliostats introduces an additional constraint that renders neces- 
sary the optimization of the dimensions of the elementary mirrors. 
Guidance is done by computing coordinates in a central minicom- 
puter. 


2852 (CONF-760374—, pp 559-586) Interaction between the 
heliostat field and the thermodynamic system of a solar power plant. 
Dessus, B. (Electricite de France, Chatou); Mersier, C.; Pharabod, 
F.; Abatut, J.L. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The geometrical concept of a mirror field, the individual size 
of each mirror, and the size of the receiver are the primary elements 
of an optimal choice of the thermodynamic conversion system. In 
this study, keeping as a criterion the optimal thermooptical ratio, the 
influence of the maximal energy density at the receiver focus as well 
as the average energy concentration ratio is analyzed. The nature of 
heat transfer fluids, temperature of cycle, and thermal exchange 
system are discussed. Some total ratios are given as examples. 


2853 (CONF-760374—, pp 645-669) Thermal optimization of 
steam generating systems for tower type solar steam power plants: 
tasks and methods. Tepliakov, D.L; — R.R. (Krzhizhanovskii 
Power Engineering Inst., Moscow). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Schemes and projects of solar power stations for electric 
power generation are being developed in many countries. Steam 
generating systems consisting of many mirrors and steam generators 
mounted on the tower are arranged different ways that may cause 
unfavorable power and economical effects. Methods of estimation of 
the power effects provide the basis for thermal calculation of steam 
generation systems of solar stations. At the same time the methods 
enable one to formulate a series of optimization problems which are 
particularly urgent at the stage of designing and construction of first 
pilot stations. Several optimization problems are discussed in detail. 


2854 (CONF-760374—, pp 671-680) Solar tower as a source of 
thermal electric energy. Vant-Hull, L.L. (Univ. of Houston, TX). 
1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976) 

In Solar electricity. 

The Solar Tower, or central receiver concept of producing 
10 to 1000 MW of thermal energy at a single elevated central 
receiver utilizing a field of thousands of large, mass-produced, 
identical heliostats is described. Requirements and designs for the 
economic production of 500°C high pressure steam are discussed, 
and alternate approaches mentioned. Integration of this energy 
source into an electric generating plant incorporating approximately 
6 hours of thermal storage is discussed, and the US government's 
current plans to fund construction of a pilot plant producing 10 MW 
net electric power, to be operational in 1980, with a full-size demon- 
stration plant scheduled for 1985 are discussed. Because high con- 
centration of the solar energy is possible, thermal losses at the 
receiver can be kept negligible allowing higher temperature high 
performance systems such as gas turbine Brayton cycles to be 
utilized. Alternately, the solar tower can be used as a source of 
process heat (up to 100°C) to drive an endothermic reversible 
chemical reaction occurring in exposed directly heated tubes, direct- 
ly heated reaction tubes contained in a cavity receiver, or in an 
auxiliary reaction vessel heated by a liquid metal or molten salt heat 
transfer agent. The cold chemicals can be stored or circulated via a 
pipeline pair to a distant location, where the reverse reaction can 
produce heat at 500°C to drive an electrical generator or for other 
purposes. 


2855 (CONF-760374—, pp 681-695) Study on solar tower 
power system. Fukuda, K.; Higuchi, H.; Yanagi, K.; Yoshihara, A. 
(Mitsubishi Heavy Industries, Ltd., Hiroshima). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

As a part of the Sunshine Project sponsored by the Agency of 
Industrial Science and Technology which was started in 1974, 
Mitsubishi Heavy Industries is pursuing the research and develop- 
ment of solar tower power system. A 10 kW thermal test apparatus 
was built for solar energy collecting test in 1975 in Hiroshima, Japan. 
Some experimental results as follows have been obtained: (1) about 6 
kW of solar energy was collected by mirrors; (2) the conversion 
efficiency from solar energy to thermal energy is about 50%, when 
the temperature of the absorber surface is 220°C. Also, a technical 
feasibility study on the 1 MW electric pilot plant which is to be 
constructed in 1980 is outlined. Main specifications of the 1 MW 
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electric plant are as follows: (1) field area is 117 m by 117 m; (2) 
tower height is 58.5 m; and (3) a mirror size is 3.84 m by 3.84 m and 
the number of them is about 800. 


2856 (CONF-760374—, pp 821-830) 10 MW solar thermal elec- 
tric power plant design for solar day operation. Romero, A.F. (Uni- 
versidad Nacional Autonoma de Mexico, Mexico City). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A complete design is presented to supply power to the city of 
Hermosillo, Sonora in the northwest part of Mexico. Even though 
the design covers only solar day operation (eight to twelve hours 
daily), its main objective is to increase fossil fuel savings. Further 
improvements can be made to include night and day operation, 
provided that a good design on energy storage is made. However, 
continuous operation is disregarded in this paper, due to the extreme- 
ly high increase in initial investment. An analysis of available solar 
insolation data for the zone is included and also some experimental 
measurements, as well as some other geophysical characteristics, 
which led to the decision of selecting an open Brayton cycle (gas 
turbine), using air as the working fluid. 


2857 (CONF-760374—, pp 831-837) Evaluation of the efficient 
areas of a field of mirrors in terms of distribution of the glass installed. 
Courrege, P. (CNRS, Paris). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A formula which provides an upper estimate of the effective 
area of a plane regularly networked mirror field is presented. This is 
a continuous type estimate by a double integral which depends on 
the sizes of the mirrors and on their arrangement only via the 
distribution of set up glass. 


2858 (SAND—78-1016C) Master Control System for the cen- 
tral receiver solar power plant. Darsey, D.M.; Rountree, R.C.; Shea- 
han, R.R.; Soderstrand, M.A.; Winarski, C.P. (Sandia Labs., Albu- 
querque, NM (USA); Aerospace Corp., El Segundo, CA (USA); 
Sandia Labs., Livermore, CA (USA); Southern California Edison 
Co., Rosemead (USA)). 1978. Contract EY-76-C-04-0789. 39p. 
(CONF-781025—2). Dep. NTIS, MF A0O1. 

From Instrument Society of America meeting; Philadelphia, 
PA, USA (16 Oct 1978). 

Portions of document are illegible. 

A Master Control System (MCS) is described in terms of its 
operation and evaluation role for the nation’s first major solar 
thermal electric power venture. The specific application referred to 
is the 10 MWe solar thermal central receiver Pilot Plant being built 
at Barstow, California. Five subsystems have been defined for the 
Pilot Plant version of this concept. They are designated as the 
Collector Subsystem (CS; i.e., heliostats), the Receiver Subsystem 
(RS; i.e., absorber and tower), the Thermal Storage Subsystem (TSS; 
i.e., tank and fluid), the Electrical Power Generation Subsystem 
(EPGS; i.e., turbine, generator, and associated balance of plant), and 
the MCS. First, a brief history is provided of the Pilot Plant 
development which led to the adoption of the MCS configuration. 
Then, an overview of this configuration is presented, followed by a 
general discussion of subsystem control considerations. Next, func- 
tions of three primary MCS elements are described, followed by 
general definitions of associated software and steady-state operation 
modes. Finally, a summary and conclusions are presented pertaining 
to the overall MCS configuration and present/planned develop- 
ments. 


2859 (SAND—78-1303) Quality Assurance Program for Solar 
Thermal Test Facility (STTF) heliostat production. Freeman, F.P.; 
Hillman, J.T. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 50p. Dep. NTIS, PC A03/MF AOIl. 

The Quality Assurance (QA) Program followed during helio- 
stat production for the Solar Thermal Test Facility is described. 
Problems encountered as well as the corrective action taken are 
discussed. Brief descriptions of the validation of processes, the 
Martin-Marietta Quality Control Inspections, and the data package 
and computer storage of Record of Assembly data are included. The 
experience gained is typical of a QA program which may be applied 
to other projects under the new requirements imposed by DOE AL 
Manual, Chapter O8XA ALO Quality Program. 


2860 (SAND—78-7001) Definition of two small central receiver 
systems. Holl, R.J. (McDonnell Douglas Astronautics Co., Hunting- 
ton Beach, CA (USA)). Jan 1978. Contract EY-76-C-04-0789. 128p. 
Dep. NTIS, PC A07/MF AOl1. 

The performance and costs of two small central receiver 
systems are defined and hardware development required to deploy 
such systems in the solar total energy program is recommended. 
System definition was limited to the energy producing portion of the 
plant, that is: the heliostat field, the receiver and the tower. One 
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system heated Therminol 66 to 316°C (600°F) while the other 
produced superheated steam at 427°C and 4.17 mpa (800°F and 600 
psia). The first system allows comparison with the performance of 
line-focussing distributed collectors currently being developed for 
solar total energy applications. The second system displays the 
greater performance potential of central receivers due to their higher 
concentration ratio. The two solar energy systems are described 
starting with the receivers, then covering the heliostat field and 
tower. 


2861 Optical properties of solar-absorbing oxide particles sus- 
pended in a molten salt heat transfer fluid. Drotning, W.D. (Sandia 
Lab, Albuquerque, NM). Sol. Energy; 20: No. 4, 313-319(1978). 

The optical —— properties of a high temperature 
molten salt heat transfer fluid were measured from 0.35 to 2.5 wm 
using both hemispherical transmission and reflection techniques. 
This fluid has application as a direct-absorbing working fluid in a 
high temperature central receiver solar energy facility. To enhance 
its solar absorption, particulate metallic oxides of Co or Cu were 
introduced into the fluid. Absorption spectra of these oxide particle 
suspensions in the molten salt were determined as a function of 
dopant concentration ranging from 0 to 0.1 wt% metal nitrate added 
to the molten salt. The solar-averaged absorption in a fixed layer 
thickness was calculated for various concentrations of the fluid- 
particle mixtures. 12 refs. 


2862 (SAND—77-1750(Vol.3)(No.3), pp 12-16) Central solar 
receiver. Sep 1977. 

In Sandia technology. 

A design concept has been developed and a site selected for 
the nation’s first experimental central solar electrical power generat- 
ing station, including a collector array of 2300 glass mirrors covering 
100 acres that will produce 10 MW of electricity. A brief description 
of the concept and its subsystems is presented. 


DISTRIBUTED COLLECTOR 
REFER ALSO TO CITATION(S) 2924 


2863 (CONF-760374—, pp 95-103) Solar micro power plants 
with flat collectors. Girardier, M.J.P. (Societe Francaise d'Etudes 
Thermiques et d’Energie Solaire, Montargis). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

After a successful development of small solar water pumps of 
1 KW, for the Mexican Government, SOFRETES has built a thirty 
kilowatts power unit. It has been operating since September 1975 
without problems. The engine generates electrical power, and THE 
SAN LUIZ de la PAZ solar unit is one of the first plants supplying 
electricity in the world. The conception, the realization and the 
running tests have given SOFRETES the opportunity of being 
acquainted with the difficulties that appear in power systems. Oper- 
ating experiences are discussed. 


2864 (CONF-760374—, pp 839-850) Development of a 10 kW/ 
sub e/ solar thermal power station. Hopmann, H.; Berndorfer, K.,; 
Vinz, P. (Messerschmitt-Boelkow-Blohm GmbH, Munich). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Small solar power stations are a feasible and interesting 
alternative to conventional fossil fuel power stations for remote 
districts with an underdeveloped infrastructure and insufficient 
energy supply. The configuration concept of a solar power station 
for the power range of 10 kW/sub e/ is presented, and the choice of 
the working fluid for the Rankine cycle is examined. The main 
components of a prototype plant with flat-plate solar collector array 
are then described. The main characteristic of the plant is a rotary 
displacement machine of high efficiency and of rugged construction. 


2865 (CONF-760374—, pp 851-865) Optimization of the sizing 
of a solar power plant in order to obtain minimum kWh costs. Boy- 
Marcotte, J.L.; Potiron, A. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The sizing of a solar thermal electric powerplant was 
achieved by modeling the basic elements of the system: collector, 
piping, eventual storage, turbogenerator. Reasonable and consistent 
options have been made prior to modeling the plant, the hot tem- 
perature was varied from 200 to 300°C. The digital code developed 
for this study made it possible to determine the size of the basic 
elements that lead to the minimum cost of the kWh for a given cost 
per area of collector. 


2866 Texas city plans for use of sun power. Butane-Propane 
News; 8: No. 2, 37(Feb 1976). 
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The town of Bridgeport, Tex., which owns its own electric 
transmission lines and purchases electricity wholesale, is considering 
solar power as a means to avoid a 10.7% rate hike demanded by 
Texas Power and Light Co. Solar-King Inc. has proposed a plant 
using flat-plate solar collectors to produce 4.2 million kW-hr/mo at 
annual operating costs of $60,000 to $100,000, which is considerably 
less than the city is now paying for its wholesale power. The solar 
plant, endorsed by the U.S. Energy Research and Development 
Administration, is designed to store power for up to 97 hours when 
there is no sun. Another utility has offered to provide backup service 
on a temporary basis if a series of sunless days occurs. 


TOTAL ENERGY AND HYBRID SYSTEMS 
REFER ALSO TO CITATION(S) 2924 


2867 (CONF-760374—, pp 587-594) Use of solar water heaters 
in a combined cycle of a thermal electric power plant. Aladiev, I.; 
Garf, B.; Kozlov, V.; Malevsky, Y. (Krzhizhanovskii Power Engi- 
neering Inst., Moscow). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The use of solar water heaters for the regenerative heating of 
water in a thermodynamic cycle of a thermal electric power plant is 
analyzed. The study, based on previously obtained results, focuses 
on its use in the low temperature stage of a combined cycle. (JSR) 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 2835 


2868 (CONF-760374—, pp 697-718) Thermal energy of the sea. 
Vitureau, P.; Winter, S. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A brief review is made of the problems connected with the 
conversion of solar energy into electric energy using the thermal 
gradient of the deep sea. Technological aspects are discussed as a 
function of the selection of the siting of the power plant and the 
thermodynamic fluid used. 


2869 (CONF-760374—, pp 719-737) Areas favorable to the 
exploitation of the thermal energy of the oceans. Lacombe, H.; 
Guibout, P. (Laboratoire d’Oceanographie Physique, Paris). 1976. 
(In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Assuming that an exploitation can be envisaged in areas 
where a difference of 18°C, on the vertical, is present at any season 
between the sea surface temperature and the temperature present at a 
depth not exceeding 1000 m, oceanic areas which appear thermally 
favorable are determined and presented, on the basis of existing 
information. All are in equatorial regions. Other factors related to 
the behavior of structures and to the exploitation conditions must be 
considered: (1) sea conditions (wind, sea and swell waves, currents); 
(2) bottom topography (for coastal plants); and (3) local oceanic 
factors. 


2870 (COO—4041-9) Study of fouling and corrosion problems 
related to a solar sea power plant. Progress report, April 1—June 30, 
1977. Fetkovich, J.G.; Grannemann, G.N.; Mahalingam, L.M.; 
Meier, D.L. (Carnegie-Mellon Univ., Pittsburgh, PA (USA)). 1 Se 
1977. Contract EY-76-S-02-4041. 43p. Dep. NTIS, PC A03/M 
AOl. 

The OTEC heat transfer simulation device, which was devel- 
oped at CMU in order to investigate heat exchanger biofouling by 
monitoring heat transfer coefficients, has now been used in several 
experiments at Keahole Point, Hawaii. The field results have con- 
firmed that the equipment works as expected with a precision in 
measuring heat transfer coefficients of about 1%. The results show 
that the biofouling growth is very slow during an initial transient 
period of about six weeks at which time the fouling resistance is R/ 
sub f/ approximately equal to 20 x 10~5 hr ft? °F/Btu. After this 
transient, the growth is essentially linear, rising at the rate of about 7 
x 10°* hr ft? °F/Btu-week. These results are independent of material 
(titanium or aluminum) and flow velocity (6 or 3 feet per second). 
During the course of these same experiments a preliminary cleaning 
test was done with a M.A.N. brush. It was found that six passes of 
the brush reduced the fouling resistance from about 32 hr ft? °F/Btu 
to zero. 
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2871 (COO—4071-2) Seawater pump study: Ocean Thermal 
Energy Conversion Program. Final report. Little, T.E. (Westinghouse 
Electric Corp., Annapolis, MD (USA). Oceanic Div.). Jan 1978. 
Contract EY-76-C-02-4071. 87p. Dep. NTIS, PC AOS/MF AOI. 
The pumping power required to move cold seawater and 
warm seawater through an Ocean Thermal Energy Conversion 
(OTEC) power plant is a significant portion of the plant power 
output; therefore, seawater pump performance, sizing, and cost 
information are very influential inputs into any power plant system 
design optimizations. The analysis and evaluation of large seawater 
pumping systems selected specifically for the OTEC application are 
provided with a view toward judging the impact of pump selection 
on overall OTEC power plant performance. A self-contained bulb, 
direct drive, axial flow pump was found to have a distinct advantage 
in performance and arrangement flexibility. A design of a pump 
operating at a net total head rise of 3.5 meters and a flow capacity of 
100 m*/s is presented including pump blade geometry (profiles), 
pump ditfuser geometry, and pump/diffuser configuration and per- 
formance. Results are presented in terms of the geometric and power 
requirements of several related pump designs over a range of 
seawater capacity from 25 m*/s to 100 m*/s. Summary analysis and 
evaluations include pump design weights and cost estimates. 


2872 (DSE—2421-2) Ocean thermal energy conversion mission 
analysis study: phase I. Volume II. Appendices to final report. (Gener- 
al Electric Co., Washington, DC (USA). Center for Advanced 
Studies). Jun 1977. Contract EX-76-C-01-2421. 149p. Dep. NTIS, 
PC A07/MF AOl. 

The following appendices are included: mission selection cri- 
teria, market and process data on potential OTEC products, effect of 
parameter assumptions on OTEC delivered power costs, back- 
ground on ocean farming, cost reduction trend project methodology, 
background on political and institutional factors, and OTEC financ- 
ing with maritime subsidy. (MHR) 


2873 (PB—268097) Incentives for the commercialization of 
Ocean Thermal Energy Conversion technology (OTEC). Washom, 
B.J.; Nilles, J.M.; Lutz, R.E.; Nachtigal, D.; Schmidhauser, J.R. 
(University of Southern California, Los — (USA). Office of 
Interdisciplinary Program Development). Jan 1977. 346p. Dep. 
NTIS, PC Al6/MF AOl1. 

The research program was specifically concerned with the 
identification of legal, jurisdictional, environmental, institutional, and 
other nontechnological barriers to the development of solar energy 
technologies in general, and OTEC in particular, and with the 
formulation of recommendations for strategies designed to diminish 
these barriers. Also, the transition period between demonstration of 
technological feasibility and widespread commercial application of 
the subject technologies was studied. The economic competitiveness 
of OTEC was assessed relative to conventional energy plants, both 
under existing institutional and regulatory conditions, and as they 
might appear if the institutional and regulatory conditions and con- 
Straints were altered in various ways. Decision-making criteria; 
economic competitiveness of OTEC; indirect effects of OTEC de- 
velopment; net assessment; legal, institutional, and administrative 
incentives and recommendations are discussed in detail. (WHK) 


2874 Ocean depths provide access to abundant solar energy. 
Mayer, D.F. (Univ of New Orleans, La). Jrrig. Power; 34: No. 4, 507- 
$10(Oct 1977). 

The total amount of power which can be obtained from ocean 
thermal energy conversion (OTEC) has been estimated as some 300 
times mankind's present total power use, including not only electric- 
ity, but vehicular, residential, commercial and industrial use as well. 
This amounts to a 2000 TW of available power. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 2728 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 2917, 2937, 2950, 2979, 3559, 
3564, 3697, 3752, 3790 


2875 (BNL—24353) Heat pump development for a solar assist- 
ed heat pump space conditioning system. Andrews, J.W.; Kush, E.A.; 
Metz, P.D. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1978. Contract EY-76-C-02-0016. 24p. (CONF-780429—3). Dep. 
NTIS, PC A02/MF AO1. 

From 3. conference on heat pump technology; Stillwater, 
OK, USA (10 Apr 1978). 

A program to develop a cost-effective solar assisted heat 
pump system for space conditioning applications is described. In this 
system, the heat pump is the energy distribution vehicle. The collec- 
tors are relieved of this function and can now operate effectively 
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over a wide temperature range including the lower temperatures 
easily developed by simple collecting structures. Thus, inexpensive 
collectors unsuitable for other solar heating systems can be used. 
This provides salient hope for cost-effectivensss. Existing heat 
pumps, designed for “stand-alone” application, are not readily adapt- 
able to the solar assist function, and the thermodynamic potential of 
the series solar assist concept is destroyed by forcing this mismatch. 
The development and cost-effective production of properly engi- 
neered heat pumps are within the state of knowledge of the vapor 
compression science, and this development has been initiated by 
contracts. The necessary heat pump characteristics are noted, fol- 
lowed by a technical discussion of how these characteristics can be 
obtained. The ongoing work in this area is then briefly described. 


2876 (BNL—24665) Thermal performance and economics of 
solar space ard hot water heating system on Long Island, New York. 
Auh, P.C. (Brookhaven National Lab., Upton, NY (USA)). Jun 
1978. Contract EY-76-C-02-0016. 28p. (CONF-780752—1). Dep. 
NTIS, PC A03/MF AO. 

From KSEA symposia; Seoul, Republic of Korea (Jul 1978). 

A practical method for designing solar space and water 
heating systems, called the “f-chart’’ method, is described with the 
results calculated for Long Island, New York. The solar heating 
systems to be considered consist of a solar collector which uses 
either liquid or air, an energy storage which can be either a water 
tank or a pebble bed, and an auxiliary energy source which — 
heat when solar energy is not available. Solar heated water from 
storage can be used either for space heating or for preheating the 
domestic hot water. The results of the “f-chart” analysis can simply 
be expressed as follows. For the thermal performance, Annual Load 
Fraction Supplied by Solar Energy versus Collector Area, and for 
the economic performance, Life Cycle Cost Savings versus Collec- 
tor Area. 


2877 (BNL—50819) Solar-assisted heat pump system for cost- 
effective space heating and cooling. Andrews, J.W.; Kush, E.A.; 
Metz, P.D. (Brookhaven National Lab., Upton, NY (USA)). Mar 
1978. Contract EY-76-C-02-0016. 138p. Dep. NTIS, PC Al2/MF 
AOl. 

The use of heat pumps for the utilization of solar energy is 
studied. Two requirements for a cost-effective system are identified: 
(1) a special heat pump whose coefficient of performance continues 
to rise with source temperature over the entire range appropriate for 
solar assist, and (2) a low-cost collection and storage subsystem able 
to supply solar energy to the heat pump efficiently at low tempera- 
tures. Programs leading to the development of these components are 
discussed. A solar assisted heat pump system using these components 
is simulated via a computer, and the results of the simulation are used 
as the basis for a cost comparison of the proposed system with other 
solar and conventional systems. 


2878 (CONF-780581—1) Earth-covered residence concept for 
humid continental region. Chester, C.V.; Shapira, H.B.; Barnes, P.R.; 
Cristy, G.A. (Oak Ridge National Lab., TN (USA)). 1978. Contract 
W-7405-ENG-26. 27p. Dep. NTIS, MF AO1. 

From Conference on earth-covered settlements; Fort Worth, 
TX, USA (17 May 1978). 

Portions of this document are illegible. 

An earth-covered structure with passive solar heating and 
natural cooling features can provide significant energy savings. The 
Oak Ridge National Laboratory (ORNL) is studying an earth- 
covered residential concept which addresses some of the special 
problems associated with the humid continental region. The advan- 
tages of the concept as well as some of the problem areas are 
discussed. 


2879 (CONF-7705115—(Summ.)) Summary of proceedings of 
solar heating and cooling commercialization workshop. (Department 
of Energy, Washington, DC (USA). Div. of Solar Applications 
Developments). Mar 1978. Contract EG-77-C-01-4017. 49p. Dep. 
NTIS, PC A03/MF AO1. 

From Solar heating and cooling commercialization workshop; 
Washington, DC, USA (4 May 1977). 

The objective was to examine the present “state of commer- 
cialization” of solar heating and cooling and to obtain suggestions 
from the various parties of interest on how the existing commercial- 
ization process might be improved. The discussions were limited to 
the existing government program and near term program changes 
which could increase the growth rate of solar energy heating and 
cooling. A four session workshop was conducted in which the 
following general areas were covered: the industrial perspective, 
legal issues, the utility interface, and institutional considerations. 


2880 (CONF-7706117—) Solar energy in Pittsburgh: demon- 
Stration programs and plans. Peters, W.C.; Metzler, J.F. (eds.). 
(Energy Research and Development Administration, Pittsburgh, PA 
(USA). Pittsburgh Energy Research Center). 1977. 263p. Dep. 
NTIS, PC Al2/MF AOl. 
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From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

A separate abstract was prepared for each of the 16 papers 
presented; one abstract was selected for Energy Abstracts for Policy 
Analysis (EAPA). (WHK) 


2881 (CONF-7706117—, pp 3-22) ERDA National Solar Heat- 
ing and Cooling Program. Preysnar, W. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

The function, budget, and status of the National Program for 
Solar Heating and Cooling of Buildings are reviewed. Various 
demonstration projects are discussed. Also, a list of solar equipment 
distributors in Pennsylvania is included. (WHK) 


2882 (CONF-7706117—, pp 45-54) Basic considerations: posi- 
tive architecture. Amin, Y. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Some of the basics of passive solar heating and cooling are 
discussed including architectural design and economics. (WHK) 


2883 (CONF-7706117—, pp 90-97) 
consumer's point of view. Brewer, J. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Some helpful hints are given to help the consumer decide 
whether he should install a solar heating system and also to help him 
determine the best product for his needs. (WHK) 


2884 (CONF-7706117—, pp 100-120) Structuring design crite- 
ria for a demonstration project. Padillo, R. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Solar energy availability and the different types of solar 
energy conversion and utilization are discussed. Basic design consid- 
erations for designing solar heating and cooling systems in the 
Pittsburgh area are presented and discussed. (WHK) 


2885 (CONF-7706117—, pp 122-134) Performance prediction 
and system sizing. Jastrzebski, C.Z. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

The design, optimization, and economic analysis of a solar 
system for domestic hot water as space heating for residence in 
western Pennsylvania are presented. (WHK) 


2886 (CONF-7706117—, pp 176-191) Producing steam for heat- 
ing and cooling applications: near term. Wiss, J.W. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 


Collector design, 


Solar generated steam for space heating and cooling and 
domestic hot water production in the Pittsburgh area is discussed. 
Various solar collector systems are mentioned, and an insolation 
chart is given. A typical solar system for steam generation is de- 
scribed. (WHK) 


2887 (CONF-7706117—, pp 194-196) Solar heated branch bank 
building. Young, G.J. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Friendship Federal operates two savings and loan branch 
offices in the Pittsburgh area. The first was opened in June, 1976 in 
Greensburg, Pennsylvania. This office has 2,000 square feet. It runs 
on a gas auxiliary system and 26 collectors with 470 square feet of 
area. It has a water system with a 1000 gallon storage tank. The 
system heats the office space and all domestic hot water. The 
temperature in the storage tank have reached 165 to 170 degrees 
Fahrenheit. On ideal conditions it is expected to reach 200 degrees. 
The original breakeven cost was between 20 and 22 years. This 
estimate has been scaled down to approximately 15 years because of 
the recent high increase in fuel costs. Based mainly on the success of 
the first operation, a second solar heated office was opened in 
Ingomar, Pennsylvania in Pittsburgh's North Hills. This two-story 
building has an area of 4200 square feet. Thirty collectors occupy 
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560 square feet as an integral part of the roof. This produces the heat 
for the first floor which has an area of 2450 square feet and the 
domestic hot water for the office and per the tenant on the second 
floor. The auxiliary system in this office is an air to air heat pump. 
Also, there is a 1000 gallon storage tank. The Greensburg office cost 
our association $15,000 for the solar system and the Ingomar office 
solar system cost $20,000. 


2888 (CONF-7706117—, pp 198-202) Technical and architec- 
tural experiences: solar applications in Pittsburgh. Rittelman, P.R. 
1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Experiences with solar space and water wee: J systems for 
two Friendship Federal Branch banks in the Pittsburgh, Pennsylva- 
nia area are briefly discussed. (WHK) 


2889 (CONF-7706117—, pp 204-217) Operating experiences 
with a solar project in New Martinsville, West Virginia. Shaeffer, D. 
1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

A solar-assisted heat pump system using flat plate collectors 
for heating the People’s Federal Savings and Loan Association 
branch building in New Martinsville, West Virginia is described. 
The system uses a glycol—water mixture as heat transfer and stora a 
fluid with 4,000 gallon tank storage and flat plate collectors. (WHK) 


2890 (CONF-7706117—, pp 219-237) Solar heating perform- 
ance details of buildings in Coraopolis and North Hills, PA. Gramm, 
R.J. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Both active and passive solar air heaters with rock bed 
storage are described for home space heating and domestic water 
preheating. Energy savings and experience with the systems in the 
Pittsburgh area are discussed. Considerations for planning a solar 
house are elaborated. (WHK) 


2891 (CONF-7710136—, pp 258-269) Economic optimization of 
heat-pump-assisted solar heating in Illinois. Shams, A.; Mass, E.A. 
(Center for the Biology of Natural Systems, St. Louis). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This study undertakes the task of determining the optimal mix 
of solar and heat-pump forms of heating. By installing a solar-heating 
system a homeowner is considered to be an energy producer and, 
thus, to apply the least-cost methods used by firms in the competitive 
market for any given level of fuel conservation. The study will 
examine the simulated performances of air and liquid circulating 
systems in conjunction with heat pumps, in parallel as well as 
combined fashion. Optimization is achieved by equating the present 
value of the cost of solar and heat pump heating systems at margin. 


2892 (CONF-7710136—, pp 573-577) Solar-heated animal shel- 
ters. Wood, J.M. (Georgia Inst. of Tech., Atlanta). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Modern agricultural methods have made farmers dependent 
upon fossil fuels to maintain their productivity. One aspect of the 
problem, the heating of animal shelters, is discussed. In particular, 
the solar heating of a broiler grow-out house, where temperatures of 
up to 95°F must be maintained, is discussed. A detailed analysis of a 
solar-heated broiler grow-out house that has been operating for over 
a year is presented. The solar system provided 47% of the heat 
required to grow 22,000 chickens. The system utilizes a 3,200 ft? 
integrated rock absorption and storage collector. An economic anal- 
ysis of the solar system which cost $6,600 shows that it has a 
payback period of 5 years. Another circulating hot air collector has 
been designed and its design, construction and operation is discussed. 


2893 (COO—2858-10) Solar air-heating and cooling systems for 
residential and light commercial applications. Ward, D.S. (Colorado 
State Univ., Fort Collins (USA). Solar Energy Applications = 
1978. Contract EY-76-S-02-2858. 6p. (CONF-780808—21). 
NTIS, MF A0Ol. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 
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Portions of document are illegible. 

The integration of air-heating evacuated tube collectors with 
pebble-bed thermal storage and other air system components to 
provide the most cost-effective state-of-the art solar space and do- 
mestic hot water heating systems is discussed. The combination of 
these exceptional high temperature performance collectors with 
currently available lithium bromide absorption cooling units is de- 
scribed. The operation of the pebble-bed thermal storage subsystem 


at different temperature levels at different seasons is mentioned. 
(MHR) 


2894 (COO—4048-78-1) System design report, March 1978. 
(Bell Telephone Co. of Pennsylvania, Philadelphia (USA)). Mar 
ang Contract EY-76-C-02-4048. 126p. Dep. NTIS, PC A07/MF 
AOl. 

A solar space heating demonstration project is reported. It 
describes an integrated system providing solar energy space heating 
for a 9982 sq. ft., newly built, one-story building. The building is 
located at 966 Matlack Street, West Goshen Township, Chester 
County, Pennsylvania. The office part of the building is heated by 
solar-assisted water-to-air heat poe | units. The storeroom part of 
the building is heated by an airhandling unit, containing a water-to- 
air coil. Solar energy is expected to provide 62% of the heating load, 
with the balance provided by a back-up electric boiler. The system 
includes 1900 active square feet of flat-plate solar collectors, and a 
6000 gallon above-ground storage tank. Freeze protection is pro- 
vided by a gravity drain-down scheme combined with nitrogen 
pressurization in a closed circuit. 


2695 (COO—4484-01) Self pumping by means of power cycles. 
Wachtell, G.P. (Franklin Inst. Research Labs., Philadelphia, PA 
(USA)). 1978. Contract EG-77-C-02-4484. 6p. (CONF-780337—6). 
Dep. NTIS, PC A02/MF AO1. 

From 2. national passive solar conference; Philadelphia, PA, 
USA (15 Mar 1978). 

Power cycles for transporting solar heated circulant down- 
ward to the thermal energy storage (TES) are treated as external 
(heat source is solar heated circulant and heat sink is circulant 
emerging from TES) or internal (circulant is itself the power cycle 
working fluid). Assuming collector temperature is about 120 to 
160°F, external power cycles for circulating air (TES outlet 80°F) 
or water (collector temperature rise = 20°F) are feasible, but with a 
performance penalty of several degrees for air. The internal power 
cycle with air is not feasible. Internal and external power cycles for 
water/water vapor latent heat transport are feasible. 


2896 (LA-UR—78-1642) Air thermosiphon solar heating 
system: the Jones house, Santa Fe, New Mexico. Hunn, B.D.; Jones, 
M.M. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract W- 
7405-ENG-36. Sp. (CONF-780808—6). Dep. NTIS, MF AO1. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Portions of document are illegible. 

A hybrid passive/active solar heating system, featuring a 
passive air thermosiphon loop, is described. Heated air is supplied to 
a rock storage bin, coupled with blower-driven air distribution to the 
house. The house, of 246 m? (2650 ft?) heated area and located in 
Santa Fe, New Mexico, also includes a greenhouse located under the 
planar collector array. Architectural features and construction de- 
tails of the house, the solar collector, storage, and distribution system 
are ay pee Representative results of three months of monitoring 
by the Los Alamos Scientific Laboratory of collector, rock bin, and 
greenhouse temperatures, as well as outside ambient temperature and 
insolation, are reported and discussed. Data recorded hourly since 
the system was placed in operation in early February 1978, show 
temperatures in the rock bin in excess of 71°C (160°F) and in the 
collector absorber mesh in excess of 93°C (200°F). Delivery tem- 
— from the charged bin, without auxiliary boost, range from 

8 to 54°C (100 to 130°F). 


2897 (LA-UR—78-1663) Analysis of an improved solar- 
powered cooling system utilizing open-cycle absorbent regeneration. 
Collier, R.K. (Los Alamos Scientific Lab., NM (USA)). 1978. Con- 
tract W-7405-ENG-48. 6p. (CONF-780808—10). Dep. NTIS, PC 
A02/MF AOl. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A solar-powered cooling system which promises high system 
C.O.P.’s and low collector costs is analyzed. fe consists of a desic- 
cant and an absorption cooling system operating in series to both dry 
and cool the air. A common solution of lithium chloride is used as 
the absorbant. The lithium chloride solution is regenerated by eva- 

rating the excess water to the atmosphere in an “open” collector. 
is collector consists merely of a blackened flat surface. The weak 
solution of lithium chloride is introduced at the top of the collector 
and then flows by gravity over the entire collector surface where it 
is subsequently heated and dried. The daily performance of this 
combined system is compared by computer simulation to that of 
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either an absorption or desiccant system alone using actual weather 
data for five typical U.S. cities. The performance improvement of 
the combined system ranged from 25% to 95%, the greatest im- 
provement being for humid, windy conditions. 


2898 (LA-UR—78-2212) Energy conservation through adaptive 
optimal control for a solar heated and cooled building. McDonald, 
T.E.; Farris, D.R.; Melsa, J.L. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 9p. (CONF-7805126—3). 
Dep. NTIS, PC A02/MF AO1. 

From Workshop on the control of solar energy; Hyannis, 
MA, USA (23 May 1978). 

Portions of document are illegible. 

A study to investigate the use of adaptive and optimal control 
techniques to control HVAC systems in large solar heated and 
cooled buildings is reported. The study has been made by computer 
simulation and is centered on the National Security and Resources 
Study Center (NSRSC), a large solar heated and cooled building at 
the Los Alamos Scientific Laboratory (LASL). Although the study 
is based on a specific building the results are completely general. 
Simplified models of the building and HVAC system have been 
developed for both the heating and cooling modes. The control 
strategies actually used in the NSRSC were simulated in the models 
and an adaptive optimal controller was developed and also simulat- 
ed. Simulation runs were made with both the conventional control- 
ler and the adaptive controller and performance of the two simula- 
tions were compared. It was found that the adaptive optimal control- 
ler model demonstrated a savings in auxiliary energy of 28.8% for 
the heating simulation and 20.2% for the cooling simulation when 
compared to the conventional controller simulation models. 


2899 (NP—23366) Solar energy systems with natural gas 
backup. Whaley, T.P. (Institute of Gas Technology, Chicago, IL 
(USA)). 26 Jun 1978. 4p. Institute of Gas Technology, Chicago, IL. 

Testimony given to the Solar Energy Policy Forum of the 
U.S. DOE's Solar Policy Review Committee. 

Several solar energy projects have been conducted that in- 
volved both the development of hardware for and techno-economic 
assessment of solar energy systems. These studies have addressed the 
need for energy storage, or backup, systems to ensure a continuous 
output of energy. This experience led to the conclusion that the most 
cost-effective method of satisfying this need is a system that com- 
bines both natural gas and solar energy. (MHR) 


2900 (NP—23375) Financial incentives for solar energy in 
Pennsylvania: magnitude and direction of impact upon the investment 
decision. Working paper No. 41. Tellefsen, F.R. (Pennsylvania State 
Univ., University Park (USA). Center for the Study of Environmen- 
tal Policy). Mar 1978. 16p. Pennsylvania State Univ., University 
Park, PA. 

The objective of an incentive program is to encourage partici- 
pation in the market for solar heating equipment. This analysis 
examines the impact upon the investment decision resulting from 
four possible incentive programs: (1) exemption of the solar invest- 
ment from sales and use tax; (2) exemption of the solar investment 
from property tax; (3) allowing a $1,000 grant (or tax credit) for a 
solar investment; and (4) initiating a guaranteed loan program which 
results in a 2 percent reduction in the loan interest rate. 


2901 (PB—271528) Solar energy research and technology appli- 

cable to non-residential construction. A selected, annotated bibliogra- 

phy. (Pennsylvania Dept. of Community Affairs, Harrisburg (USA)). 
eb 1977. 29p. NTIS. 

The citations are grouped under the following subjects: legis- 
lative approach to solar energy on state and federal levels, general 
research on solar energy practicality conducted or recommended at 
federal and state levels, specific non-residential demonstration pro- 
jects, architectural and technical refinements needed for use of solar 
energy in buildings, and available products; sources of present and 
continuing information. (MHR) 


2902 (PB—277424) House walls as passive solar collectors: an 
assessment. Note. McIntyre, D.A. (Electricity Council Research 
Centre, Capenhurst (UK)). Aug 1977. 17p. (ECRC/N—1061). NTIS 
PC A02/MF AOl1. 

Conventional solar heated houses employ solar panels, and 
water as a heat storage and transfer medium. The complexity, and 
resultant high capital cost, of such a system cannot in general be 
justified for space heating in Britain, as the available solar energy 
does not provide a sufficient return on the capital employed. Never- 
theless, if the solar energy falling on a house is summed over the 
heating season, it is found to be larger than the gross space heating 
requirement, and so it would seem that some use should be made of 
it. The solution considered here is to use a layer of translucent 
insulation on the outer surface of the wall. Solar gains are thus 
trapped inside the structure of the wall, and are not readily lost to 
the outside. 
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2903 (PB—277527) Houses as passive solar collectors. Memo- 
randum. Siviour, J.B. (Electricity Council Research Centre, Capen- 
hurst (UK)). Jul 1977. 15p. (ECRC/M—1070). NTIS PC A02/MF 
AOl. 


The sun provides a useful contribution to space heating in 
houses, and by measuring internal and external temperatures with no 
other heating, it is possible to quantify how much. Such measure- 
ments were made in test houses which are representative of British 
housing and cover a wide range of insulation levels. The tests were 
made over periods throughout the year. Based on these measure- 
ments detailed calculations have been made to assess the solar 
heating which is available during the heating season and how much 
could be expected to be used in conventional houses. The results 
include the effects of orientation, and the use of double glazing and 
window shutters, and are compared with the effects of insulation. 
The variability of insolation daily is illustrated for January, and 
problems of utilizaton are identified. 


2904 (SHS-IFSY-RU—75) System for better utilization of solar 
energy for heating greenhouses. Mattsson, A. (Skogshoegskolan, 
Stockholm (Sweden)). 1976. 38p. (In Swedish). Dep. NTIS (US 
Sales Only), PC A03/MF AOl1. 

The greenhouse model system for better utilization of solar 
energy which has been in operation for 2 months (May-June 1976) 
has on the whole fulfilled the intended purposes, namely (1) simple 
and cheap system; (2) large effect; (3) few energy utilizing units; (4) 
good distribution in time of the collected energy; and (5) suitability 
for different types of green houses. In the prototype tested, the 
energy capturing unit consists of a double walled transparent acryl- 
plastic containing a colored liquid which serves as the heat transport 
medium in the system. Two identical model greenhouses were built 
and one of these was equipped with the above system for utilization 
of the solar energy. A continuous recording of the temperature was 
carried out in each house. The maximum difference recorded in the 
night temperature between the “solar house” and the “reference 
house” was up to 26°C.The efficiency of the system was calculated 
with regard to: (1) the temperature rise in the energy accumulating 
unit; (2) the temperature difference between the “solar house” and 
the “reference house”; In both types of calculation the system has 
achieved a utilization of about 50% of the available solar energy 
measured by a solar meter. 


2905 (SOLAR/2002—78/14) Solar energy system performance 
evaluation: Radian Corporation Office Building, Austin, Texas, Sep- 
tember 1977—May 1978. Wallace, C.T.; Nash, J.M.; Murphy, L.J. 
(International Business Machines Corp., Huntsville, AL (USA)). Jul 
1978. Contract EX-76-C-01-2396;EG-77-C-01-4049. 56p. Dep. NTIS, 
PC A04/MF AOl. 

A summary of the September 1977 to May 1978 operation of 
the Radian Corporation solar energy system is presented. This 
system is designed to provide space heating and cooling for approxi- 
mately 700 square feet of office and laboratory area in an Austin, 
Texas office building. Presented are results of an evaluation of 
measured system performance and a comparison of measured 
micrometeorological data with long term average conditions. Per- 
formance evaluations of each major subsystem are also presented. 
Included are: a brief system description, review of actual system 
performance during the report period, analysis of performance based 
on evaluation of climatic, load and operational conditions, and an 
overall discussion of the results of analysis. Also presented are 
results of a special study of the Radian collector array subsystem. 
During the periods September and October 1977 and December 
1977 through May 1978, the solar energy system at Radian provided 
1.63 million Btu of the 12 million Btu demand for space heating. 
During this time, the solar energy system provided none of the 46.2 
million Btu demand for space cooling. This measured performance 
of the solar energy system was less than that expected based on the 
performance evaluation and the meteorological conditions. Primary 
reasons for this level of performance are problems attributed to the 
collector array tracking mechanism throughout the report period 
and excessive energy losses from the storage tank prior to January 
1978. 


2906 (SOLAR/2011—78/14) Solar energy system performance 
evaluation: Terrell D. Moseley Office Building, Lynchburg, Virginia, 
February 1978—May 1978. Dwiggins, J.C.; Nash, J.M.; Murphy, 
L.J. (International Business Machines Corp., Huntsville, AL (USA)). 
Jul 1978. Contract EX-76-C-01-2388;EG-77-C-01-4049. 46p. Dep. 
NTIS, PC A03/MF AOl. 

A summary of the February 1978 to May 1978 operation of 
the Terrell D. Moseley solar energy system is presented. This system 
is designed to provide space heating and domestic hot water preheat- 
ing for approximately 1780 square feet of office area in a Lynchburg, 
Virginia office building. Presented are results of an evaluation of 
measured system performance and a comparison of measured 
micrometeorological data with long term average conditions. Per- 
formance evaluations of each major subsystem are also presented. 
Included are: a brief system description, review of actual system 
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performance during the report period, analysis of performance based 
on evaluation of climatic, load and operational conditions, and an 
overall discussion of the results of analysis. Also presented are 
results of a special study of actual versus expected performance of 
the Terrell D. Moseley solar energy system. During the report 
period he Terrell D. Moseley solar energy system provided 13.6 
million Btu of the 18.3 million Btu demand for space heating. The 74 
percent solar utilization was greater than the 70 percent expected. 
Solar energy for space heating was available 100 percent of the time. 


2907 (TID—28295) Solar heating and cooling demonstration 
program contractors’ review. Summary and analysis of workshop and 
panel sessions held in New Orleans, Louisiana, December 5-7, 1977. 
Christensen, D.L. (Alabama Univ., Huntsville (USA). Kenneth E. 
Johnson Environmental and Energy Center). Dec 1977. Contract 
EC-78-C-01-4131. 42p. Dep. NTIS, PC A03/MF AO1. 

The summary statements of the chairmen of the following 
workshops are included in their entirety: design concepts, philosphy, 
and techniques; installation, construction, and hardware procure- 
ment; operational and performance factors; economic, environmen- 
tal, societal, and institutional issues, and overview of National Dem- 
onstration Program. Also included are the opening and closing 
remarks of the key DOE officials involved in the program and a 
brief analysis of the five workshop summaries. Appendix A provides 
a summary of a special survey made at the Recloer to obtain 
feedback from the contractors concerning key areas of concern and 
various problems. Appendix B includes additional survey imforma- 
tion related to the impact of the government funded projects on 
related private program activities. (MHR) 


2908 Solar heating. Mittelmann, W. German(FRG) Patent 
2,617,753/A/. 3 Nov 1977. 8p. (In German). 

The solar heating system for heating water consists of a solar 
collector connected to a primary heat carrier circuit with a heat 
carrier accumulator, and of a water storage tank with a heat ex- 
changer which is connected up with the heat carrier accumulator of 
the primary heat carrier circuit via a secondary heat carrier circuit. 
Pumps, controlled by temperature-dependent thermostats, are re- 
sponsible for the forced circulation of the heating medium. 


2909 Heating system utilizing solar energy as a heat source. 
Mrazek, K. (Studijni a Typizacni Ustav, Prague, Czech). Elektrotech. 
Obz.; 66: No. 7, 410-415(Jul 1977). (In Czech). 

Possibilities of heating with solar energy are discussed, along 
with the design of collectors and accumulators. A heating system is 
described. Trends in the development of heating with solar energy, 
including solar architecture, are described. 


2910 Prospects for the utilisation of solar energy in Germany. 
HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 5, 163-164(May 
1977). (In German). 


2911 Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems. Washington, DC; Dept. of 
Commerce (1977). 531p. GPO $7.00 

This training course is designed to train home designers and 
builders in the fundamentals of solar hydronic and air systems for 
space heating and cooling and domestic hot water heating for 
residential buildings. The following topics are covered: energy prob- 
lem, course orientation, introduction to solar heating and cooling 
systems, solar radiation, fluid heating solar collectors, thermal stor- 
age subsystems, service hot water systems, solar heating systems, 
solar space cooling systems, solar heating and cooling systems, solar 
system controls, operations laboratory, heating load calculations, 
solar system sizing, system economics, solar system sizing calcula- 
tions by trainees, cost effectiveness of energy conservation, retrofit 
considerations, scheduling of solar installations, constraints and in- 
centives, buyer's guide, and future prospects for solar heating and 
cooling systems. (MHR) 


2912 Bilan thermique d'une maison solaire: methode de calcul 
rapide, (Thermal balance of a solar house. Rapid calculation method). 
Chouard, P.; Michel, H.; Simon, M.F. Paris; Editions Eyrolles 
(1977). 165p. 

The book has the aim of giving all the elements necessary to 
calculate the energy effectively absorbed by the fluid of a non- 
concentrating solar collector as a function of the different param- 
eters which define a solar collector installation (climate, graphy, 
collector technology, temperature of the heat transfer fluid. etc.). 
From these elements a simplified calculation method is deduced 
which is applicable to solar heating projects. With the aid of a 
concrete example, the use of the method is illustrated. (JSR) 


2913 Space (and water) heating with solar energy in West Ger- 
many. Dietrich, G. (Kraftanlagen A.G., Heidelberg). Brennst.- 
Waerme-Kraft; 28: No. 1, 23-28(Jan 1976). 

A review of 1974 to 1975 literature covers average monthly 
solar energy available in Hamburg; design and efficiency of conven- 





322 ENERGY RESEARCH ABSTRACTS 


tional Dornier heat pipe, and Philips tubular solar collectors; design 
and orientation of solar collectors; unfavorable present and favorable 
future economics for solar heating of single- and two-family houses 
compared with the use of oil, gas, or electrical storage; and research 
activities which will involve spending of DM110,000,000 up to 1979; 
and includes a prediction that solar energy will provide 12% of the 
energy required by the residential and small e user and 6.5% of 
the total heating requirement by the year 2000. 


2914 Solar energy utilization for water heating and space heat- 
ing. Birnbreier, H. (Brown, Boveri und Cie A.G., Heidelberg (Ger- 
many, F.R.). Zentrales Forschungslabor). FJ-Bau; 11: No. 3, 23- 
25(1976). (In German). 

There are great differences in solar radiation at different 
latitutes in the course of a year, but in summer even temperate 
regions may dispose of nearly the same amount of energy as the 
equator regions - only, of course, for a shorter period of time. 

erefore, solar energy may be of advantage also in Germany for 
cooling and water heating during the warm season. 


2915 (NP-tr—2021) Grimm heat pump system. Kunckler, H. 
Translated from Elektrizitaetsverwertung; 50: No. 3, 100-105(Mar 
1975). 10p. British Library Lending Div., Boston Spa, Wetherby, 
Yorkshire, UK. 

The water-to-air heat pump for space heating is briefly de- 
scribed. The system can extract heat from solar collectors, ground 
water, a polyethylene tube buried in the ground, surface water, or 
waste water. (WHK) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 2937 


2916 (CONF-770955—, pp 99-104) Analysis and development 
of a solar energy regenerated desiccant crop drying facility. Merri- 


field, D.V. (Lockheed Missiles and Space Co., Inc., Huntsville, AL). 
1977. 


From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The major goal of the project is to develop and demonstrate a 
cost-effective regenerated desiccant drying system which has more 
than double the energy efficiency of conventional systems and which 
can be operated by either solar energy or conventional fuels. The 
present baseline application is large-scale commercial grain drying. 
The major goal of the present contractual phase is to investigate 
methods for system improvement. An evaporative-type desiccant 
regeneration system is presently being evaluated through a combina- 
tion of laboratory testing, computer simulation, and design analysis. 
Major emphasis has been placed on establishing the cost effective- 
ness potential of this type of system in comparison with a system 
using a packed column for desiccant regeneration. So far, a 5 lb/hr 
laboratory system has been tested with good results, math models 
have been developed to predict system performance, principal 
system tradeoffs have been identified, and a baseline system design 
concept has emerged for application to commercial grain drying 
installations. 


2917 (CONF-7710136—, pp 564-572) Agricultural crop drying 
and space heating using a solar energy intensifier. Hellickson, M.A.; 
Peterson, W.H.; Saienga, S.E.; Julson, J.L. (South Dakota State 
Univ., Brookings). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A solar energy intensifier—thermal energy storage system 
was developed and tested under actual climatic conditions in South 
Dakota. Performance characteristics of the system are presented for 
its use in drying shelled corn and for agricultural space heating. 
Comparisons between solar and conventional drying and between 
solar supplemented and conventional heating are reported. 


WATER HEATING 


REFER ALSO TO CITATION(S) 2876, 2880, 2885, 2886, 2887, 
2888, 2890, 2906, 2908, 2910, 2911, 2913, 2914, 2938, 3697 


OTHER 


2918 (CONF-760374—, pp 639-644) Thermodynamic cycle of 
the ONERSOL motor. Moumouni, A.; Wright, A. (Office de 
l'Energie Solaire, Niamey, Niger). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 
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The Office of Solar Energy (ONERSOL) has worked to 
develop a freon (113 or 111) vapor motor with pistons functioning 
on a Rankine cycle with the aid of a heat source containing a mixed 
assembly consisting of flat collectors coupled with a cylindrical- 
parabolic concentrator. With a capture surface of 24 m%, the motor 
has a foreseeable theoretical power of approximately 2 kW. 


2919 (CONF-760588—P2, pp 437-446) Coupled solar still, solar 
heater. Davison, R.R.; Harris, W.B.; Moor, D.H. (Texas A and M 
Univ., College Station). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Computer simulation of combinations of solar stills and solar 
heaters indicates the probable economic advantage of such an ar- 
rangement in many locations if the size of the heater is optimized 
relative to that of the still. Experience with various low cost solar 
heaters is discussed. 


2920 (CONF-760588—P2, pp 447-456) Solar distillation with 
evaporating wick. Hirschmann, J. (Universidad Tecnica Federico 
Santa Maria, Valparaiso); Rheinlaender, J. 1976. (In German). 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The experimental investigations on solar distillers with eva- 
porating wick realized by the Solar Energy Laboratory of UTFSM 
at Valparaiso/Chile are reported. The model USM-9 with only one 
wick facing towards the equator in a flat container of galvanized 
sheet showed the best efficiency up to now. But the sheet must be 
replaced by a corrosion-resistant material (i.e., plastics). In order to 
gain qualitative information about the thermal processes in such 
systems, theoretical computations have been realized using the anal- 
ogy between heat and mass transfer. This procedure showed that the 
air-circulation caused by the thermo-siphon-effect in the model 
USM-9 is not always advantageous. Its suppression by avoiding the 
backward air-volume forces a greater partition of the total incident 
energy to leave the wick as latent heat of evaporation. Wick-type 
distillers demonstrate efficiencies which are about 1.3 times higher 
than those of basin-type systems, but they require more accuracy of 
construction and maintenance. 


2921 (CONF-760588—P2, pp 457-465) Water by dehumidifica- 
tion of air saturated with vapor below 80°C. Ivekovic, H. (Univ. of 
Zagreb). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The humidification-dehumidification process of air saturated 
with vapor below 80°C was studied by a number of authors. This 
paper deals with investigations on three variants of the process on 
humidification-dehumidification of air saturated with vapor at tem- 
peratures between 50 and 80°C. 


2922 (CONF-760588—P2, pp 467-476) Analogy between heat 
and mass transfer in calculating solar stills. Rheinlaender, J. (Tech- 
nische Univ., Berlin). 1976. (In German). 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

For natural convective flow in homogeneous fluid-layers 
between parallel plates or in enclosures various Nusselt-equations are 
known. Using the analogy between heat and mass transfer the mass- 
flow may be determined in a similar space with equal boundary- 
conditions. This holds also for simultaneous heat and mass transfer in 
the same volume, as it occurs in solar distillers. But up to date there 
doesn’t exist satisfactory experimental confirmation of mass-flow- 
rates, calculated by use of the analogy. In the case of horizontal air- 
layers between a heated water-surface and a cooled upper plate 
analogy yields vapor-transfer-rates which are 1.5 to 1.7 times higher 
than those measured by Cooper and the Battelle Memorial Institute 
in the interior of solar distillers of the basin-type. It is unknown, 
whether these discrepancies result only from differences in geometry 
and difficulties of measurements. Therefore more experiments are 
needed. Although there are doubts with respect to the quantitative 
validity of the analogy, it is possible to gain qualitative information 
from such calculations. Proving this for a distiller of the basin-type, 
it was recognized that the mean level of temperature in such a 
system should be kept as high as possible in order to increase its 
efficiency. Besides, the thermal behavior of basin-type-distillers 
during the whole day was computed and this confirmed the high 
thermal inertia of those systems already observed by experiment. 
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2923 (CONF-760588—P2, pp 477-482) Economical investiga- 
tion of solar water distillation in Egypt. Sakr, I.A.; Khalil, M.A. 
(National Research Centre, Cairo). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Many ways of solar water distillation have been suggested but 
most of them are either too expensive or only a practical solution to 
different processes under investigation. Solar heat distillation has a 
bright future because the greatest potential needs appear to be in 
those sections where the availability of solar energy is high and the 
availability of potable water is low as in our Egyptian deserts where 
the solar intensity has a yearly mean value of about 6000 kcal/ 
(m?day). The solar distillation method has a number of economic 
characteristics which are different from other sea water conversion 
methods, including: The processing equipment is very simple and 
results in low equipment costs. No special skills are required for both 
erection and operation. It can be used with saline water of wide 
range of salt concentration. The still design is essentially modular, 
and can be made to meet any desired capacity. Scale formation and 
corrosion are minor problems as compared with other methods. 
Power requirements are negligible. The cost of unit construction is 
not markedly influenced by the size of the still. The lack of quantita- 
tive and operative data of solar water distillation techniques with 
respect to their cost needs in investigation from the economical 
standpoint of view in Egypt. The subject of this work is to find the 
order of magnitude of the fresh water cost by solar distillation. 


2924 (SAND—78-0950C) Department of Energy/Sandia Labo- 
ratories solar-powered irrigation program. Alvis, R.L. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 1 Ip. 
(CONF-7806102—1). Dep. NTIS, MF AOl 

From Turfgrass sprinkler irrigation conference; Lake Arrow- 
head, CA, USA (9 Jun 1978). 

Portions of document are illegible. 

A program to determine the feasibility of solar-powered 
irrigation is described. Three solar irrigation experiments in New 
Mexico and Arizona are reviewed briefly. (MHR) 


2925 Solar desalination of saline water. Hua Hseuh Tung Pao; 
No. 6, 10, 18(23 Nov 1976). (In Chinese). 

The construction and performance of a newly developed 
solar energy saline water distiller to supply fresh drinking water 
from April to September in the five alpine, dry and salty ground 
water northwestern provinces in China are described. The distiller is 
2 square meters in dimension, south facing, consisted of glass ceiling, 
water pool, water collector, and pipes, and is able to produce 2 
kilograms of water per day in good weather. The concentrated 
saline water is discharged after 3 to 5 days of distillation. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 2714, 2768, 2797, 2816, 2820, 
2848, 2851, 2857, 2861, 2909 


2926 (CONF-760374—, pp 209-218) Anti-loss cellular struc- 
ture: association with a selective surface. Gallet, P.; Ropke, A.; 
Papini, F.; Pasquetti, R. (Universite de Provence, Marseille). 1976. 
(In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

To reduce thermal losses of a solar radiation absorber, hot 
selective surface or honeycomb structures can be used; the last 
device has the advantage of reducing both radiative and convective 
losses of the covered surface. Combination of honeycomb structures 
and selective surfaces are presented. First, results obtained for ab- 
sorption and emission index are given, for a system comprising a 
metallic substrate covered with two thin layers, one being lead 
sulfide and the other zinc sulfide. Then, changes in these results are 
discussed when the system is covered with honeycomb structures. 
Until now the antiradiating properties of honeycomb structures were 
studied assuming that the walls were presenting, among others, the 
two following properties: (1) they were perfectly absorbing for 
radiation emitted by the flat plate collector, and (2) they were 
transparent for the incoming radiation from the sun. These assump- 
tions are no longer sufficient when the temperatures of the plate 
have values relatively high (>200°C). The cut off wavelength of the 
wall material spectral properties is to be considered. 


2927 (CONF-760374—, pp 219-222) Anti-loss cellular struc- 
ture: effect of the cutoff wavelength of the material. Gallet, P.; Ropke, 
A. (Universite de Provence, Marseille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 
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In Solar electricity. 

A method for calculating the reduction factor of radiative 
losses from honeycomb structures for solar absorbers is presented. 
The method takes into account the cutoff wavelength of the wall 
material spectral properties. The data are then applied to a special 
case. (WHK) 


2928 (CONF-760374—, pp 223-227) Solar collector of glass. 
Keller, A. (Universidad Tecnica F. Santa Maria, Valparaiso). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A cheap thermal solar collector of glass is presented. In a 
glass cylinder such as is used for fluorescent lamps a flat hollow glass 
body ("absorbing body”) made by molding a U shaped tube and 
covered with a thin metal foil with a selective surface is soldered. Its 
width is about 80% of the diameter of the cylinder. Considering that 
a very high vacuum would raise the cost of a mass produced 
collector in a prohibitive way, the heat conduction losses are low- 
ered by filling the space between cylinder and absorbing body with a 
gas of low thermal conductivity of a few torr. It is planned to pump 
water of 80°C through a field of such collectors, to heat it to 100°C, 
to evaporate freon 11 in a heat exchanger and to drive a turbine. 
Heat losses as low as 1.85 W/m?K (as referred to the useful surface 
and the temperature difference between the absorbing body and the 
air) have been obtained for this case with cylinders 50 mm in 
diameter. An estimative economic calculus is presented. 


2929 (CONF-760374—, pp 229-233) Geometrical spectral selec- 
tive window. van Wakeren, J.H.A.; Verhoeven, J. (Inst. for Atomic- 
and Molecularphysics, Amsterdam). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

A spectral selective window, with large transmission for solar 
radiation and high reflection for thermal infrared, based on a geo- 
metrical metal structure is proposed. The structure consists of a 
metal foil with as many holes in it as possible. Each hole has a 
diameter of 1 micron; a hole of this size in metal acts as a waveguide 
for sunlight. A blackbody placed behind this waveguide structure is 
heated by solar radiation. The radiation loss of the blackbody is 
suppressed because the surface with its small holes acts as a mirror 
for the thermal infrared radiation. When aluminium foil is used as 
material for this spectral selective window, a transmittance over 
emittance ratio a/epsilon > 10 and a maximum working tempera- 
ture of 800°K are possible. 


2930 (CONF-760374—, pp 235-249) Testing collectors with 
solar simulator: fitting to the theoretical model and extrapolation. 
Ployart, R.; Devin, B.; Colomes, J. (Commissariat a l'Energie Ato- 
mique CEN-Saclay, Gif-sur-Yvette, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

In order to test flat plate collectors, a process for experimen- 
tation, theoretical fitting and extrapolation ‘of data is given. This is 
possible with the help of an artificial lighting and theoretical model 
“CAPSOL”". Global parameters are defined, which are collectors 
specific or environment specific. These parameters can be used for 
the purpose of comparing a collector to another collector. Further- 
more these parameters are convenient for predicting collector 
formances and any given conditions by means of hand computations 
and standard tables. 


2931 (CONF-760374—, pp 251-263) Effect of the geometric 
arrangement of a collector array on the technical-economic perform- 
ance of a fixed power utilization system. Devin, B.; Ployart, R.; 
Colomes, J. (Commissariat a l'Energie Atomique CEN-Saclay, Gif- 
sur-Yvette, France). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

In order to increase the operating time of solar thermodynam- 
ic systems without storage, the properties of diedric collector arrays 
(DELTA arrays) are examined. A significant reduction of the output 
cost is permitted by a diedric structure where the optimum operation 
is extended from 4 h up to 6.30 h per day. The net balance of the 
modification, where extra cost for collectors is partly compensating 
the extension of the operating time, is tied up with an unique 
parameter which includes specific costs of the system elements. 


2932 (CONF-760374—, pp 397-411) Focusing collectors: esti- 
mation of yield; effect of imperfections of the collector surface. 
Desautel, J.; Peri, G.; Desautel, J.; Imbert, B. (Universite de Pro- 
vence, Marseille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 
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Two problems in the field of solar radiation focusing collec- 
tors are discussed. The first is concerned with a method to determine 
solar collector performance in view of the design and comparison of 
collectors. An equation characterizing the behavior of a collector is 
adopted, including some assumptions to simplify the use of various 
parameters (insolation, meteorological conditions, geometry, optical 
and thermal properties, utilization boundaries, etc.). This equation 
includes the balance of energy at the level of concentrated radiation 
absorbing surface in which various transfer processes are considered 
(radiation, conduction, natural or forced convection), together with 
data obtained in previous experimental work. This approach leads to 
the analysis of various collectors that shows a compromise between 
the concentration on to the absorber and the “selectivity” of this 
absorber. This “selectivity” is realized by various devices such as: 
greenhouse effect without or with convection transfer, selective 
surfaces, anti-radiant and anti-convective devices. The second aspect 
takes into account significant parameters due to the manufacture of 
the reflecting surface such as defects of curvature, orientation, 
stiffness, and the pointing errors of the mounting. These defects are 
simultaneously involved in the cost and efficiency of the system. An 
evaluation of geometrical concentration for various collectors of 
different types (paraboloid, cylindrical parabolic, conical, spherical) 
is presented. It is shown how the geometrical concentration is a 
function of the collector geometry and of the total angular error 
given by the mirror defects. The geometry which gives the maxi- 
mum value for the concentration is determined for each type of 
collector. A comparison between various types of collectors with 
perfect geometry is given to show the influence of mirror defects in 
the thermal efficiency expected. 


2933 (CONF-760374—, pp 413-428) ONERSOL collector and 
its performance. Moumouni, A.; Wright, A. (Office de 1’Energie 
Solaire, Niamey, Niger). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

ONERSOL has developed flat solar collectors whose yields 
are sufficiently high at average temperature (100 to 130°C) to make 
their use profitable as a heat source for a solar vapor engine. A 
battery of eight collectors of this type, coupled with a cylindrical- 
parabolic concentrator is capable of giving to a circulating fluid a 
heat flux of the order of 340 Kcal m™ at temperatures close to 
170°C. 


2934 (CONF-760374—, pp 429-434) Selectivity/concentration 
compromise in solar energy collection. Peri, G.; Papini, F.; Pasquetti, 
R. (Universite de Provence, Marseille). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

In the design of solar thermal collectors and converters, three 
principal parameters are to be considered: (1) working fluid tempera- 
ture; (2) incoming energy or radiation concentration ratio; and (3) 
absorber selectivity. Taking into account that usable energy has to 
be as large as possible, these parameters are not independent. 
Namely, for a given working temperature, we can determine the 
values for the absorbing surface “selectivity” parameters as a func- 
tion of the concentration ratio; higher than these values, the usable 
energy does not increase in a significant way. The results of a study 
that shows the compromise between “selectivity” and concentration 
when the concentration ratio is relatively low are given. 


2935 (CONF-760374—, pp 947-956) Concentrators producing a 
given irradiation field at the receiver. Baum, I.V. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Formulas are derived describing the surface form of a reflec- 
tor producing a prescribed irradiation distribution on the surface of 
the receiver. The particular cases of the one-dimensional problem 
—" axially symmetric concentrator are examined separately. 
(JSR) 


2936 (CONF-760374—, pp 957-960) Production of foam plastic 
concentrators and their characteristics. Bazarof, B.; Baum, V. (Inst. of 
Technical Physics, Ashkhabad, USSR). 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Solar concentrators were constructed of rigid polyurethane 
foam. The physical and mechanical properties were determined and 
the results tabulated. The properties and service life tests performed 
during a year indicated that pulverized rigid polyurethane foam can 
be successfully used for the & brication of solar concentrators. (JSR) 


2937 (CONF-770953—, pp 1.19-1.23) Overview of ERDA R 
and D program on concentrating collectors for solar heating, cooling, 
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and industrial applications. Sargent, S.L. (Energy Research and 
Development Administration, Washington, DC). 1977. 

From Concentrating solar collector conference; Atlanta, GA, 
USA (26 Sep 1977). 

In Solar concentrating collectors. 


2938 (CONF-7706117—, pp 136-157) Gyeat significant devel- 
opments in solar technology. Barker, N.M. 197 

From 2. energy symposium; Putburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

Recent technological developments in flat plate collectors are 
reviewed including absorber coatings, insulation, and geometry. 
Also, several solar water heating projects in Pennsylvania are briefly 
discussed. (WHK) 


2939 (CONF-7706117—, pp 159-174) Solar energy collection 
with an evacuated tubular collector. Daiga, V. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

The design of an evacuated tubular collector is described and 
the performance is presented graphically. Uses of evacuated tube 
collectors in solar demonstration projects are discussed. (WHK) 


2940 (FSEC-TN—78-2) Medium-temperature flat-plate solar 
energy collectors for use in Florida. Root, D.E. (Florida Solar 
Energy Center, Cape Canaveral (USA)). Jan 1978. 2p. TIC. 

Various types of flat plate collectors are discussed briefly. 
The properties of different glazing materials and the difficulties of 
maintaining water-tight housings are described. Corrosion and mate- 
rials compatibility are discussed. (MHR) 


2941 (LA-UR—78-1636) National program for solar collector 
research, development, and commercialization. Bankston, C.A.; Sar- 
gent, S.L. (Los Alamos Scientific Lab., NM (USA)). 1978. Contract 
W-7405-ENG-36. 10p. (CONF-780808—8). Dep. NTIS, MF AOl. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

Portions of document are illegible. 

The National Program for Research and Development in 
Solar Heating and Cooling has now been largely implemented. The 
collector research, development and commercialization program is 
the largest element of the R and D Program consisting of approxi- 
mately 100 projects in the development and commercialization of 
various types of collectors and relevant studies or research in collec- 
tor technology and materials. The objectives, scope and structure of 
the collector program are described. The projects that comprise the 
program are listed in five categories and the relationships between 
the projects in each category and the needs and goals of the 
applications paths of the R and D Program are discussed. The 
collector development projects are individually described and recent 
accomplishments are cited. 


2942 (N—78-15567) A fixed tilt solar collector employing re- 
versible vee-trough reflectors and vacuum tube receivers for solar 
heating and cooling systems. Final report. Selcuk, M.K. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). Dec 1977. Contract NAS7-100. 
149p. (NASA-CR—155426; JPL-PUB—77-78). NTIS PC A07/MF 
AOl. 


The usefulness of vee-trough concentrators in improving the 
efficiency and reducing the cost of collectors assembled from evacu- 
ated tube receivers was studied in the vee-trough/vacuum tube 
collector (VTVTC) project. The VTVTC was analyzed rigorously 
and various mathematical models were developed to calculate the 
optical performance of the vee-trough concentrator and the thermal 
performance of the evacuated tube receiver. A test bed was con- 
structed to verify the mathematical analyses and compare reflectors 
made out of glass, Alzak and aluminized FEP Teflon. Tests were run 
at temperatures ranging from 95 to 180 C. Vee-trough collector 
efficiencies of 35 to 40% were observed at an operating temperature 
of about 175 C. Test results compared well with the calculated 
values. Predicted daily useful heat collection and efficiency values 
are presented for a year’s duration of operation temperatures ranging 
from 65 to 230 C. Estimated collector costs and resulting thermal 
energy costs are presented. Analytical and experimental results are 
discussed along with a complete economic evaluation. 


2943 (N—78-16432) Test and analysis of a Northrup collector 
controller. Scott, D.R.; Kissel, R.R.; Reid, H. (National Aeronautics 
and Space Administration, Huntsville, AL (USA). George C. Mar- 
shall Space Flight Center). Jan 1978. 24p. (NASA-TM—78153). 
NTIS PC A02/MF AOl1. 

The collector controller was examined as a functioning con- 
trol system that drives the Northrup collector from east to west to 
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follow the sun then back to the east at sundown in readiness for the 
next sunrise. The major components were examined separately with 
particular emphasis placed on an analysis of the electronic drive 
circuit. Results are presented from hardware testing and analysis 
with recommended changes to improve the system. 


2944 (ORO—4927-78/1) Engineering analysis and testing of 
water-trickle solar collector. Final report, June 1975—November 
1977. Beard, J.T. (Virginia Univ., Charlottesville (USA). Dept. of 
Mechanical and Aerospace Engineering). Nov 1977. Contract EY- 
76-S-05-4927. 60p. (UVA—527121/MAE78/107). Dep. NTIS, PC 
A04/MF AOl1. 

An outdoor solar collector testing facility was built at the 
University of Virginia for the purpose of conducting thermal per- 
formance evaluations of the Thomason “SOLARIS” water-trickle 
solar collector. A near linear relationship of steady-state efficiency 
for the Thomason “SOLARIS” collector is displayed as a function 
of the difference between inlet water temperature and the ambient 
temperature, divided by the incident solar energy. The performance 
of the “SOLARIS” water-trickle collector is compared with pub- 
lished results for conventional single and double glazed flat-plate 
collectors. A theoretical model of the collector has also been used to 
examine the thermal performance of the collector. Experimental 
measurements and the model also were used to demonstrate how 
design changes, such as glazing spacing, glazing material, double 
glazing and condensate suppression influence the performance of the 
water-trickle collector. The test facility was expanded to evaluate 
the performance of an open fluid-film (silicone oil) collector. Testing 
was done at various ambient conditions and a discussion of the 
results are presented. 


2945 (SAND—78-1169C) Specular reflectance loss of solar 
mirrors due to dust accumulation. Pettit, R.B.; Freese, J.M.; Arvizu, 
D.E. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 6p. (CONF-780550—7). Dep. NTIS, PC A02/MF 
AOl. 

From Seminar on testing solar energy materials and systems; 
Washington, DC, USA (22 May 1978). 

The specular reflectance properties of silvered glass mirrors 
have been studied after the mirrors experienced five weeks of 
outdoor exposure in Albuquerque, NM. The reflected beam profile 
from angular apertures of 3 to 15 mrad was determined from 400 to 
900 nm using a bi-directional reflectometer. It was found that the 
main effect of the accumulated dust particles is to decrease the 
intensity of the specular beam while maintaining the same beam 
profile. At 500 nm, measured specular reflectance losses ranged from 
6.5 to 24%. The diffuse reflectance outside an approximate 170 mrad 
cone around the specular direction was also measured from 320 to 
2500 nm using an integrating sphere reflectometer. As expected, the 
reflectance losses determined from the two measurements were not 
in agreement. However, when properly normalized, the wavelength 
dependences of the reflectance loss determined by both measure- 
ments were identical for all areas measured. Thus it is possible to 
calculate the solar-averaged specular reflectance loss from a single 
measurement at 500 nm. For the silvered glass mirrors studied, the 
solar-averaged specular reflectance loss is equal to 0.78 +- 0.04 
times the specular reflectance loss measured at 500 nm. 


2946 (SAND—78-7023) Novel solar collector using a large 
circular fresnel lens concentrator. Final report. (McDonnell Douglas 
Astronautics Co., Huntington Beach, CA (USA)). May 1978. Con- 
tract EY-76-C-04-0789. 89p. (MDC-G—7452). Dep. NTIS, PC A05/ 
MF AOl. 

The results of a preliminary design and commercial cost 
projections study for a large circular fresnel lens solar collector are 
provided. The novel feature is the size of the proposed lens concen- 
trator, approximately three meters in diameter. Lens development is 
a separate activity, not covered by this contract. The purpose of the 
contracted effort was the determination of the value of such a 
collector from the performance and cost standpoint. 


2947 (SAND—78-7031) Combined photovoltaic/thermal system 
studies. Evans, D.L.; Facinelli, W.A.; Otterbein, R.T. (Arizona State 
Univ., Tempe (USA)). Aug 1978. Contract EY-76-C-04-0789. 183p. 
Dep. NTIS, PC A09/MF AO1. 

Modelling of concentrating combined collectors (those that 
produce both electricity from solar cells as well as thermal energy 
from the sun’s rays) is discussed. Particular attention is devoted to 
accurately modelling the IV curves of present day 2 x 2 cm silicon 
cells designed for concentration. Also discussed is modelling of 
storage batteries, regulators and inverters all of which are usually 
found in photovoltaic systems. The models devised were formalized 
in subroutines that are compatible with TRNSYS. Some preliminary 
systems studies for both constant collector inlet fluid temperature 
and floating temperature systems are reported. 


2948 (SOLAR/0008—78/24) Analysis of collector array per- 
formance from field derived measurements. (IBM Federal Systems 
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Div., Huntsville, AL (USA)). Jul 1978. Contract EG-77-C-01-4049. 
13p. Dep. NTIS, PC A02/MF AO1. 

The Hottel-Whillier-Bliss (HWB) equation hs been the stand- 
ard tool for evaluation of collector thermal performance for many 
years. A technique is presented here which applies the criteria of 
ASHRAE Standard 93-77 to the determination of the HWB equa- 
tion coefficients using measured performance of actual collector 
arrays in a field environment. Results of the analysis of an example 
collector array illustrate the technique. Finally, preliminary results 
of the analysis of a number of collector designs are presented. 


2949 Filon panels: a technical report. Whitridge, J.E. (Filon, 
Div of Vistron Corp, Hawthorne, Calif). Sunworld; 2: No. 1, 18- 
21(Feb 1978). 

Information is given on the use of Filon Fiberglass Rein- 
forced Panels (FRP) in solar collectors for collector covers. Filon 
panels are manufactured with acrylic-fortified polyester resin rein- 
forced with fiberglass, and all contain ultraviolet (UV) light absorb- 
ers to reduce color degradation. 


2950 Homemade solar energy collector. Kramer, D. (RCA Lab 
Princeton, NJ). Sunworld; 2: No. 1, 22-24(Feb 1978). 

The author reports that the hot-air type collector selected for 
use in home and described is relatively simple to construct and 
requires no expensive components. Air circulation is controlled by a 
differential thermostat with sensors. 


2951 Solar collector. Riech, B. German(FRG) Patent 
2,618,827/A/. 17 Nov 1977. 19p. (In German). 

The solar collector described here consists of tubes arranged 
at some distance from each other, which are rigidly connected by 
profiled connecting pieces. The collector is thus made into a porta- 
ble element in wave form. The connecting pieces consist of one or 
more ring segments and may be in parabolic arrangement. 


2952 Installation duct to remove the solar energy collected. 
Hess, H. German(FRG) Patent 2,617,495/A/. 3 Nov 1977. 11p. (In 
German). 

The patent describes a system for the conversion of solar 
energy into thermal energy. The system consists of an installation 
duct with a circulating heat carrier medium which is covered by a 
transparent plate on the side facing the sun; the rear of the duct is 
designed so as to generate focal points in the region of the transpar- 
ent plate. The plate is heated and transfers its thermal energy to the 
transport medium. 


2953 Solar collector for the generation of mechanical energy. 
Juettner, K. German(FRG) Patent 2,617,6045/A/. 3 Nov 1977. 1. 
(In German). 

A solar collector for the generation of mechanical energy is 
described. First, the incoming light is focussed by collecting lenses. 
The spot with the highest light concentration is inside a tube filled 
with an easily vaporizable fluid which drives a turbine or a piston 
engine. 


2954 Solar energy absorber and method of production. Doi, H.; 
Ochiai, S.; Ohmihachiman, S.; Kawai, S.; Takarazuka, H.; Miya- 
moto, K.; Sasaki, T. (to Sekisui Chemical Co. Ltd., Osaka (Japan)). 
German(FRG) Patent 2,718,288/A/. 3 Nov 1977. 21p. (In German). 

A solar energy absorber is described which consists of a 
metallic copper or copper alloy substrate with a black or dark brown 
copper oxide surface coating. The surface coating is obtained by 
treating the substrate surface with an aqueous alkaline solution 
which contains a peroxysulfuric acid or an anorganic peroxysulfate. 
The chemical process methodology is described. 


2955 Wall material for cell structures to reduce heat losses in 
solar collectors. Hussmann, E. (to Jenaer Glaswerk Schott und Gen., 
Mainz (Germany, F.R.)). German(FRG) Patent 2,545,224/B/. 20 
Oct 1977. 9p. (In German). 

The invention pertains to a wall material for cell structures to 
reduce heat losses on the front side of solar collecters. The material 
must be transparent to solar radiation and still have good heat 
insulation properties. The wall material invented consists of thin 
fibers which are transparent to solar radiation and strongly absorb 
long-wavelength infrared radiation. The fibers are arranged in paral- 
lel and in several layers, the fiber axes are perpendicular to the 
intersection line between the fiber wall plane and the absorber plane. 
The fibers themselves consist of glass or mineral substances. 


2956 Solar collector. Bittner, A. German(FRG) Patent 
2,615,584/A/. 20 Oct 1977. 13p. (In German). 

The solar collector consists of an absorber element carried in 
a support, through which the medium to be heated flows, and a 
transparent cover. The absorber element consists of two plates 
connected with each other, which enclose a duct which runs over 
the plate surface in serpentines between its inlet and outlet. The 
absorber element consists of metal or plastics. 
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2957 Solar collector. Jung, A.L. (to Buderus’sche Eisenwerke, 
Wetzlar (Germany, F.R.)). German{FRG) Patent 2,610,901/A/. 29 
Sep 1977. 6p. (In German). 

The invention pertains to a solar collector consisting of a heat 
exchanger covered at some distance with transparent material. Apart 
from a high efficiency, the collector should also be of light weight 
and inexpensive to produce. According to the invention, the trans- 
parent cover material, the heat exchanger and the spacers between 
them are embedded in a compact composite element made of plastic 
foam. This way, a tight and insulating border is obtained while 
avoiding an outer casing. The plastic foam is usually integral foam 
due to its close and tight outer skin. 


2958 Process and equipment for the manufacture of a protective 
coating on the surface of optical reflectors. Zehender, E.; Stein, H.; 
Blaich, B.; Kerner, K. (to Bosch (R.) G.m.b.H., Stuttgart (Germany, 
F.R.)). German(FRG) Patent 2,537,416/B/. 30 Jun 1977. Sp. (In 
German). 

A simple, cheap and suitable process for mass production is 
given for the manufacture of durable optical neutral protective 
coatings on the surfaces of optical reflectors, especially thin alumin- 
ium films. The water-repelling organic protective coatings are pro- 
duced by polymerisation of a monomer gas by gas-amplified dis- 
charge by glow discharge electrodes. The recipient is flooded at a 
pressure of 10~* to 10~* bar after evacuation to 10~7 bar. The glow 
wire is connected to the secondary winding of a control transformer 
and connected via limiting resistor to the negative pole of a source of 
DC voltage, whose positive pole lies on the mass to be coated 
together with substrate to be coated. Among other advantages the 
process has the advantage, compared to glow polymerisation, that 
the space which can be used for polymerisation is not limited to the 
area of the high voltage electrode. Details of the configuration of the 
process are explained using an illustration. 


2959 Arrangement of the pipe systems of a solar collector. 
Kroll, R.; Grundmann, E.; Heitland, H. (to Volkswagenwerk A.G., 
Wolfsburg (Germany, F.R.)). German(FRG) Patent 2,556,747/A/. 
30 Jun 1977. 10p. (In German). 

This is a supplement to the main patent P2550018.9, where an 
arrangement for the supply of liquids to several parallel-operated 
tube systems of a solar collector, in particular tubes made of elastic 
material, is described. The present supplement intends to design the 
arrangement described in the main patent in such manner that 
construction is simplified to the utmost. The constructional measures 
required to achieve this are described in detail. 


2960 Vacuum-tight solar collector for water heating. Arano- 
vitch, E.; Farfaletti-Casali, F.; Peter, F.; Gritzmann, P. (to Commis- 
sion of the European Communities, Luxembourg). German(FRG) 
Patent 2,655,613/A/. 8 Jun 1977. 23p. (In German). 

The described solar collector consists of a cylindrical glass 
tube which is entirely leakproof. 2 vacuum ducts take care of the 
entry and exit of the liquid to be heated. The heat transfer liquid, 
normally water, flows inside an opaque, blackened tube of stainless 
steel. The incident light is concentrated on the absorber tube 
through a clear profiled mirror surface with apparently elliptic 
diameter, which is installed along the flow course. The absorber tube 
can be equipped with a selective surface coating. Alternatively the 
absorber tube can also consist of light permeable glass. In this case a 
light absorbing medium is used as heat transfer liquid. 


2961 Arrangement for a tube system of a solar collector. Grund- 
mann, E.; Heitland, H.; Kroll, R. (to Volkswagenwerk A.G., Wolfs- 
burg (Germany, F.R.)). German(FRG) Patent 2,550,018/A/. 18 May 
1977. 12p. (In German). 

The invention concerns the arrangement for supply and re- 
moval of liquids for at least one tube system of a solar collector, in 
particular one made of elastic material. Construction details of the 
arrangement are reported. 


2962 Radiation transfer through specular passages: a simple 
approximation. Rabl, A. (Argonne National Lab., IL). Int. J. Heat 
Mass Transfer; 20: No. 4, 323-330(Apr 1977). 

A new technique is developed for approximating exchange 
factors for specular radiation passages. It is shown that for a large 
class of configurations, even with curved reflector surfaces, the 
average number of reflections <n> can be calculated by a simple 
analytic formula and without any ray tracing. The fraction of 
radiation transmitted through the passage, tau (one of the exchange 
factors), can then be approximated by tau approximately equal to 
rho/sup <n>/ if the specular reflectivity rho of the passage wall is 
high. A rigorous lower bound is derived which agrees with the exact 
result within a few percent for any epsilon = 1 - rho, provided 
epsilon<n> is not too large. Several examples are discussed, includ- 
ing cylindrical passages, V-troughs and compound parabolic concen- 
trators. The method is particularly useful for calculating transmission 
and absorption of radiation in solar concentrators. 
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2963 Study of solar thermal electric power system (effect of 

selective thin barrier on radiative heat transfer). Tanaka, T.; Hori- 
ome, T.; Tani, T.; Sawada, S.; Sakuta, K. Electr. Eng. Jpn. (Engl. 
ransl.); 97: No. 2, 57-63(1977). 

Translated from Denki Gakkai Ronbunshi, B; 97: No. 3, 143- 
150(Mar 1977). 

A theoretical analysis of the effects of the cover plate on the 
thermal performance and heat transfer characteristics of a flat plate 
collector is presented. Also, the thermal and optical characteristics 
of the absorber plate are studied, and the effect of its thermal 
capacity and convection loss on the quantity of heat transfer is 
examined. (WHK) 


2964 Solar age nudged forward. Mech. Eng.; 98: No. 6, 52(Jun 
1976). 

The compound parabolic solar energy concentrator devel- 
oped by R. Winston at the University of Chicago and Enrico Fermi 
is being licensed by University Patents to Steelcraft Corp., which 
plans to market a solar concentrator later this year for manufacturing 
applications where hot water and steam will be produced at 160 to 
600°F, and to M-7 International, which will manufacture a dielectric 
compound parabolic concentrator which can be combined with solar 
cells to convert light directly to electricity. Meanwhile, about 
$1,000,000/yr is being spent on further development, a large part of 
it at the Argonne Laboratories as well as the University of Chicago, 
with additional research and development work proceeding through 
the manufacturers licensed by University Patents Inc. 


2965 Inexpensive way of concentrating solar energy. Sandhu, 
B.S.; Chauhan, R.S. (Punjab Univ., India). Chem. Eng. World; 11: 
No. 5, 35-38(May 1976). 

An inexpensive way of concentrating solar energy is de- 
scribed, which involves the use of a water lens, i.e., water supported 
over a polyethylene sheet stretched over a rim such that the water 
assumes the shape of a plano-convex spherical or cylindrical lens. 
The efficiency of solar energy collection depends on the quality of 
the plastic sheet and the average water depth over it: reasonable 
collection efficiency can be obtained with less than 10 cm avg water 
depth. In experiments with a spherical water lens of 2 ft dia, a 
cahestion efficiency of about 40 to 50% at boiling point of water 
was attained. With a cylindrical configuration (1.5 ft wide), a stagna- 
tion temperature of about 600°F is attainable. With such high 
Stagnation temperatures, steam can very easily and efficiently be 
generated with either configuration. The possibilities of solar energy 
collection with spherical and cylindrical water lenses on small and 
large scales are discussed. 


HEAT STORAGE 
REFER ALSO TO CITATION(S) 3557, 3558 


2966 (CONF-760374—, pp 595-612) Problems with thermal 
storage. Etievant, C. (Programme Interdisciplinaire de Recherche 
sur le Developpement de l’Energie Solaire, Paris); Peube, J.L.; 
Vialaron; Allard; Bonnin; Pharabod. 1976. (In French). 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

Because of the cyclic and fluctuating character of solar 
energy, the conception and the design of thermodynamic solar 
power plants raises problems of thermal energy storage. Depending 
on the energy demand, various kinds of storage may be needed: (1) 
storage during 1 or 2 hours for the passage of clouds; (2) storage 
during 15 to 24 hours for averaging the production during a day; (3) 
storage for matching the production during the daily pics of the 
load; or (4) storage over a season time scale. The economical aspects 
of these various kinds of storage are discussed, and some possible 
technical solutions are pointed out. The optimization of the total 
thermo-optical efficiency of the plant imposes domains of the tem- 
= of the receiver. Therefore some choices of materials for 

eat storage can be selected. The performance of these materials is 
discussed. 


2967 (CONF-770955—, pp 247-252) Heat transfer aspects of 
solar energy systems: development of design procedures for thermal 
a in molten salts. Shamsundar, N. (Univ. of Houston, TX). 
1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

his is an analytical study of the heat transfer characteristics 

of thermal storage in molten salts. Computational techniques and 
analytical models will be developed which can be used for studying 
novel heat exchanger designs for thermal storage, and design and 
performance data will be obtained for the same. Studies are under- 
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taken to ascertain the influences of the supercooling and volume 
change associated with solidification, the effect of operating with 
non-eutectic or impure mixtures, and the effect of fouling with age. 
The work encompasses solar as well as non-solar thermal storage at 
high, medium and low temperatures. 


2968 (CONF-770955—, pp 253-258) Underground storage of 
solar energy. Collins, R.E. (Univ. of Houston, TX). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977) 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The basic objective of this project is to establish the feasibility 
of high temperature, high pressure thermal storage of energy from a 
central focus solar collector in deep saline aquifers or solution 
caverns created in salt domes. The study considers injection of 
super-heated water at temperatures on the order of 650°F and 
pressures on the order of 3000 psi into deep (several thousand feet) 
permeable aquifers and steam production on the recovery cycle. 
Also, high temperature oil storage in caverns dissolved in salt domes 
is considered. There are four general topics which must be examined 
in order to arrive at a realistic evaluation of a well design for 
underground thermal storage of solar energy, or heat from other 
sources, namely: thermal losses and degradation of stored heat; 
pumping requirements; geophysical constraints; and thermal, me- 
chanical and chemical constraints on equipment design. Progress is 
reported. 


2969 (CONF-770955—, pp 266-271) Research on energy stor- 
age for solar thermal conversion. Carlson, J.A.; Clayton, J.L. (Xerox 
Electro-Optical Systems, Pasadena, CA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The purpose of this program is to provide identification, 
definition, and conceptual design of improved storage systems and 
component subsystems for solar thermal electric power systems. 
Thermal storage modes to be considered include both sensible and 
latent heat. Energy delivery from storage to an electric power 
system is to be evaluated in two temperature regimes, 400° to 600°F 
(feed water heating and boiling) and 900° to 1100°F (superheating). 
Subsystem specifications are to be generated for three hypothetical 
use cases: (1) 10 mW/sub e/ peak power, central station bus bar; (2) 
100 mW/sub e/ peak power, central station bus bar; and (3) 200 kW/ 
sub e//2000 kW/sub th/, total energy system. The status of the 
program is outlined. 


2970 (CONF-770955—, pp 289-295) Chemical heat pump (hy- 
drated salt heat pump). Greiner, L. 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

A preliminary investigation of the chemical heat pump, based 
on vapor hydration of salts, as means of day and night heating and 
cooling of residences with solar energy is described. Its purpose is to 
integrate design and analytical studies and experimental studies to 
provide the background technology needed for design and fabrica- 
tion of a pre-prototype. The design and analytical task includes 
theoretical and engineering analyses to refine an initial design sketch 
of the chemical heat pump towards a viable prototype, including 
external apparatus, interface requirements, control systems, estimat- 
ed operating capabilities, and preliminary economic assessment. The 
experimental task is largely performed in laboratory models, and 
determines rates of water desorption from the salt as function of 
various physical parameters, rates of water condensation in selected 
configurations, cycling effects, and examination of inexpensive mate- 
rials of construction with respect to mechanical life and chemical 
attack. Preliminary attention is given to MgCl. . xH2O as salt 
absorbant. Analytical and design studies have resulted in a simplified 
collector-absorber design that appears capable of collecting the 
desired solar energy input at the required temperatures for operating 
the chemical heat pump. The experimental studies have established 
requirements for achieving the necessary conditions for absorption 
and desorption of water vapor. They show a strong dependance on 
the mechanical features of the system. These requirements are met 
by the collector-absorber design. Chemical corrosion problems have 
hampered the studies, but successful solutions appear at hand. Cy- 
cling studies appear initially promising. 


2971 (CONF-770955—, pp 296-300) Methanol-based single- 
substrate heat pump for solar thermal storage. Offenhartz, P. O'D. 
(EIC Corp., Newton, MA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 
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The objective of this program is to find combinations of 
inorganic salt substrates and carrier gases (CH3OH) that are thermo- 
dynamically and kinetically suitable for use in the operation of a 
chemically driven heat pump for storage of solar thermal energy. As 
such combinations are found, the experimental thermodynamic, ki- 
netic, and heat transfer data will be used as the basis for engineering 
design and economic analysis of various storage configurations. 
Methanol-based thermally activated heat-pump systems offer the 
promise of long-term energy storage at high energy density. The 
projected coefficient of performance of the heat pump is ca. 1.6, 
which implies a substantial savings in collector area and cost com- 
pared to conventional systems. Inherent safety is provided by sub- 
atmospheric operating pressures. Over twenty inorganic salts have 
been investigated for their reaction with CHs;sOH. Approximate 
pressure-temperature-composition profiles of these compounds have 
been measured at a constant CH;OH pressure of 0.1 atm. Three 
compounds have been found that pass the initial screening tests: 
MgCl . 2CH3;OH, FeBr2 . 2CH3OH, and CoBr2 . 2CH3OH. Other 
salts have been found that could be suitable in warmer climates, in 
air conditioning, or in conjunction with low-temperature under- 
ground storage (i.e., minimum pumping temperature ca. 0°C). More 
detailed thermodynamic, kinetic, and heat transfer studies will begin 
shortly. 


2972 (CONF-770955—, pp 319-324) Chemical storage of ther- 
mal energy. Foss, A.S.; Lynn, S. (Univ. of California, Berkeley). 
1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

Processes that employ a heat-absorbing, heat-releasing revers- 
ible chemical reaction are being investigated for the storage of heat 
from high temperature nuclear power reactors and solar central 
receivers. Two chemical reactions of potential promise now under 
study are: 2 SOs reversible 2 SO2 + Oz, and CH, = H2O reversible 
CO + 3 He. Heat absorption at about 800°C is necessary to drive 
both reactions to the right; heat liberation occurs for both by 
reaction to the left at 400° to 600°C, a temperature range suitable as 
a heat source for modern steam cycle power generation. The major 
objective of this work is to synthesize and evaluate technically 
feasible flowsheets for heat-storage processes employing these two 
reactions. The synthesis effort seeks process configurations that 
promise high energy efficiency. The evaluations to be carried out 
involve complete material and heat balances, equipment sizing and 
cost estimation, comparisons between the two chemical systems and 
comparisons between chemical storage and sensible or latent heat 
storage. The project status is described. 


2973 (CONF-770955—, pp 78-90) Long duration earth storage 
of solar energy. Yuan, S.W.; Bloom, A.M. (George Washington 
Univ., Washington, DC). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The purpose of the study was to evaluate long term earth 
storage of solar energy for space and hot water heating. Three 
systems were studied and compared on the basis of an annual cycle. 
(1) A system which consists of earth ground with a black plastic 
cover as the solar collector and buried water piping loops below the 
ground for both transmission and storage of heat in the system and 
extraction of heat from the ground storage. (2) A system which 
consists of solar collectors, water piping loops from the collectors to 
the ground storage for both transmission and storage of heat in the 
system, and extraction of heat from the ground storage. (3) A system 
which consists of solar collectors, heat pipes for transmission, and 
water pipes for storage and extraction of heat in the system. Results 
are presented. 


2974 (CONF-770955—, pp 105-109) Form-stable crystalline 
polymer pellets for thermal energy storage. Salyer, I.0.; Ball, G.L. 
III; Botham, R.A.; Jenkins, G.H. (Monsanto Research Corp., 
Dayton, OH). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The objective of this project was to develop and demonstrate 
the feasibility of using form-stable, crystalline polyethylene for a 
thermal energy storage (TES) bed material that is useful in the 120 
to 140°C temperature range suitable for solar absorption air condi- 
tioning applications. The objective was achieved by controlled 
crosslinking of a high density polyethylene (HDPE) in pellet form. 
This TES material was shown to have a heat of fusion of 46 cal/g 
(approximately 98 percent of the HDPE’s heat of fusion prior to 
crosslinking). These TES pellets retained nearly 100 percent of their 
initial heat of fusion through 700 melt/freeze cycles in ethylene 





328 ENERGY RESEARCH ABSTRACTS 


glycol, and had excellent form stability characteristics with little or 
no interparticle adhesion. Tests of this TES pellet material, ranging 
from analytical differential scanning calorimetry (DSC) to a 60- 
gallon prototype TES demonstration unit, consistently verified these 
results. The feasibility study was completed in May 1977, and a final 
report issued. A more detailed cost benefit analysis was initiated in 
September 1977. 


2975 (CONF-780808—22) Advanced technology thermal energy 
storage and heat exchange systems for solar applications: a survey of 
current research. Michaels, A.I. (Argonne National Lab., IL (USA)). 
1978. Contract W-7405-ENG-38. 7p. Dep. NTIS, PC A02/MF AO1. 

From Meeting of the American Section of the International 
Solar Energy Society; Denver, CO, USA (28 Aug 1978). 

A survey is presented of the advanced research and develop- 
ment projects underway in the U.S. in all of the known media and 
methods for storing and transferring thermal energy in solar applica- 
tions. The technologies reviewed include innovative heat exchange 
and heat transport methods, advanced sensible heat storage in water, 
rocks, earth and combinations of these for both short term and 
annual storage, phase change materials, and reversible chemical 
reactions. This survéy is presented in a structure of categories and 
subcategories of thermal energy storage and heat transfer technol- 
ogy. Within a given subcategory the project descriptions are listed 
under the name of the organizations conducting the work, arranged 
in alphabetical order. 


2976 (SAND—-78-8221) Thermal energy storage for advanced 
solar central receiver power systems. Radosevich, L.G. (Sandia Labs., 
Albuquerque, NM (USA)). Aug 1978. Contract EY-76-C-04-0789. 
35p. Dep. NTIS, PC A03/MF AO1. 

Thermal energy storage is used in the advanced solar central 
receiver power systems currently being studied under Department of 
Energy sponsorship. This report describes: (1) the storage operating 
requirements imposed by interface constraints between energy stor- 
age and the receiver and electrical power generation systems, (2) 
several storage concept candidates which may meet these require- 
ments, (3) potential cost differences between each of the storage 
concepts, and (4) the technical uncertainties associated with each 
storage concept. The storage concept candidates include (1) all 
sodium sensible heat with hot and cold storage tanks; (2) sodium/ 
cast iron sensible heat using thermocline principle; (3) air/rock 
sensible heat using thermocline principle; (4) air/MgO sensible heat 
using thermocline principle; (5) air/cast iron sensible heat using 
thermocline principle; (6) molten salt sensible heat using thermocline 
principle; (7) molten salt sensible heat with hot and cold storage 
tanks; and (8) molten salt/rock sensible heat using thermocline 
principle. 


2977 (UCRL—80820) Paraffin wax heat-storage for solar- 
heated homes. Galloway, T.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 15 May 1978. Contract W-7405-ENG- 
48. 9p. (CONF-780801—21). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

Use of paraffin wax is explored as a phase-change heat- 
storage medium for domestic solar-energy space-heating systems. 
First a chemical engineering design model was developed to size the 
storage tank, select the best geometry, and predict dynamic perform- 
ance. Pilot scale tests were made for several geometries; a tank of 
hot wax tubing coils extract the heat via water flow, a tank of hot 
water with gallon cans encapsulating the wax, and a tank of hot 
water with large disks instead of cans. The model adequately pre- 
dicted dynamic performance. Then the results were scaled up to full- 
size domestic systems. The systems were economically competitive 
with electric resistance heating and more attractive than large water- 
tank storage with no phase-change material. 


2978 Solar heat storage element for buildings. Marcus, J. 
German(FRG) Patent 2,360,305/C/. 3 Nov 1977. Ip. (In German). 

A storage element for storing thermal energy gained by solar 
energy conversion is described. The storage walls consist of glass, 
the storage material is crystallized soda. By moulding the storage 
elements appropriately, the storage elements can be integrated in the 
walls of a house. As the storage element lets through some of the 
daylight, the window openings in a wall constructed of storage 
elements can be much smaller. There being no need anymore for 
surface plastering and the conventional heating plant, the overall 
costs of this kind of a building will be hardly higher than in 
conventional mode of construction. 


2979 Storing sunlight underground: the Solaterre System. Davi- 
son, R.R.; Harris, W.B.; Martin, J.H. Chem. Technol.; 5: 736-741(Dec 
1975). 

The Solaterre System developed by Texas A and M Universi- 
ty and Merichem Co. is basically a district heating and cooling 
system in which hot water produced by solar heaters in summer and 
cold water cooled in ponds in winter are stored in aquifers for year- 
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round use to heat and cool a nearby residential district. The system 
has a capital cost of only about $2700/resident and an annual 
operating cost of only $350/resident ($3.50/million Btu of heating 
capacity and $4.00/million Btu of cooling). The main uncertainty lies 
in well cost and performance. A model of the flow of heat and water 
in aquifers based on actual data must be made. Because of this 
uncertainty, a sizable safety factor was included in the well losses, 
which produced a considerable increase in heater cost. 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


USA 


2980 (HCP/T4014—01/2) Site specific analysis of geothermal 
development-data files of prospective sites. Volume II. Trehan, R.; 
Cohen, A.; Gupta, J.; Jacobsen, W.; Leigh, J.; True, S. (Department 
of Energy, Washington, DC (USA). Div. of Geothermal Energy). 
Aug 1978. Contract EG-77-C-01-4014. 488p. Dep. NTIS, PC A21/ 
MF AOl. 

Development scenarios for 37 hydrothermal and geopres- 
sured prospects in the United States were analyzed to assist DOE's 
Division of Geothermal Energy in mission-oriented planning of 
geothermal resource development. This second volume of the three- 
volume series contains the detailed site-specific analyses in terms of 
technological, economic, and other requirements for meeting the 
postulated schedules. This presentation should be used in conjunc- 
tion with Volume III, which contains detailed descriptive data files 
for each of the 37 prospects. These data files were used for the 
analyses contained in Volume II and should be useful for other 
geothermal resource studies. (JGB) 


2981 Assessment of increased thermal activity at Mount Baker, 
Washington, March 1975—March 1976. Frank, D.; Meier, M.F.; 
Swanson, D.A. U.S., Geol. Surv., Prof. Pap.; No. 1022A, Al- 
A49(1977). 

In March 1975 Mount Baker showed a large increase in 
thermal emission, which has persisted for more than | year. Fumar- 
ole ejecta accompanied the thermal activity from March to Septem- 
ber, but the ejecta had no constituents that suggest a magmatic 
source. Estimates of that part of the total heat flux that would 
account for the observed snow and ice loss show that the heat-flow 
increase was roughly one order of magnitude, from about 2 
megawatts at 10 watts per square meter, averaged over Sherman 
Crater before 1975, to about 30 megawatts at 180 watts per square 
meter, during 1975. Almost half of the glacier that occupied the 
basin of Sherman Crater was melted in 1975. In 1975 an interdisci- 
plinary program of seismic, tilt, gravity, gas, hydrologic, petrologic, 
thermal infrared, and photographic studies by Federal and university 
scientists was initiated to evaluate the impact of the current thermal 
activity and to monitor changes that might indicate an impending 
eruption. By March 1976 only one small earthquake had been 
identified beneath Mount Baker. Tilt and gravity changes have been 
observed but cannot be attributed solely to volcanic causes. The data 
available thus far provide no evidence of an impending eruption, but 
they cannot be fully interpreted without many additional geophysi- 
cal and geochemical measurements, as it is not yet possible to clearly 
distinguish volcanic effects from nonvolcanic background effects. 
Inasmuch as current activity continues unchanged—without steam 
explosions, eruptions, or frequent or large earthquakes—the prob- 
ability of a suitable trigger for large avalanches and mudflows should 
decrease and should approach that of a more average year. Such an 
average year would have a hazard probability at least as great as that 
which existed before 1975, although that level of hazard was not 
recognized at the time by the public or by administrative agencies. 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 


2982 (ORO—4891-3) Geothermal resources, Wilcox Group, 
Texas Gulf Coast. Bebout, D.G.; Gavenda, V.J.; Gregory, A.R. 
(Texas Univ., Austin (USA). Bureau of Economic Geology). Jan 
1978. Contract EY-76-S-05-4891. 84p. Dep. NTIS, PC A05/MF 
AOl. 

Results are presented of a regional study to identify areas 
where the Wilcox Group contains significant thicknesses of sand- 
stone with subsurface temperatures higher than 300°F. Eight of 
these geothermal fairways were identified. Control for this study 
was based on wells chosen so as to provide stratigraphic dip sections 
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spaced 15 to 20 miles apart along the entire Texas Gulf Coast. 
Electrical well logs from the eight fairways are shown. (MHR) 


2983 (ORO—4891-4) Geopressured geothermal fairway evalua- 
tion and test-well site location, Frio Formation, Texas Gulf Coast. 
Bebout, D.G.; Loucks, R.G.; Gregory, A.R. (Texas Univ., Austin 
(USA). Bureau of Economic Geology). Jan 1978. Contract EY-76-S- 
05-4891. 126p. Dep. NTIS, PC A07/MF AOl. 

Tertiary strata of the Texas Gulf Coast comprise a number of 
terrigenous depositional wedges, some of which thicken abruptly at 
their downdip ends as a result of contemporaneous movement of 
growth faults and underlying salt. The Frio Formation, one of these 
wedges, has been studied regionally by means of a grid of correlation 
cross sections aided by micropaleontological control. By means of 
these sections, the Frio was subdivided into six map units; maps of 
sandstone distribution within these units delineate principal elongate 
sandstone trends parallel to the Gulf Coast composed of deltaic, 
barrier-bar, and strandplain sandstones. These broad regional studies, 
followed by detailed local investigations, were pursued in order to 
delineate prospective areas for production of geopressured geother- 
mal energy. A prospective area must meet the following minimum 
requirements; reservoir volume of 3 cubic miles, minimum perme- 
ability of 20 millidarcys (md), and fluid temperatures of 300°F. 
Several geothermal fairways were identified as a result of this Frio 
study. In summary, detailed geological, geophysical, and engineering 
studies conducted on the Frio Formation have delineated a geother- 
mal test well site in the Austin Bayou Prospect which extends over 
an area of 60 square miles. A total of 800 to 900 feet of sandstone 
will occur between the depths of 13,500 and 16,500 feet. At least 
30% of the sand will have core permeabilities of 20 to 60 millidarcys. 
Temperature at the top of the sandstone section will be 300°F. 
Water, produced at a rate of 20,000 to 40,000 barrels per day, will 
probably have to be disposed of by injection into shallower sand- 
stone reservoirs. More than 10 billion barrels of water are in place in 
these sandstone reservoirs of the Austin Bayou Prospect; there 
should be approximately 400 billion cubic feed of methane in solu- 
tion in this water. 


NON-USA 


2984 (NP—23246) Report on the precision investigation for the 
geothermal development of the Hakkoda area, 1975. (Geological 
Survey of Japan, Kawasaki, Kanagawa). Mar 1976. 177p. (In Japa- 
nese). TIC. 

The Hakkoda area was investigated; electrical survey tech- 
niques, structural drillings, and environmental studies, including 
surveys of vegetation and river chemistry, were included. The 
studies covered the period of September 1975 to February 1976. The 
thermally-balanced well-bottom temperatures in two of the bore- 
holes were 65.5 and 88.2°C. Although these do not appear to be high 
values they are 3 to 5 times those generally encountered. The heat 
flow in this area is also 2 to 3 times above average. Electrical 
surveys showed that a low-resistivity zone (less than 10 ohm-m) is 
distributed over a wide area near Tashirodaira and Shimonoyu. The 
data obtained demonstrate most promising prospects for geothermal 
development in the area. Approximately 98 maps, tables, logs, and 
borehole sections are provided. 


2985 (NP—23247) Report on precision investigation of northern 
Hachimantai geothermal field in 1975. (Geological Survey of Japan, 
Kawasaki, Kanagawa). Mar 1975. 273p. (In Japanese). TIC. 

The northern sector of Hachimantai geothermal field has 
great resource potential. It was subjected to three major structural 
drillings, which were extensively logged. Electrical logs, tempera- 
ture logs, water pressurization tests, etc. were performed. Electrical 
surveys were taken over 15 km, at 250 m intervals, and to 2000 m 
depth. The low resistivity zones encountered were consistent with 
the distribution of geothermal indicators at the surface. The investi- 
gation confirmed the existence of a promising (less than 10 ohm-m) 
zone extending along the east-west Sumikawa-Onuma-Naganuma 
line. The low resistivity layer, noticeable in the electrical survey 
consists of a hot-water reservoir and a hydrothermally altered zone 
at comparatively shallow depth. The hydrothermal reservoir located 
at great depth has a slightly higher resistivity. Over 150 maps, tables, 
logs, and stratigraphic sections are provided. 


2986 (NP—23248) Report of precision surveys of the Shikotan- 
Doya areas, 1975. (Geological Survey of Japan, Kawasaki, Kan- 
agawa). Mar 1976. 135p. (In Japanese). TIC. 

Structural drillings and electrical surveys were carried out in 
the areas northwast of Kita-Yuzawa and east of Shoen, in the 
Shikotan-Doya geothermal field. Although the highest well-bottom 
temperature obtained during this survey was 57.3°C, the general 
geological conditions indicate good potential for geothermal devel- 
opment. Work performed by the Geological Survey of Hokkaido has 
shown that the Choryu-gawa Formation in particular will probably 
produce high temperature fluids in the near future. Drillings in the 
Choryu-gawa Formation have yielded well-bottom temperatures of 
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93°C. A borehole in the eastern Shoen area had a bottom tempera- 
ture of 112°C, and the highly fractured condition of the strata is 
promising. Electrical prospecting revealed the presence of a low 
resistivity layer in the southern half of the area investigated. Ap- 
proximately 45 maps and tables are provided, showing the results of 
various logs and litho-stratigraphic columns. 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 2984, 2985, 2986, 2988 


2987 Use of temperature surveys at a depth of 1 meter in 
geothermal exploration in Nevada. Olmsted, F.H. U.S., Geol. Surv., 
Prof. Pap.; No. 1044-B, 1-25(1977). 

Temperature surveys at a depth of 1 m in the Soda Lakes and 
Upsal Hogback areas of the western Carson Desert, Nevada, had 
varying degrees of success in delineating temperature and heatflow 
anomalies at greater depths. Optimum results were obtained in a 
detailed survey of a small area near a fumarole and an abandoned 
steam well in the Soda Lakes area. At this location steam occurs 
above the water table and the unconfined water is at the boiling 
temperature at depths of only a few meters; also temperatures and 
heat flows are far above background values. Somewhat more equiv- 
ocal results were obtained in surveys of a larger surrounding area in 
which the temperature range at 1 m was smaller than immediately 
adjacent to the fumarole and steam well, and in which perturbing 
effects of geologic, topographic, hydrologic, and other factors not 
related directly to geothermal heat flow are locally significant. 
Poorest results were obtained in surveys of the Upsal Hogback area, 
where temperature of the thermal water leaking into shallow 
aquifers is much less than that in the Soda Lakes area, the range in 
temperature at a depth of 1 m is correspondingly smaller, and the 
variability of the geology, topography, depth to the water table, and 
other perturbing factors is greater than that in the Soda Lakes area. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 2992 


2988 (LBL—7058) Fundamental geosciences program. Annual 
report, 1977. Witherspoon, P.A.; Apps, J.A. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). 1977. Contract W-7405- 
ENG-48. 39p. Dep. NTIS, PC A03/MF AO1. 

The geoscience program relating to geothermal energy con- 
sists of four projects. In the project on reservoir dynamics, sophisti- 
cated codes have been written to simulate the dynamics of heat flow 
in geothermal reservoir systems. These codes have also been applied 
to the investigations of natural aquifers as a storage system for 
thermal energy. In the second project, core samples are studied to 
determine the high temperature and high pressure behavior of 
aquifers in the presence of saturating fluids. The third project covers 
the systematic evaluation of the thermodynamic properties of elec- 
trolytes in order to interpret the behavior of geothermal fluids. The 
fourth project involves hydrothermal solubility measurements of 
various minerals to elucidate the chemistry and mass transfer in 
geothermal systems. The second major program includes four pro- 
jects which involve precise measurements and analysis of physical 
and chemical properties of geologic materials. These include mea- 
surements of the thermodynamic properties (viscosity, density and 
heat capacity) of silicate materials to help understand magma genesis 
and evolution, high-precision neutron activation analysis of rare and 
trace elements in magmatic materials, and the precise measurement 
of seismic wave velocities near geological faults, in order to deter- 
mine the buildup of stress in the earth's crust. Third, the develop- 
ment program in fundamental geosciences includes six innovative 
projects. These projects include research in the in situ leaching of 
uranium ore, properties of magmas, removal of pyrite from coal, 
properties of soils and soft rocks, stress flow behavior of fractured 
rock systems, and high-precision mass spectrometry. 


2989 (UCRL—52495) Brine-steam properties computer pro- 
gram for geothermal energy calculations. Miller, A.B. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 27 Jun 1978. 
Contract W-7405-ENG-48. 50p. Dep. NTIS, PC A03/MF AOl. 

A computer program called BPROP7 was written to enable 
the user to obtain conveniently the thermodynamic properties of 
brine and water vapor in combination, given at least three of nine 
parameters. The parameters included in this program are two types 
of salt content, temperature, pressure, enthalpy, entropy, density or 
specific volume, quality, and amount of superheat. 
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2990 Measuring total antimony in 


atomic absorption spectrometry 
Surv.; 5: No. 6, 807-809(1977). 

A flame atomic absorption procedure utilizing an electrode- 
less discharge lamp is described for determining total solute antimo- 
ny in silica-rich geothermal waters. Following NaNO: oxidation of 
Sb**, SbCl; is extracted from 6 N HC! solution by using MIBK 
(methyl isobutyl ketone); silica in the organic layer is removed by 
centrifugation. The analytical detection limit for antimony is about 6 
micrograms per liter in the original sample; the coefficient of vari- 
ation is 4 percent at the 250 ug/L Sb level. Comparable total 
antimony levels were found in sample splits which had been either 
filtered and acidified (to pH less than 1.5) with HNOs or left 
untreated at the time of sample collection. 


waters by flame 


geothermal 
. Stauffer, R.E. J. Res. U.S. Geol. 


EXPLORATORY DRILLING AND WELL LOGGING 
REFER ALSO TO CITATION(S) 2982, 2983, 2985, 2986, 3004, 4260 


2991 (LA—7409-C) High-temperature electronics workshop: 
progress in the development of microelectronics for the 500°C environ- 
ment. McCormick, J.B. (ed.). (Los Alamos Scientific Lab., NM 
(USA)). Jul 1978. Contract W-7405-ENG-36. 7p. (CONF-780151— 
(Summ.)). Dep. NTIS, PC A02/MF AO1. 

From High-temperature electronics workshop; Los Alamos, 
NM, USA (4 Jan 1978). 

This workshop proceedings describes the status of the Los 
Alamos Scientific Laboratory (LASL) and University of Arizona 
programs in the development of high-temperature microelectronic 
devices for geothermal well-logging applications. 


2992 (LBL—7059) Static downhole characteristics of well 
CGEH-1 at Coso Hot Springs, China Lake, California. Goranson, C.; 
Schroeder, R. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Jun 1978. Contract W-7405-ENG-48. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

A series of measurements was made in the exploratory well 
CGEH-1! at Coso Hot Springs. The temperature measurements pro- 
vide estimates for the thermal equilibration of the well and indicate 
that the fractures intersecting the well have different temperatures. 
The hottest fractures are in the upper-cased portion of the well. 
Downhole chemical sampling suggests that the borehole still con- 
tains remnants of drilling materials. The well has never been exten- 
sively flowed at this time. 


2993 (SAND—78-0423C) Evaluation of seals for a geothermal 
logging tool. Arnold, C. Jr.; Coquat, J.A.; Baker, L.E. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. 
(CONF-780708—24). Dep. NTIS, PC A10/MF AO1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

The seal efficiency and environmental resistance of various 
elastomeric o-rings and a metallic joint that were immersed in 
geothermal brine or water at elevated temperatures and pressures 
were determined. A leakproof seal was maintained with a stainless 
steel Conoseal-joint for 100 hours in water and 24 hours in geother- 
mal brine at 275°C and 34.5 MPa (5000 psi). Only very small 
quantities of moisture penetrated o-ring seals made from Kalrez, a 
perfluoroelastomer, ethylene/propylene rubber and a Parylene C 
coated Viton o-ring. All other rubber seals failed catastrophically. 


ECONOMIC AND FINANCIAL ASPECTS 


REFER ALSO TO CITATION(S) 2980 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 2255 


2994 (UCRL—81420) Preliminary environmental assessments 
of known geothermal resource areas in the United States. Phelps, P.L.; 
Ermak, D.L.; Anspaugh, L.R.; Jackson, C.D.; Miller, L.A. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 1978. 
Contract W-7405-ENG-48. 10p. (CONF-780708—23). Dep. NTIS, 

PC A02/MF AOI. 
From Geothermal Resources Council meeting; Hilo, HI, 

USA (25 Jul 1978). 
The basic purpose of the Geothermal Overview Project is to 
identify, summarize, and assess the environmental issues of the top 
riority KGRAs from among the approximately 40 KGRAs current- 
y identified by the Division of Geothermal Energy, DOE, as having 
high possibilities for commercial development. The Geothermal 
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Overview Project addresses issues pertaining to air quality, ecosys- 
tems quality, noise effects, geological effects, water quality, socio- 
economic effects, and health effects. For each KGRA the following 
functions are accomplished: identification of key issues; inventory of 
all available data; analysis and assessment of available data; and, 
identification of what additional information is required for adequate 
assessments. Studies at the Geysers-Calistoga KGRA in Northern 
California are used as an example. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 3008 


POWER PLANT SYSTEMS AND COMPONENTS 


2995 (COO—4051-21) Sourcebook on the production of elec- 
tricity from geothermal energy. Draft: Chapter 4, Section 4.4. Status of 
the development of the total flow system for electric power production 
from geothermal energy. Austin, A.L.; Ryley, D.J. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; Brown Univ., Provi- 
dence, RI (USA)). Apr 1978. Contract EY-76-S-02-4051. 61p. Dep. 
NTIS, PC A04/MF AOl1. 

Discussion is presented under the following section headings: 
introduction; characteristics of wellhead fluid; energy conversion 
concepts (including subsections, the flashed steam system, the total 
flow concept, and comparison of total flow expanders); brine chem- 
istry effects; a possible total flow system design; and references, 
bibliography, glossary, and figures. (JGB) 


2996 (ORNL/TM—5848) Condensation of refrigerants on ver- 
tical fluted tubes. Combs, S.K.; Mailen, G.S.; Murphy, R.W. (Oak 
Ridge National Lab., TN (USA)). Aug 1978. Contract W-7405- 
ENG-26. 203p. Dep. NTIS, PC Ai0/MF AOl1. 

Portions of document are illegible. 

Experiments were run to determine heat transfer performance 
of single vertical fluted tubes with selected fluids condensing on the 
outside. Working fluids included six fluorocarbons (Refrigerants 11, 
21, 22, 113, 114, and 115) and a hydrocarbon (Refrigerant 600a or 
isobutane). The nine test tubes were of 2.54-cm (l-in.) nominal 
outside diameter and 1.2 m (4 ft) in length with from 0 (smooth) to 
60 axial flutes. Condensing heat transfer coefficients ranged from 620 
to 7900 W/m?. K (110 to 1400 Btu/hr . ft? . °F) over the heat flux 
range of 2000 to 43,000 W/m? (920 to 13,600 Btu/hr . ft?). All 
parameters are based on total condensing surface area. The data 
show that, for a given heat flux, a fluted tube can increase condens- 
ing coefficients up to 6.0 times smooth tube values. Further heat 
transfer enhancement was achieved by the use of drainage skirts on 
fluted tubes; these skirts effectively divided the 1.2-m (4-ft) tubes into 
two, four, and eight equal condensing lengths. 


2997 (ORO—4944-7) Resource utilization efficiency improve- 
ment of geothermal binary cycles, Phase II. Final report, June 15, 
1976—December 31, 1977. Starling, K.E.; West, H.; Iqbal, K.Z.; Hsu, 
C.C.; Malik, Z.1L; Fish, L.W.; Lee, C.O. (Oklahoma Univ., Norman 
(USA). School of Chemical Engineering and Materials Science). 
1977. Contract EY-76-S-05-4944. 118p. Dep. NTIS, PC A06/MF 
AOl. 

During Phase II of this research program, the following 
elements of research have been performed: (1) improvement in the 
conventional geothermal binary cycle simulation computer program, 
(2) development of a direct contact brine heat exchanger algorithm 
for the cycle simulation program, (3) development of a preheater 
algorithm for the cycle simulation program, (4) modification of the 
basic simulation program to incorporate the staged flash binary 
cycle, (5) development of a parameter optimization algorithm to aid 
cycle evaluation studies, (6) sensitivity analysis of cost factors, (7) 
comparison of pure hydrocarbon and binary mixture cycles. 


2998 (UCID—17902) Performance tests of the radial outflow 
reaction turbine for geothermal applications. House, P.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 21 Aug 1978. 
Contract W-7405-ENG-48. llp. Dep. NTIS, PC A02/MF AO1. 

A unique pure reaction turbine, for geothermal applications, 
has been developed. This radial outflow reaction turbine (RORT) is 
designed specifically to produce power from the expansion of satu- 
rated or compressed liquid at temperatures of less than 180°C. In the 
tests reported here the highest efficiency measured was 32.7%, 
clearly below the peak efficiency for this small machine. Extrapola- 
tions to larger machines indicate that an efficiency near 50% is a 
credible goal, an attractive performance as either a Total Flow 
expander for liquid or in conjunction with conventional flashed 
steam systems. A rough cost estimate indicates that a 7.55 MW 
RORT would cost somewhere between 0.5 M$ and 1.5 M$, and 
could add about 15% increase in the power output of a conventional 
50 MW plant. This means that for less than a 3% increase in capital 
cost the bus bar energy cost can be reduced by about 10%. Another 
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important result is that the RORT is uniquely suited for conversion 
of the thermal and pressure energy components in the geopressured 
resources. The development and proof of feasibility of efficient 
liquid expanders broadens the opportunities for economic power 
production from lower temperature geothermal resources, and possi- 
bly utilization of waste heat in industrial processes. 


2999 (UCRL—79656(Rev.1)) Atomization mechanisms in 
single-component, two-phase, nozzle flows. Crowe, C.T.; Comfort, 
W.J. III. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 20 Apr 1978. Contract W-7405-ENG-48. 7p. (CONF- 
780820—4). Dep. NTIS, PC A02/MF AOl. 

From 1. conference on liquid atomization and spray systems; 
Tokyo, Japan (28 Aug 1978). 

A new model is presented for droplet breakup in single- 
component, two-phase mixture flows. It is shown that breakup 
occurs as a result of internal boiling. This boiling model, unlike the 
Weber-number breakup model, depends only upon fundamental cal- 
culable variables and known fluid properties and requires no empiri- 
cal parameters. The boiling-atomization model lends itself well to 
both approximate and numerical-solution techniques for two-phase 
flow in nozzles. Results of typical calculations are shown. Droplet 
sizes are calculated as a function of nozzle-inlet conditions (tempera- 
ture and quality) and the role of surface tension is investigated. 
Comparisons of numerically predicted and experimentally measured 
droplet diameters show that the boiling breakup model is conserva- 
tive. 


GEOTHERMAL ENGINEERING 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 3005 


3000 (BNL—50808) Cementing of geothermal wells. Progress 
report No. 7, October—December 1977. Steinberg, M.; Kukacka, 
L.E. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 176p. Dep. NTIS, PC A09/MF AO1. 

Progress in work to implement the program plan for the 
development of improved high temperature cementing materials for 
geothermal wells is reported. Work on the first element of the 
program management plan (problem definition) was completed and a 
report issued. The materials development and property verification 
phases of the plan are in progress. Plans for the down-hole testing 
phase of the program are being formulated. The most promising high 
temperature polymer cement (PC) system identified to date consists 
of a cross-linked mixture of styrene, acrylonitrile, and acrylamide in 
conjunction with a sand-cement filler. A study is in progress to 
optimize the concentrations of the mix components with respect to 
properties. Work to determine the pumpability of the system is in 
progress. Samples of PC have been removed after exposure at The 
Geysers to dry steam at 460°F (238°C) for 2 yrs. Visual inspection 
of the specimens indicated little apparent deterioration. The appen- 
dix includes five reports from contributing researchers on the devel- 
—— of high temperature cementing materials for geothermal 
wells. 


3001 (COO—2816-2) Raytheon downhole information system. 
Electromagnetic borehole measurements while drilling system. Final 
report. Kolker, M.; Greene, A.H.; Kasevich, R.S.; Robertson, J.C.; 
Grossi, M.D. (Raytheon Co., Wayland, MA (USA). Advanced 
Development Lab.). Mar 1978. Contract EY-76-C-02-2816. 137p. 
Dep. NTIS, PC A07/MF AO1. 

A description is given of the Raytheon Downhole Informa- 
tion System (RDIS), a real time electromagnetic borehole measure- 
ments while drilling system, applicable to oil, gas, and geothermal 
drilling. It communicates in both directions through the earth in a 
single hop at a downlink data rate of 3 bps and uplink rates 
dependent on depth--typically 6 bits/second at 10,000 ft and 2 bits/ 
second at 15,000 ft; electromagnetic signal transmission time of 
approximately .1 second. Downhole hardware for communications, 
sensors, and power are packaged in three 30 ft subs. Downhole 
hardware can be developed to permit operation in a 275°C geother- 
mal environment. A cost analysis is included that predicts RDIS 
service could be economically priced at approximately $1000/day. 
Commercial availability depends primarily on proof of capability by 
demonstration in a working drilling well. The most significant 
portions of needed hardware are available. A description of a 
geothermal drilling telemetry system is included in Appendix A. 


3002 (COO—4190-1) Development of geothermal well comple- 
tion systems. Phase I report, July—September 1977. Eilers, L.H.; 
Free, D.L.; Nelson, E.B.; Simpson, B.E.; Spangle, L.B.; Williams, 
J.F. (Dow Chemical Co., Tulsa, OK (USA). Dowell Div.). 1977. 
Contract EG-77-C-02-4190. 42p. Dep. NTIS, PC A03/MF AOI. 
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Information was gathered from companies experienced in 
geothermal well cementing. Most companies expect problems to 
develop as well conditions become more severe, and the wells age. 
Such things as thermal shock effects, high temperatures, and high 
reservoir permeabilities point out a need for light weight cements 
with good bonding and compressive strength characteristics. Previ- 
ous high temperature cement research has led to doubts concerning 
the stability of pozzolan cement systems. Also, the use of silica flour 
at upto 40% concentration has been shown to be beneficial. Initial 
test procedures for cement systems in this present study will emable 
many cement formulations to be screened before long term evalua- 
tion under conditions of high temperature, high pressure, and brine 
contact is started. 


3003 (LA—7333-MS) Magnetic induction technique for map- 
ping vertical conductive fractures: theory of operation. (Los Alamos 
Scientific Lab., NM (USA)). Jul 1978. Contract W-7405-ENG-36. 
20p. Dep. NTIS, PC A02/MF AOI. 

Utilization of a hot dry rock geothermal resource requires 
circulation of a fluid (water) through fractures in the rock. The Los 
Alamos Scientific Laboratory is presently investigating the feasibil- 
ity and economics of tapping this energy resource. Presently, the 
fractures in the rock are created by conventional hydraulic fractur- 
ing techniques. Accurate determination of the geometry of the 
fracture system is required so that boreholes may be drilled to 
complete the circulation system. The theory of a technique designed 
to map vertical conductive fractures located in resistive rock is 
presented. The technique is based on magnetic induction. Fracture 
thickness and strike can be determined from measurements made in a 
single borehole. 


3004 (SAND—78-0704C) Review of the Drilling R and D 
Program at Sandia. Stoller, H.M. (Sandia Labs., Albuquerque, NM 
(USA)). 1978. Contract EY-76-C-04-0789. 26p. (CONF-780825—5). 
Dep. NTIS, PC A03/MF AO1. 

From 4. symposium on enhanced oil and gas recovery and 
improved drilling methods; Tulsa, OK, USA (29 Aug 1978). 

Portions of document are illegible. 

Drilling projects conducted for the Division of Geothermal 
Energy (DGE) and the Office of Energy Research (OER), both of 
the Department of Energy (DOE), are described. The DGE Well 
Technology Program includes drilling, well completion, and high 
temperature logging instrumentation R and D for geothermal appli- 
cations. Accomplishments to date include successful laboratory test- 
ing of the continuous chain drill and development of temperature, 
pressure, and flow sondes capable of operation at 275°C. Efforts are 
also under way to develop high-temperature, high-performance bits, 
high-temperature drilling fluids, and high-temperature downhole 
motors. Bearings, seals, and lubricants for use in high-temperature 
bits and motors are also being developed and tested. Recent results 
are presented. An OER drilling experiment into a lava lake at 
Kilauea Iki, Hawaii, is being conducted. Materials and techniques for 
drilling into an active magma/hydrothermal system are in a prelimi- 
nary phase of study. 


FLUID TRANSMISSION 
REFER ALSO TO CITATION(S) 3005 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 3000, 3002, 3008 


3005 (BNL—50834) Alternate materials of construction for 
geothermal applications. Progress report No. 15, October 1977— 
March 1978, Steinberg, M.; Kukacka, L.E. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 50p. 
Dep. NTIS, PC A03/MF AO1. 

A program to determine if non-metallic materials such as 
polymers, concrete polymer composites, and refractory cements can 
be utilized as materials of construction in geothermal processes is in 
progress. To date, several high temperature polymer concrete sys- 
tems have been formulated, laboratory and field tests performed in 
brine, flashing brine, and steam at temperatures up to 260°C (500°F), 
and economic studies started. Laboratory data for exposure times > 
2 years are available. Test results indicate that polymer concrete 
(PC) containing mixtures of styrene—acrylonitrile—acrylamide or 
methacrylamide produces composites with the best high temperature 
and chemical resistance obtained to date. The results show that the 
use of a 12 wt % concentration of a 55 wt % styrene—35 wt % 
acrylonitrile—S wt % acrylamide—5 wt % trimethylolpropane tri- 
methacrylate monomer mixture in conjunction with 88 wt % of a 70 
wt % silica sand—30 wt % Portland cement aggregate produces a 
composite with a compressive strength at 20°C (68°F) in the range 
25,000 to 30,000 psi. The PC is thermally stable to approximately 
240°C (464°F). Results are also available from field exposures of up 
to 24 months in four geothermal environments. Good durability is 
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indicated. Work at four of these sites is continuing, and plans to 
initiate tests at other sites are being implemented. 


3006 (COO—2607-5) Study of silica scaling from geothermal 
brines. Final report, 15 November 1974—30 April 1977. Makrides, 
A.C.; Turner, M.J.; Harvey, W.W.; Slaughter, J.; Brummer, S.B.; 
Offenhartz, P.O’D.; Pearson, G.F. (EIC Corp., Newton, MA 
(USA)). Jan 1978. Contract EY-76-C-02-2607. 78p. Dep. NTIS, PC 
A05/MF AOl1. 

Condensation of silica from brines supersaturate in silicic acid 
was studied over a range of pH (4.5 to 6.5), temperature (75 to 
105°C), salinity, and silicic acid concentration (700 to 1200 ppM as 
SiO2). The experimental technique involved analyses for molybdate- 
reactive silicic acid as a function of time after a supersaturated 
solution of Si(OH), was prepared by mixing aliquots of a stock 
silicate solution with buffered brine. The isothermal rate of SiOz 
condensation is a pee Saver aay of supersaturation (C/Ce), pH, and 
salinity. The overall kinetics follow what is expected from the 
general theory of phase transitions. The kinetic results suggest that 
agg of nucleated particles is activation controlled, at least initial- 
y. The increase of condensation rate with salt content is attributed 
to a decrease in equilibrium solubility of SiO2. In effect, higher salt 
concentrations increase supersaturation and lead to faster nucleation. 
Higher nucleation and growth rates are observed at higher pH’s. An 
increase of 1 pH unit increases rates by a factor of about 10. The pH 
dependence is consistent with the hypothesis that SiO(OH)s~ is one 
of the reacting species. Temperature has little effect on condensation 
rate at a fixed initial silicic acid concentration. This result suggests 
that the increase in rate of activated steps brought about by in- 
creased temperature is essentially counterbalanced by a decrease in 
supersaturation (because of higher —— solubility at higher 
temperatures). The kinetic results yield an activation energy of 17 
kcal/mol for addition of silicic acid to a nucleated particle and 45 
ergs/cm? for the interfacial energy between precipitated silica and 
the brine. NaCl, KCl, CaCl and MgCl, had no specific effect on 
condensation rate. However, NaF had a large effect on rate; a few 
ppM (15 to 100) of fluoride ion accelerate condensation substantially. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


3007 (SAND—78-7063) Mathematical model of damage collars 
in water reinjection wells. Jorda, R.M. (Completion Technology Co., 
Houston, TX (USA)). May 1978. Contract EY-76-C-04-0789. 13p. 


Dep. NTIS, PC A02/MF AO1. 

A recent study of the Imperial Magma-San Diego Gas and 
Electric Geothermal Experimental Site near Niland, California sug- 
gests that damage collar formation caused by deep invasion of water- 
borne particulates into the reinjection reservoir may be an important 
mechanism in water reinjection well performance. A model of 
damage collar effects has been developed and appears to provide 
insight which is consistent with information provided by other 
sources. For effective reinjection system analysis where damage 
collars are thought to exist, a more explicit understanding of the 
movement of water-borne particulates through porous media needs 
to be developed. 


SAFETY AND CONTROL 
REFER ALSO TO CITATION(S) 4495 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 3003 


DIRECT ENERGY UTILIZATION 


3008 (CONF-760588—P2, pp 415-433) Geothermal desalina- 
tion, Awerbuch, L. (Bechtel Corp., San Francisco); Rogers, A.N.; 
Fernelius, W.A. 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Geothermal resources are being explored to determine the 
feasibility of desalting saline geothermal fluids of the Imperial 
Valley, California. There is enough thermal energy contained in 
geothermal brine to distill as much as 75 percent of the water 
content of the brine into the form of purified product water. A 
portion of the geothermal heat is converted to electrical energy 
sufficient to operate the distillation plant and its auxiliaries. Many 
brines contain sizable amounts of scale formers, among them, cal- 
cium carbonate, barium sulfate, strontium sulfate, and dissolved 
silica. Techniques for coping with the scaling problems are discussed 
in detail, together with actual pilot plant experience. In addition, 
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methods for the control of problems arising from noncondensibles 
(carbon dioxide, hydrogen sulfide, and ammonia) associated with the 
geothermal brine are recommended. Several flow sheets for binary 
cycles that permit the generation of excess electrical power for 
export from the plant are presented. 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 
REFER ALSO TO CITATION(S) 4025 


3009 (CONF-760588—P1, pp 257-262) Intensity of heat trans- 
fer of seawater and NaC! solutions under the conditions of one-phase 
and two-phase flow in the tubes. Yusufova, V.D.; Ugrekelidze, G.P.; 
Bronshtein, A.I. (Azerbaijan Scientific Research Inst. of Energetics, 
Baku). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The intensity of heat transfer in softened Caspian seawater, its 
concentrates and NaCl solutions for rising motion of liquid in 
vertical tubes was experimentally investigated. During these experi- 
ments the pressure was varied from 5 to 220 bar and full salinity 
from 0 to 220 g/l. In the experiments the conditions of convective 
heat transfer, boiling of subheated liquid, and two-phase flow re- 
gimes were included. As a result, the experiments established the 
dependence of the heat return coefficient on solution concentration 
and regime parameters for each process. 


3010 (PNL-SA—6910) Sampling in geothermal operations: phi- 
losophy and reality. Vetter, O.; Woodruff, E.; Watson, J.; Shannon, 
D. (Vetter Research, Costa Mesa, CA (USA); Battelle Pacific 
Northwest Labs., Richland, WA (USA)). 1978. Contract EY-76-C- 
06-1830. 7p. (CONF-780708--21). Dep. NTIS, PC A02/MF AO1. 

From Geothermal Resources Council meeting; Hilo, HI, 
USA (25 Jul 1978). 

The reasoning behind a study of sampling and analytical 
methods used in geothermal operations is described. The goal of the 
study is to evaluate the possibility of standardizing the sampling 
methods in geothermal operations. (MHR) 


PROPERTIES OF MINERALS AND ROCKS 
REFER ALSO TO CITATION(S) 2988 


3011 Model simulating fusion of the earth's crust rocks in 
presence of inhomogeneous convective. Sharapov, V.N.; Kalinin, A.S.; 
Vasil’ev, E.N. Geol. Geofiz.; No. 2, 3-10(Feb 1977). (In Russian). 

The conditions and scale of convective fusion of the rocks of 
the earth’s crust are discussed and evaluated as relevant to the deep 
fault zone of conical shape with mantle fluid flow present. 


3012 Heat capacities of gibbsite, Al(QH)s, between 13 and 480 
K and magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry confer- 
ence benzoic acid between 12 and 316 K. Hemingway, B.S.; Robie, 
R.A.; Fisher, J.R.; Wilson, W.H. J. Res. U.S. Geol. Surv.; 5: No. 6, 
797-806(1977). 

The heat capacities of gibbsite and magnesite were measured 
between 13 and 380°K by means of an adiabatic calorimeter. The 
heat capacity of gibbsite was measured continuously between 340 
and 480°K by means of a differential scanning calorimeter. Tables of 
the thermodynamic functions C°/sub p/, (H°/sub T/—H%o)/T,— 
(G°/sub T/—H%o)/T, and S°/sub T/—S% are presented for these 
phases at integral temperatures, S°/sub T/—S°o are 68.44 +- 0.14 J/ 
(K.mol) and 65.09 +- 0.13 J/(K.mol) at 298.15°K for gibbsite and 
magnesite, respectively. The heat capacities of Calorimetry Confer- 
ence benzoic acid were remeasured between 12 and 316°K. 


ROCK-WATER-GAS INTERACTIONS 
REFER ALSO TO CITATION(S) 2988 


WAVE ENERGY CONVERTERS 


REFER ALSO TO CITATION(S) 3019 
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REFER ALSO TO CITATION(S) 2717, 2718 


AVAILABILITY (CLIMATOLOGY) 


3013 (UUIM—S51) Meteorological field project at the wind 
energy test site Kalkugnen, Sweden. Faxen, T.; Smedman-Hoeg- 
stroem, A.S.; Hoegstroem, U. (Uppsala Univ. (Sweden). Meteorolo- 
giska Institutionen). 1978. 27p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

A meteorological field station is described that has been set 
into operation at a 63 kW wind energy test station called Kalkugnen 
in the middle of Sweden. The test site is situated near the coastline of 
Gavlebukten (Baltic Sea) at about 60°N. The test station has a hub 
height of 24 m and a turbine diameter of 18 m. The meteorological 
field station consists of two 42 m masts, both equipped with cup 
anemometers at 6 levels and wind direction at two levels. Tempera- 
ture is measured at 6 levels in one of the masts and in addition 
radiation, humidity and air pressure at one level. Data from this 
instrumentation is recorded continuously since September 1977. In 
1978 turbulence measurements at several levels will also be conduct- 
ed in selected situations. A preliminary analysis of wind data from 
the period October—December 1977 is presented. 


3014 Principal components analysis of vector wind measure- 
ments. Hardy, D.M.; Walton, J.J. (Solar Energy Research Institute, 
Golden, CO 80401). J. Appl. Meteorol.; 17: No. 8, 1153-1162(Aug 
1978). 

The method of principal components analysis (also known as 
empirical eigenvector analysis) was generalized to the treatment of 
vector fields of data and applied to a 12-month record of mean 
hourly wind velocities from 10 measurement locations in a mesoscale 
region. The primary spatial distributions of regional wind velocities 
were derived for each month. Time-series analysis in terms of the 
primary spatial velocity patterns was used to determine the funda- 
mental temporal patterns or principal components. Necessary math- 
ematical procedures are given and geometric representations of 
eigenvectors that define the primary spatial velocity patterns are 
presented. Applications of the generalized vector formulation of the 
method to current and future problems of atmospheric science are 
discussed. 


WIND ENERGY ENGINEERING 
REFER ALSO TO CITATION(S) 2850 


APPLICATIONS 
REFER ALSO TO CITATION(S) 2765 


TURBINE DESIGN AND OPERATION 


3015 (CONF-7710136—, pp 578-587) Airfoil data for use of 
wind-turbine designers. Snyder, M.H. (Wichita State Univ., KS). 
1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This paper reviews design procedures for wind-axis turbine 
rotors. An “on-design” routine fo or rotor blade design is presented as 
well as an “off-design” performance calculation program. Resulting 
from this review are analyses of desirable characteristics of airfoil 
sections and of types of data which rotor designers need. Included in 
the paper are airfoil characteristics for candidate blade sections 
including 360-degree data for GA(W)-1 and GA(W)-2 airfoils. 


3016 (CONF-7710136—, pp 588-602) Small horizontal-axis 
wind turbine feeding power into the utility grid. Thomann, G.C.; 
Jong, M.; Snyder, M.H. (Wichita State Univ., KS). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A small horizontal axis wind turbine, with about a 2 kW 
power output, was constructed to convert wind energy into AC 
power to be fed into the utility grid. The machine is intended to 
model operation of the larger wind generators now being built. The 
variable pitch rotor is 18 ft in diameter and has a GA(W)-1 blade 
airfoil. The rotor is fabricated from sitka spruce mounted on a 
commercial propeller/hub system. Rotor speeds of from 75 to 150 
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rpm are used in operation. A chain drive and helical gear drive 
system steps up rotor speed to 1800—3600 rpm to drive a generator 
connected to the utility grid. The generator can be operated in either 
an induction or synchronous mode; only the induction mode has 
been used at the present time. Rotor speed, rotor pitch, turbine 
azimuth, wind speed and direction, and power output are monitored 
during operation. Tower azimuth and rotor pitch are controlled 
during experiments. An automatic data recording system is presently 
being installed. A microprocessor automatic control system for 
adjusting azimuth direction and rotor pitch will be installed shortly. 
A complete set of experiments is planned for the spring of 1978. 


3017 230 kW-wind energy converter with vertical rotation axis 
at the Magdalen Islands (Canada). Etzler, C.; Fritzsche, A. Brennst.- 
Waerme-Kra/ft; 30: No. 5, 220-221(May 1978). (In German). 

The paper describes the present state of development and the 
circuit diagram of the Darrieus wind energy converter and specifies 
its operational and rotor data. 


3018 Electric power generator using sun and wind. Thalheim, 
K. German(FRG) Patent 2,604,175/A/. 11 Aug 1977. 2p. (In 
German). 

The patent claims an electric wind power generator whose 
wind blades are equipped with solar cells. Also other parts of the 
wind power generator may be equipped with solar cells. The power 
generated may be supplied directly to the user. 


POWER CONVERSION SYSTEMS 


3019 Wind driven generator. Roschel, A. German(FRG) 
Patent 2,620,236/A/. 24 Nov 1977. 9p. (In German). 

It is the purpose of the invention to produce heat by wind- 
driven or water-driven machines, particularly over the whole range 
of wind strengths and water quantities. For this purpose, water- or 
wind-driven machines of any type of construction have their driving 
shaft connected to a machine, which produces mechanical friction 
and which gives up the resulting heat using a liquid or gaseous 
medium, with interposition of a heat exchanger. The heat can be 
produced in a turbulence brake for gases, liquids or plastic material 
or in a magnetic eddy current brake. The heat generators —_— 
friction, turbulence or magnetic eddy currents can be equipped wit 
pressure and temperature controllers and can work with a thermally 
insulated heat store. The heat generators can be used in combination 
with electric generators or pumps for — control of the wind or 
water driven machinery by control of the heat producing force. 


ELECTRIC POWER ENGINEERING 


POWER PLANTS AND POWER GENERATION 


REFER ALSO TO CITATION(S) 3079, 3114, 3115, 3540, 3783, 
3784, 3785, 3818, 4069, 4070, 4071, 4074 


3020 (FE—2291-14) High Temperature Turbine Technology 
Program, Phase I. Topical report. Coal-liquid combined cycle refer- 
ence design 665 MW commercial power plant with coal-liquid source. 
(Curtiss-Wright Corp., Wood-Ridge, NJ (USA). Power Systems 
Div.). Feb 1977. Contract EX-76-C-01-2291. 106p. Dep. NTIS, PC 
A06/MF AOI. 

A promising method for increasing baseload efficiency using 
coal-derived fuels is through the use of an advanced design com- 
bined gas turbine-steam turbine system fueled by a coal-liquid 
source. To achieve a high level of efficiency it is necessary to 
increase the gas turbine inlet temperatures to values of 2600°F to 
3000°F and to adapt the gas turbine to the coal-derived fuel environ- 
ment. This report deals with the design of a combined cycle generat- 
ing system for operation on coal-liquid with the following objec- 
tives: increased baseload plant efficiency, high temperature turbine 
operation, optimum utilization of exhaust gas energy, environmental- 
ly acceptable operation, and a high degree of reliability, maintainabi- 
lity and availability. The components which make up the combined 
cycle system are described. 


3021 Simplifcation of energy supply through computerized con- 
trol in USA, Arch. Energiewirtsch.; 32: No. 5, 394-400(May 1978). (In 
German). 

Because of the close cooperation between the public utilities 
in the USA and of sophistication of the interconnected network, the 
probability of breakdowns like the blackout in New York (1965) is 
reduced. Besides amplifying the networks and lines, modern control 
systems were developed. The Glenbard power plant of Common- 
wealth Edison, equipped with one of the most up-to-date computer 
control system in the American electric power industry, is described. 
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3022 Planning in the power industry. Kohle Heizoel; 31: No. 4, 
4-7(Apr 1978). (In German). 

The paper reports on the 20th work meeting of the 
eae gy way symone Institut at Cologne university. The summar- 
ies of 3 papers in particular are disussed. The main subject of the 
meeting was ‘planning in the power industry’. The following prob- 
lems are discussed: National energy policies on the basis of the 
market economy; Planning problems in an integrated mineral oil 
company; capacity planning in an undertaking of the German coal 
mining industry. 


3023 Process computer for the Buggenum power plant. Krueger, 
R.; Ritz, P. (Kraftwerk Union A.G., Erlangen (Germany, F.R.)). 
Energie; 29: No. 12, 411-413(Dec 1977). (In German). 

It took two weeks to install the Siemens computer 330. The 
process computer records and processes analog measuring values 
and binary signals and takes care of control and logging of the 
process in the power plant. Provision is made for 352 analog and 544 
binary (224 of those alarms) entries. After 6 months of operation the 
system had an availability of 99.8%. Set-up and mode of operation of 
the facility are presented. 


3024 Microprocessor system for selecting graphical return sig- 
nals. Franke, H. (Borer Electronics G.m.b.H., Pfinztal (Germany, 
F.R.). Unternehmensbereich Netzautomatisierung). Energie; 29: No. 
12, 405-407(Dec 1977). (In German). 

The Tauern Kraftwerke AG uses a microprocessor system for 
the selection of graphical feedback signals in the central control 
room Thus, the computer is relieved and the user programmes are 
arranged more clearly. Design and mode of operation of the system 
are described. 


3025 Modern thermal power stations in the CMEA countries. 
Effenberger, H. (Ingenieurhochsch Zittau, Ger). Energietechnik; 27: 
No. 12, 475-481(Dec 1977). (in German). 

Four different power plants in four CMEA member coun- 
tries, using different fuels, and their design solutions are described. 
One of the power plants operates supercritical-pressure power units. 
This development has been successful in the Soviet Union. Compari- 
sons with undercritical units show positive results in the “heat 
consumption” characteristic. 


3026 Optimum evaluation of spinning reserve in a power system. 
Thapar, O.D.; Chauhan, R.C. (Univ of Roorkee, India). Jrrig. Power; 
34: No. 4, 441-446(Oct 1977). 

A study was carried out by developing computer programs to 
evaluate optimum spinning reserve. The results are indicated in a 
graphical relationship, which becomes universal, so long as new 
generators are not added in the system and gives a pictorial view to 
the operating engineer to meet demand at an uniform risk level from 
time to time. 11 refs. 


3027 Comparing different arrangements of power stations com- 
bined with sea-water distillation plants. Haaland, M.; Schueller, K. 
Brown Boveri Rev.; 64: No. 9, 532-539(Sep 1977). 

Thermal power stations which serve simultaneously for the 
generation of electrical energy and for the supply of heat to sea- 
water distillation plants, are to be designed in such a way as to 
satisfy the following requirements: controllability, reliable supply, 
simple operation, and economy. These conditions are fulfilled, not 
only by steam-turbine power plants, but also by gas turbine power 
plants. A description is given of some proposed arrangements for 
thermal power plants with simultaneous power generation and distil- 
late production. A comparison of these proposals aids in selecting 
the most suitable type of plant under the given conditions. 


3028 Development of optical fiber communication systems for 
the tokyo electric power co, and the kansai electric power co. Aoki, F.; 
Nishida, M.; Ishikawa, M.; Tanaka, M.; Mikoshiba, K. (Tokyo Electr 
Power Co, Inc, Eng Res and Dev Inst, Jpn). Hitachi Hyoron; 26: No. 
5, 181-187(1977). 

For its transmission line, an opticalk fiber communication 
system uses optical fiber consisting mainly of glass, so that it offers 
various advantages--low transmission loss, wide bandwidth, small 
core diameter, light weight and flexibility--in addition to high resis- 
tance to surge and induction noise. It has excellent characteristics as 
a communication system for electric power companies. This article 
considers the development of optical communication systems for 
transmission of system protective signals and telecontrol informa- 
tion. Practical field test systems and optical fiber cables are dis- 
cussed. Test results are presented. 10 refs. 


3029 IEEE Power Engineering Society. Papers from the joint 
power generation conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1977). 74p. (CONF-760944—). IEEE 
Power Engineering Socity, Buffalo, NY. 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 
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Twenty-nine papers were presented at the conference. A 
separate abstract was prepared for 22 papers. Seven papers have 
been previously entered in the data base. (LCL) 


3030 What systems operators expect of generating units. Ewart, 
D.N.; Koehler, J.E.; Parker, D.C.; Usry, R.O. pp 6p, Paper A 76 
605-6 of IEEE Power Engineering Society. Papers from the joint 
power generation conference. New York; Inst. of Electrical and 
Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

High priority problems faced by those who are involved in 
the actual operation of power systems are discussed. The four “short 
note reports” contained in this paper focus on several aspects of the 
power system operator's interface with generating units. The first 
note describes needs for adequate dynamic response to meet fluctuat- 
ing power system loads. The second comments on some of the 
limitations which must be recognized when generating units are 
scheduled for service. The third is a commentary on the need for 
more data on generating unit operating characteristics in order to 
take better advantage of the digital computers which are being used 
for dispatch and control. The fourth short note is actually a pro- 
posed IEEE standard being published for comment. Its purpose is to 
make available uniform definitions of maximum and minimum 
normal ratings used for dispatching purposes. Taken together, the 
reports express several operating problems from a variety of view- 
points. Short note reports are intended to define and discuss current 
operational problems; it is not their purpose to state means of 
solution. It is the objective of the COPs Working Group to promote 
active discussion and stimulate others to devise innovative solutions. 


3031 Hiring and training of personnel for security systems. 
Scannell, P. (Pinkerton’s, Inc., Chicago). pp 3p, Paper A 76 611-4 of 
IEEE Power Engineering Society. Papers from the joint power 
generation conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The qualifications and training of security guards for industri- 
al, including nuclear, facilities are described. (LCL) 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


REFER ALSO TO CITATION(S) 2701, 3308, 4400, 4401, 4402, 
4403, 4404, 4405, 4407, 4408, 4409, 4410, 4411, 4412, 4525 


3032 (PNL—2674(Vol.1)) User’s manual for the BNW-II opti- 
mization code for dry/wet-cooled power plants. Braun, D.J.; Bam- 
berger, J.A.; Braun, D.J.; Faletti, D.W.; Wiles, L.E. (Battelle Pacific 
Northwest Labs., Richland, WA (USA)). May 1978. Contract EY- 
76-C-06-1830. 231p. Dep. NTIS, PC Al1/MF AOl1. 

The User’s Manual describes how to operate BNW-II, a 
computer code developed by the Pacific Northwest Laboratory 
(PNL) as a part of its activities under the Department of Energy 
(DOE) Dry Cooling Enhancement Program. The computer pro- 
gram offers a comprehensive method of evaluating the cost savings 
potential of dry/wet-cooled heat rejection systems. Going beyond 
simple “figure-of-merit” cooling tower optimization, this method 
includes such items as the cost of annual replacement capacity, and 
the optimum split between plant scale-up and replacement capacity, 
as well as the purchase and operating costs of all major heat 
rejection components. Hence the BNW-II code is a useful tool for 
determining potential cost savings of new dry/wet surfaces, new 
piping, or other components as part of an optimized system for a 
dry/wet-cooled plant. 


3033 Optimization of closed circuit cooling systems, with natu- 
ral draft tower, for power plant condensers. Genco, G.; Martelli, F.; 
Senis, R. (ENEL--Cent Prog e Costr per gli Impianti Nucl, Rome, 
Italy). Termotecnica (Milan); 32: No. 3, 134-145(Mar 1978). (In 
Italian). 

A calculation method to determine the optimal characteristics 
of closed-circuit cooling systems, with natural draft tower, for 
power plant condensers is developed. After having identified the 
essential parameters of a cooling system and established the equa- 
tions which define its behavior under non-rated conditions the 
objective junction, representative of the total system cost, including 
operating costs, was determined as well as the minimum of that 
function. In this connection, a computer program is presented and an 
application for nuclear power station is given. 


3034 Natural-draft cooling towers made of reinforced concrete - 
current status and ig neon of development. Kraetzig, W.B.; 
Peters, H.L.; Zerna, W. Beton Stahlbetonbau; 73: No. 2, 37-42(Feb 
1978). (In German). 

For the construction of all kinds of cooling towers all over 
the world, the design with steel concrete has proved to be a 
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problem-adequate and economical technology. Together with the 
unit sizes of power stations, the dimensions of the coolers began to 
grow to gigantic proportions. This process of growing was not even 
interrupted by the collapse of three cooling towers of a height of 114 
m at Ferrybridge and another tower at Ardeer. On the contrary, the 
cases of damage led to more intensive international research helping 
to close many gaps in the knowledge about the load carrying 
behaviour of natural-draft cooling towers. Alone in the Federal 
Republic of Germany, more than 50 large natural-draft cooling 
towers, serving the power supply without faults and cracks, give 
evidence of the reliability of these structures. 


3035 Operational safety of heat carrier plants. Steiner, G.A. 
Waerme; 83: No. 6, 97-99(Dec 1977). (In German). 

Safety and economy of high-temperature circuits are largely 
dependent on reliable components while planners and constructing 
engineers are responsible for an easy-to-maintain arrangement of 
these. More attention than hitherto should be paid to insulation and 
leak-tightness of the components, as leaking oil greatly increases the 
fire hazard. In parallel developments, e.g., for high-pressure super- 
heated-steam circuits, high-pressure hydraulic systems, or radioac- 
tive liquids and gases, insulation and especially sealing materials and 
arrangements have been developed which are utilized in heat carrier 
technology with organic media. 


3036 Installation for the transfer of heat. Schmidt, T.E. (to 
GEA Luftkuehlergesellschaft Happel G.m.b.H. und Co., Bochum 
(Germany, F.R.)). German(FRG) Patent 2,455,338/A/. 26 May 
1976. 19p. (In German). 

A heat exchanger is proposed that yields a better specific 
output - with regard to weight and space - than a conventional flat- 
plate heat exchanger. As the latter, the heat exchanger correspond- 
ing to the invention consists of a number of square, thin (metal) 
plates arranged with small spaces between them. Of the four sides, 
spacing two plates and open at the beginning, two opposing sides are 
tightly closed, first at the top and the second at the bottom, then on 
the left hand side and on the right hand side. Thus ducts of 
rectangular cross sections are formed, conducting a first medium 
horizontally and a second one vertically, i.e., in a cross-current flow. 
The heat exchange originally caused by vertical water flow on the 
metal sides is supported by cross-flowed heat conducting bodies 
which are much more efficient. They consist of (appr.) cylindrical 
conducting bodies of small diameter, fixed vertically in large num- 
bers into the sides. On both sides they project into both fluid flows, 
transfering heat efficiently. Therefore the sides may be made of fiber 
materials or plasties - being corrosion-resistant against both media - 
instead of metal. Compared with metal sides, a major weight advan- 
tage results from the fact that when relying on increasing heat 
transfer by means of longitudinal flow, the distance of the plates can 
be enlarged and thus their number can be reduced. 
Furthermore,plastics have a sound-absorbing effect. The construc- 
tion provided on the unit construction system enables heat exchang- 
ers of any size to be assembled in-situ. Construction details for doing 
so, and dimensioning data for the cross section and length of the heat 
conducting bodies are given. 


POWER CYCLES 
REFER ALSO TO CITATION(S) 3766 


3037 (FE—2371-29) Evaluation of a Pressurized-Fluidized Bed 
Combustion (PFBC) combined cycle power plant conceptual design. 
Quarterly report, January 1—March 31, 1978. Huber, D.A. (Burns 
and Roe Industrial Services Corp., Paramus, NJ (USA)). Apr 1978. 
Contract EX-76-C-01-2371. 17p. Dep. NTIS, PC A02/MF AOl. 

Conclusions drawn from the studies performed during this 
reporting period are as follows: The PFB/AFB combined cycle 
commercial plant investigated will have a capital cost of $567/kw 
and a cost of electricity of 28.47 mils/kw-hr based on mid-1977 costs. 
Based on a trade-off study performed during this reporting period, it 
is concluded that the use of field assembled PFB combustors will be 
more economical than using shop assembled and rail-shipped units. 
Due to the reduced size of shop assembled combustors, the number 
of units used must be increased by a factor of five. A technical and 
economic comparison of various systems proposed for removal of 
PFB particulates from the gas entering the gas turbine indicates that 
two Aerodyne two-stage cyclones in series may be more appropriate 
for this application than systems based on either Ducon’s Granular 
Bed Filter or Donaldson's Tan-Jet cyclones. However, further de- 
velopment effort is required to confirm the performance of these 
units and to establish the maximum permissible loading entering a 
gas turbine. With reasonable care in operations and the use of 
commercially available control methods, fugitive dust emissions 
from coal and sorbent handling and storage systems and solid waste 
disposal systems can be minimized. Water borne pollutants from coal 
pile runoff and leachates from waste disposal areas require additional 
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study and special handling to insure that ground water contamina- 
tion does not occur. 


3038 Evaluation of coal-fired fluid bed combined cycle power 
plant. Giramonti, A.J.; Smith, J.W.; Costello, R.M.; Huber, D.A.; 
Horgan, J.J. (United Technol Corp, Conn). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 23: No. 1, 172-187(12 Mar 1978). 

Recent studies and research indicate that fluidized-bed com- 
bustion systems, operating at atmospheric or elevated pressure in a 
combined cycle power plant, offer the potential for producing 
electrical energy from coal within present environmental restraints 
for clean flue gas emissions and at a cost less than for conventional 
steam power plants utilizing low-sulfur coal or flue gas cleanup 
equipment. This paper briefly describes a research program aimed at 
the preparation of a conceptual design for such a plant. The major 
objectives of this program are to identify the technology required to 
develop a coal-fired pressurized fluid bed combustor to drive an 
industrial gas turbine and to define the technical and economic 
characteristics of a nominal 600 MW base- or intermediate-load 
combined cycle power plant. As a result of various trade-off studies, 
a commercial plant cycle arrangement has been selected which 
incorporates a coal-fired pressurized fluid bed combustor, operating 
at 10 atm and 1650 F, and supplementary firing of the gas turbine 
exhaust in a coal-fired atmospheric pressure fluid bed boiler which 
produces 2400 psig/1000 F/10C0 F steam. Recommendations for the 
future RandD are included. 14 refs. 


3039 Combined gas turbine-steam power plant. Aguet, E. (to 
Sulzer Bros. Ltd., Winterthur (Switzerland)). German(FRG) Patent 
2,40,712/C/. 4 Dec 1975. Sp. (in German). 

A method is described that makes possible a reduction in size 
of the steam raising units operated with compressed air and a burner, 
which with built-in evaporator, produce superheated steam for a 
turbine and feed a gas turbine with waste gas. Such a reduction in 
size (with reference to the output) is important, because such a steam 
raising unit of a certain size has to be transported from the works in 
parts in an uneconomical way and has to be assembled on-site. The 
large superheater previously arranged in the steam raising unit only 
is divided into 2 smaller ones, one of which is installed in the waste 
gas heat exchanger (in addition to the feedwater preheaters) and the 
other in the steam raising unit. Compared to the increase of size of 
the heat exchanger produced, the advantage of the appreciably 
smaller steam raising unit is dominant. In addition, the arrangement 
permits water injection between the two superheaters, to control the 
live steam temperature and to prevent the formation of condensation 
in the superheater heated by waste gas, which may occur at part 
load, i.e., at low waste gas temperature. This is achieved by an 
additional burner in the waste gas pipe between the gas turbine and 
the heat exchanger. 


WASTE-FUELED SYSTEMS 


3040 Solid waste disposal. Paul, F.O. US Patent 4,089,277. 16 
May 1978. Filed date 29 Oct 1976. 8p. 

An entirely dry, solid waste disposal system is provided 
which incinerates waste in a manner to minimize pollution and to 
utilize the heat energy which is a by-product of the incineration. The 
waste material is shredded and then dried by mixing it with heated 
ambient air in an elongated dryer. A helix propels the waste through 
the dryer and into a combustion chamber together with the hot 
ambient air which was employed to dry the waste material. The hot 
gases resulting from incinerating the wastes are directed to a boiler 
wherein steam is generated. The steam thus produced is used to 
generate electricity and additionally may be utilized as a source of 
heat for heating or drying. The hot gases from the combustion 
chamber and the boiler are fed to the dryer for waste drying 
purposes. Exhaust gases from the dryer are fed to a scrubber to 
remove any remaining pollutants prior to being exhausted into the 
atmosphere. 


3041 Munich plant: user’s experience. Maikranz, F. (Munich 
Power Station). pp 147-164 of Incineration of municipal and industri- 
al waste. Vol. 1. Carter, G.T. (ed.). London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The three types of refuse-burning installations at the Munich 
Power Station are described. The only identical feature is that all 
three have Martin grates which have been in service over 50,000 
hours and have burned 1.1 million tons of refuse. The three units are 
each designed for burning (a) coal only, (b) coal and refuse, or (c) 
refuse only. Design data are given, and experience gathered with the 
two installations in service is described, as is likewise the planning of 
Munich South Power Station. Conclusions are drawn for the com- 
bustion of refuse without corrosion. Improved design to avoid 
erosion and abrasion, safe operational conditions for winter in the 
light of recent experience, are also dealt with. Looking to the future, 
it is concluded that the incineration installations at present installed 
by the Munich municipality can be adapted to burn larger and larger 
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quantities of refuse, and so will be suitable for the larger power units 
generating up to 300 MW of the future. The features that will be 
incorporated into the design and function of the new South Munich 
Power Station as a result of experience gained from the incinerators 
already in operation are described. 


3042 G. L. C. Plant at Edmonton, Belcher, C.A.; Pepe, P.D. 
(Greater London Council). pp 187-205 of Incineration of municipal 
and industrial waste. Vol. 1. er, G.T. (ed.). London; Institute of 
Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The refuse incineration plant being constructed at Edmonton 
for the Greater London Council is designed to consume 1330 ton/ 
day of crude refuse, and to produce 25 to 35 MW of electricity as 
well as a hygienic clinker and baled metals. The plant is described, 
and the economic, social, and ss reasons for choosing this 
method of disposal are discussed. The design of the plant, particular- 
ly those aspects of handling and incineration which were influenced 
by the problems peculiar to the use of refuse as a fuel, is discussed. 


COMPONENTS 


REFER ALSO TO CITATION(S) 3067, 3076, 3077, 3078, 3080, 
3113, 3933 


3043 (EPRI-FP—799) Status of processing for pro- 
duction of large rotor forgings. Final Wood, R.A. (Battelle 
Columbus Labs., OH (USA)). Jul 1978. 166p. Dep. NTIS, PC A08/ 
MF AOl. 


Electroslag processed steel is of interest for rotor manufacture 
and other components of electric power generating units. Electros- 
lag processing has production advantages for the steelmaker and 
electroslag products have been found to have numerous features of 
advantage to rotor manufacturers. Electroslag processed steels are 
cleaner and more homogeneous in structure and chemistry than 
conventionally processed steels, and excellent combinations of 
strength, ductility, and toughness can be obtained as a result of those 
characteristics. There are other attractive features of electroslag 

rocessing and products such as high forging yields from ingots and 
Ow rejection rates of forgings. Collectively, the good characteristics 


of — processed steels afford a promise for higher quality 
u 


rotors and, further along in the development of this technology, 
larger high-quality rotor forgings than are currently available from 
conventional techniques. Because of the above potential of electros- 
lag steels, a survey study was initiated, to determine and summarize 
the worldwide status of the new technology and electroslag prod- 
ucts. Electroslag remelting, the basic process, and the modifications 
of electroslag hot topping, central zone remelting, and electroslag 
welding were of primary interest. The review of processing status 
revealed that European and Japanese firms have production capabili- 
ties and are supplying electroslag products for rotors and other 
components. United States firms are developing or planning electros- 
lag production facilities for rotors. Insufficient information on proc- 
essing, product or operational experience is available to determine 
clear-cut superiority of processes or products, although survey re- 
sults should be quite useful as guidance for research and develop- 
ment efforts by organizations interested in exploiting electroslag 
technology for the production of improved materials for electric 
generating units. 


3044 (EPRI-FP—864) Vibration analysis of rotating auxiliary 
machinery. Final report. Medearis, K. (Medearis (Kenneth) and Asso- 
ciates, Fort Collins, CO (USA)). Aug 1978. 93p. Dep. NTIS, PC 
A05/MF AOl1. 

This research effort concentrated on methods of analyzing 
and predicting excessive, unacceptable vibrations of large power 
plant forced-draft, induced-draft, and booster fans. Such vibrations 
are currently one of the primary problem areas for power utilities 
since they cause costly plant shutdowns and, unfortunately, are a 
relatively common occurrence. Disagreement frequently exists with 
regard to the primary causes of these motions, i.e., fan rotor and 
pedestals, foundation, site soil conditions, etc. In general, no unified 
approach has been utilized in analyzing and solving such problems. 
The fan manufacturer is frequently blamed on the premise the fan 
system is at fault. Conversely, the manufacturer may be of the 
opinion that an unsatisfactory foundation has been provided by the 
customer or his engineer. Regardless, the modifications required to 
alleviate troublesome fan responses are usually costly and rarely 
result in an optimal dynamic system. A total vibratory system, 
including supporting soil, foundation, pedestals, lubrication, fan, 
rotor, housing, motor, etc., has been utilized in this investigation. A 
digital computer program was developed to aid in performing dy- 
namic response analyses of such systems. The responses of several 
existing installations have been determined, satisfactory agreement 
being obtained between theoretical results and experimental mea- 
surements. Overall results of the research study demonstrate that the 
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total vibratory system approach provides a superior means of more 
confidently analyzing the multi-parameter, fan-foundation-soil inter- 
action problem, and predicting potentially excessive vibrations. 


3045 Structural analysis of a class of automatic control circuits 
of power units under sliding steam pressure. Ivanov, V.A.; Kuchu- 
mova, E.O.; Myshkin, N.S.; Fomin, V.A.; Feagin, M.S. (Leningrad 
Polytech Inst im. M.I. Kalinin, USSR). Jzv. Vyssh. Uchebn. Zaved., 
Energ.; No. 1, 47-53(Jan 1978). (In Russian). 

Structural analysis is carried out for the case when boiler 
controller setting is formed by a special setting regulator guided by 
the position of turbine valves. A mathematical model is set up and 
control circuits with and without a capacity regulator are analyzed. 


3046 Method of calculation of local heat transfer coefficients in 
the blade edge cooling duct with jet discharge of the cooling agent. 
Arsen’ev, L.V.; Mitryaev, I.B. (Leningrad Polytech Inst im. M.I. 
Kalinin, USSR). Jzv. Vyssh. Uchebn. Zaved., Energ.; No. 1, 72-78(Jan 
1978). (In Russian). 

A method of calculation of heat transfer coefficients in the 
cooling duct of a blade edge is presented. This duct has a successive 
series of discharge apertures. A theoretical variation of the param- 
eters of the cooling agent and of the thermal state of a duct is 

resented. It is in a satisfactory agreement with experimental values. 
The possibility of influencing the thermal state of the cooling duct 
by varying the geometry of the discharge apertures is demonstrated. 


3047 Results of thermal tests of the prototype k-500-240-2 tur- 
bine made by kharkov turbogenerator works. Kayukov, S.I.; Kayu- 
kova, N.N.; Mokrousov, V.A. (ORGRES, Ural, USSR). Teploener- 
getika (Moscow); No. 1, 5-9(Jan 1978). (In Russian). 

The thermal tests were conducted at the Troitsk state district 
power station of Chelyabinsk electric power system. Their purpose 
was to determine actual economic and technical efficiency of oper- 
ation of various turbine elements and of the thermal diagram, to 
check the guarantees given by the producer regarding the specific 
consumption of heat, and to obtain data on further improvement of 
the equipment. Results of tests are presented in the form of graphs 
and diagrams. 


3048 Efficacy of film cooling of gas turbine nozzle blades. 
mage E.N.; Piotukh, S.M. Teploenergetika (Moscow); No. 1, 9- 
12(Jan 1978). (In Russian). 

An attempt was made to clarify the effect of the pressure 
gradient on the efficacy of film cooling of a perforated nozzle blade 
with air being blown in through apertures in the leading edge. 
Experiments were conducted on a nozzle blade with an internal 
deflector. Experimental data are compared with data given by other 
authors. 


3049 Unsteady flow of steam in long turbo-set conduits. Tokar’, 
1.Ya.; Manzhai, V.P. (Ukr SSR Corresp Polytech Inst). Teploenerge- 
tika (Moscow); No. 1, 20-22(Jan 1978). (In Russian). 

A method of calculation of unsteady flow conditions of an 
incompressible gas is proposed taking heat transfer into account. 
Results of calculation and of an experiment carried out on the steam- 
shedding conduit of a high-capacity turbo-set are presented. 


3050 Effect of boundary layer slot suction on efficiency of 
turbomachine outlet diffusers. Basovskaya, A.A.; Stepanenko, A.P. 
(Acad of Sci of the Ukr SSR). Jzv. Vyssh. Uchebn. Zaved., Energ.; 
No. 1, 134-137(Jan 1978). (In Russian). 

Results of an experimental investigation of the effect of the 
intensity and place of suction on losses in short annular curvilinear 
diffusers (L/D =0.542-0.975) are presented. Mach numbers M=0.2- 
0.4, and Re=(0.45-0.9)*10$sup 6$. It is shown that suction reduces 
losses to a substantial extent only in very short diffusers with angles 
and degrees of expansion considerably greater than in the optimal 
ones. By utilizing suction, it is possible to raise the efficiency of 
operating gas turbines or to reduce the axial dimensions of the 
projected ones. 


3051 Investigation of reliability of evaporative heating surfaces 
of a once-through boiler in a 210 mw power unit operating with sliding 
initial steam pressure. Pel’tel’t, Kh.; Girshfel’d, V.Ya. (Moscow 
Power Eng Inst, USSR). Teploenergetika (Moscow); No. 1, 22-26(Jan 
1978). (In Russian). 

Based on a computational and experimental check of the 
operation of evaporative surfaces of a once-through P-52 boiler, the 
efficacy of application of sliding pressure for 210 MW power units is 
demonstrated. 


3052 Analysis of the effect of superheater thermal diagram on 
nonuniformity of heat reception by its elements. Reznik, N.I.; Litvak, 
D.B. (Taganrog Boiler Plant “Krasnyi Kotel’-shchik”, USSR). Te- 
ploenergetika (Moscow); No. 1, 26-29(Jan 1978). (In Russian). 
Calculated values of the coefficients of thermal nonuniformity 
of superheaters are compared with normative and experimental data. 
A nomogram for determining these coefficients is presented. The 
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effect of the layout of superheater stages on selection of the heat 
reception nonuniformity coefficients is investigated. 


Effect of stepped-up preheating of fuel oil on combustion 
process in tgm-84 boiler furnace. Kozlov, V.G.; Burkatskaya, R.P.; 
Eremeev, V.V.; Kovalenko, A.L. (TETs, Per'm, USSR). Teploener- 
getika (Moscow); No. 1, 29-31(Jan 1978). (In Russian). 

Results of comparative tests of a TGM-84 (420 t/h, 14 MPa, 
560$degree$C) boiler furnace with different temperatures of residual 
oil fuel before the burners are presented. It is found that fuel oil 
preheating up to 190$degree$C has virtually no effect on fuel 
combustion efficiency, heat fluxes incident on waterwalls, and nitro- 
gen and sulfur oxide concentrations in combustion products. An 
increase of preheating to 200-220$degree$C results in a noticeable 
deterioration of furnace operating conditions due to intensive soot- 
ing. 


3054 Possibility of raising thermal efficiency and operational 
reliability of boilers by using a glass and steel heat exchanger. Rikh- 
terova, V.; Kakhut, D. (TETs “Slovnaft”, Czech). Teploenergetika 
(Moscow); No. 1, 92-93(Jan 1978). (In Russian). 

Based on operational tests at the Slovnaft Combine in Brati- 
slava, Slovakia, it is suggested that, in building new boilers fired by 
high-sulfur content fuel oil, the heat transfer surface could be in- 
creased by utilizing glass heat exchange tubes. Flue gas heat can thus 
be utilized at the dew point temperature without any danger of low- 
temperature corrosion. 


3055 Design and operational behaviour of steam turbosets with 
reduction gearing. Haeusermann, A.; Gerodetti, H. Brown Boveri 
Rev.; 64: No. 11, 675-683(Nov 1977). 

The use of reduction gearing in steam turbosets of small 
rating has been accepted practice for a considerable time. Obvious 
advantages of this arrangement diminish as the rating of industrial 
steam turbines increases, so that a more discriminating consideration 
imposes itself. Some thoughts are set out regarding the tendency of 
decisive factors such as efficiency, operational behavior, and price; 
at the same time a comparison is undertaken with designs which do 
not use gearing. 


3056 Turbotrol 4--an electronic turbine controller for steam 
turbines in district heating plants. Bopp, U. Brown Boveri Rev.; 64: 
No. 9, 566-571(Sep 1977). 

Brown Boveri employs an electro-hydraulic control system 
for district heating turbines, which comprises a hydraulic open-loop 
and a Turbotrol 4 electronic closed-loop control system. This con- 
cept was first put into practice in conjunction with a 250 Mw steam 
turbine for a district heating plant. The author describes the control 
system concept and also special requirements and the methods used 
to fulfill these. 3 refs. 


3057 Combined drive for heating power station units. Titl, A. 
(to Maschinenfabrik Augsburg-Nuernberg (M.A.N.) A.G., Muen- 
chen (Germany, F.R.)). German(FRG) Patent 2,605,932/A/. 25 Aug 
1977. 9p. (In German). 

The combined drive of a prime mover driven by gas or light 
oil for a generator for electric power generation is described. As at 
present, engines of small or medium output are only available in 
exceptional cases for thermal power stations, which give their rated 
Output at the low speed of rotation required for driving the gener- 
ator, these are usually operated at reduced speed, i.e., at reduced 
output. In order to avoid such an unfavorable design of engine, it is 
proposed that a Foettinger gearbox should be inserted between 
prime mover and generator as a hydrodynamic torque converter for 
matching the speeds. The heat generated in the working liquid of the 
converter is taken continously to the waste heat utilization system. 
With suitable design of the converter the load ratio of power/useful 
heat can be varied by the volumetric efficiency of the engine. 


3058 Development of the thermal boundary layer in turbine 
cascades. Zysina-Molozhen, L.M.; Dergach, A.A.; Medvedeva, 
M.A.; Roost, E.G. Heat Transfer - Sov. Res.; 9: No. 4, 88-95(Jul-Aug 
1977). 

The paper presents the results of an experimental study of the 
effect of turbulence, rotation and longitudinal pressure gradient on 
the structure of the thermal boundary layer in nozzle and rotating 
foil cascades of gas turbines. Empirical equations for Nusselt num- 
bers are introduced. 


3059 Investigation of transient heat transfer in the nozzle blad- 
ing of an operating turbine. Zysina-Molozhen, L.M.; Ivashchenko, 
M.M.; Dergach, A.A.; Fel’dshteyn, Ya.M. (Polzunov Boiler and 
Turbine Inst, Leningrad, USSR). Heat Transfer - Sov. Res.; 9: No. 4, 
184-187(Jul-Aug 1977). 

A set of boundary conditions, applicable to transient oper- 
ation of industrial turbines is found by solving the inverse problems 
of transient heat transfer on the basis of experimental data. It is 
shown that boundary conditions for transient operation can be 
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defined by assuming quasisteady conditions with allowance for initial 
turbulence and relaminarization of the boundary layer. 6 refs. 


3060 Corrosion resistance of brasses 168, Imsh 68, and mnzh 5-1 
in an aqueous condensate of low-molecular-weight acids and inhibited 
5% hcl solution. Maksimovich, G.G.; Yanchishin, F.P.; Lopushans- 
kii, V.A.; Baranetskii, V.S. (Acad of Sci of the Ukr SSR, Physico- 
mech Inst, L’vov). Sov. Mater. Sci. (Engl. Transl.); 13: No. 2, 170- 
173(Mar-Apr 1977). 

To conduct the investigation a multiposition unit has been 
designed and constructed for the accelerated formation of scale, 
which simulates approximately the operation of steam-turbine brass 
condenser tubes. A scale of 0.3-0.5 mm thick, i.e., such as is formed 
under actual operating conditions over the course of 15-20 months, 
was obtained on this unit over 10-12 days on the internal surface of 
brass tubular specimens 24-28 mm in diameter and 200-250 mm long. 
Then the scale was dissolved by the aqueous LMA condensate. A 
similar descaling of the tubes was carried out with inhibited 5% HCl 
solution. The corrosion of the brasses in media cited was studied by 
recording the polarization curves with a P5827 potentiostat. The test 
results show that the corrosion resistance of brasses descaled in 
aqueous LMA condensate is appreciably higher than those descaled 
in inhibited 5% HCI solution. 


3061 Dormancy vs. over-testing and the effect on diesel gener- 
ator availability. Booth, L.E. (Bechtel Power Corp., Norwalk, CA). 
pp 6p, Paper A 76 619-7 of IEEE Power Engineering Society. 
Papers from the joint power generation conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

A mathematical model is developed describing the effects of 
frequency of testing, periods of dormancy, periods of active oper- 
ation and periods of downtime for maintenance on diesel generator 
availability. The mathematical model optimizes availability with 
respect to test intervals. The mathematical model is exercised using 
data from "Diesel Generator Operating Experience at Nuclear 
Power Plants” (AEC document No. 00E-ES-002 June 1974). The 
possibility of nonconstant dormant and active failure rates is dis- 
cussed along with the potential impact on future diesel generator 
availability studies. 


3062 Design considerations for a reliable electrical pipeline heat 
tracing system for power plants. Irwin, P.E.; Pitzer, R.K.; Johnson, 
B.C. (Thermon Mfg. Co., San Marcos, TX). pp 6p, Paper A 76 627-0 
of IEEE Power Engineering Society. Papers from the joint power 
generation conference. New York; Inst. of Electrical and Electronics 
Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The basic information required to design a reliable heat 
tracing system is presented. Electrical tracing is a dual engineering 
function involving both electricity and heat transfer, therefore, 
design responsibility must be handled by those experienced in both 
disciplines. 


3063 (NP-tr—2017) Water-chemical regime and corrosion of 
thermal engineering plant. Chapter 1. Means of further 
water preparation and the water regime for generator units, Prok- 
horov, F.G. 1977. Translated from Vodno-khimicheskii rezhim i 
korroziya teplotekhnicheskovo oborudovaniya, Energiya, Moscow, 
1975. 18p. British Library Lending Div., Yorkshire, Eng. 

Methods and equipment for treating boiler feedwater and 
condensates in power plants are discussed, and 17 recommendations 
are made on measures of technical and economic importance which 
should be implemented to produce water of the quality needed for 
efficient boiler operation and to protect power plant components 
from corroson. (LCL) 


3064 Suspension gear for a vertically mounted gas distribution 
section in a steam generator. Stalph, G.H. (to Combustion Engineer- 
ing, Inc., Windsor, Conn. (USA)). German(FRG) Patent 1,750,764/ 
C/. 2 Sep 1976. 4p. (In German). 

The improved suspension of the mobile flue-gas duct between 
the boiler, suspended on a firm basis, and a succeeding stationary air 
heater is to reduce the thermally induced shearing stresses on the 
interconnected expansion bellows and to increase the useful life of 
the latter without a rise of fabrication cost. The flue-gas outlet of the 
boiler with a downward-pointing rectangular flange, on which an 
expansion bellows is suspended, is placed opposite a similar flange 
pointing upward and supporting an expansion bellows. In large- 
capacity plants both horizontal flange or bellows surfaces have a 
distance of 3 to 9 m. Under the thermal influence of boiler and air 
heater the flange centers perform movements of different magnitude 
in all three space coordinates. This results in a lateral motion and a 
small rotation of the mobile flue-gas channel. These motions are 
guided in such a manner that only small shearing stresses act on the 
bellows. This is achieved by two link rods carrying the flue-gas 
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channel. On the upper end only one of the link rods is supported in a 
rigid bearing. The other tie rod terminates on the upper end in a 
‘spring device’ allowing small angular as well as vertical movements. 
In this way the small rotation of the flue-gas channel is controlled 
and the reduced shearing stresses on the bellows become statically 
exactly calculable. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 3056, 3771, 3772, 3814, 3830, 4073 


3065 (CONF-760588—P2, pp 391-401) Gas turbine, an energy 
source for a distillation plant. Mayer, M. (Kraftwerk Union AG, 
Frankfurt am Main). 1976. (In German). 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The main feature of a dual-purpose plant, namely the econom- 
ic use of the energy employed, is described. The possibilities of 
system layout and the problems involved in simultaneously generat- 
ing power and producing water, a concept which decisively influ- 
ences the choice of the type of power generating plant, are dis- 
cussed. One of the features of a gas turbine is that the exhaust gas 
temperature drastically drops as the lead decreases. This makes the 
generation of steam for the distillation plant by means of the exhaust 
gas heat dependent upon the power generation. Independence can be 
achieved by using a separate boiler. Load steps which would occur 
when the boiler is put into operation are avoided by continuously 
operating the boiler at a minimum load, in parallel with the gas 
turbine. The relatively large quantity of steam which can be generat- 
ed by the exhaust heat boiler makes it possible to choose even a 
simple distillation plant. Dual-pressure exhaust heat utilization im- 
proves the economy of operation still further, particularly in the part 
load range of the power generating portion of the plant. In a system 
of such design a condensing turbine uses the load-dependent HP 
steam flow while the load-independent LP steam flow is available 
for operating the distillation plant. The annual operating costs of 
various dual-purpose plant concepts are compared. 


3066 Heat output from large power-station block units for dis- 
trict-heating supply. Bierhoff, R. (Rheinisch-Westfaelisches Elektrizi- 
taetswerk A.G., Essen (Germany, F.R.)); Krueger, H. (Hambur- 
ische Electricitaets-Werke A.G. (Germany, F.R.)); Mareske, A. 
Berliner Kraft- und Licht (BEWAG)-A.G. (Germany, F.R.)); 
Schaumann, R. (Preussische Elektrizitaets-A.G. (Preussenelektra), 
Hannover (Germany, F.R.)); Strauss, L. (Bayernwerk A.G., Muen- 
chen (Germany, F.R.)). Elektrizitaetswirtschaft; 77: No. 6, 193- 
197(Mar 1978). (In German). 

Within the scope measures for saving primary energy, a more 
intense development of district-heating supply is aimed at in densely 
populated areas. In addition to heat-electric stations specially de- 
signed for district-heating supply, use will be made also of large 
power-station block units which are intended primarily for electric- 
ity generation. From the point of view of electricity supply the 
authors investigate the technical possibilities and economic condi- 
tions for the application of combined generation of heat and power 
in large power-station block units outside municipal areas. A model 
calculation demonstrates the estimation and comparison of the sepa- 
rate cost elements. 


3067 Performance and fields of application of gas turbine heat 
and power stations. Sazonov, B.V.; Albul, L.N.; Nikolaeva, T.A. 
(Moscow Power Eng Inst, USSR). Teploenergetika (Moscow); No. 1, 
12-16(Jan 1978). (In Russian). 

Specific characteristics of heat and power gas turbine plants 
are pointed out, methods of calculation of their fuel economy are 
described, performance indices are presented, and recommended 
fields of application are indicated. It is concluded that gas turbine 
heat and power stations (GT HPS) are highly efficient. Fuel econo- 
my that they give amounts to 0.6-0.7 of the annual fuel consumption 
of boilerhouses in the case of separate heat and power supply. GT 
HPS remain highly efficient even in the case of low thermal loads-- 
40-500 Gcal/h--where steam turbine HPS are economically inexpedi- 
ent. 


3068 Installation of contact-type economizers at power plants. 
Aronov, I1.Z.; Shanin, V.P. Teploenergetika (Moscow); No. 1, 31- 
32(Jan 1978). (In Russian). 

Loss of heat with exhaust gases in boilers fired by fuels 
forming considerable quantities of water vapors may be reduced by 
cooling flue gases to below the dew point and utilizing the hidden 
heat of vapor in contact-type economizers with feedwater at the 
temperature not above 25-30°C. A table gives data on the economic 
efficiency of introduction of contact-type economizers at heat and 
power plants. 
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ECONOMICS 


3069 Treatment of inflation in engineering economic analysis. 
Cassidy, F.; Schirra, G.W. (Public Service Electric and Gas Co., 
Newark, NJ). pp 6p, Paper F 76 601-5 of IEEE Power Engineering 
Society. Papers from the joint power generation conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Recent increases in inflation rates make it essential that infla- 
tion be properly treated in engineering economic analysis. A system- 
atic and internally consistent approach to the treatment of inflation 
in such analysis is presented. The problems of inconsistent treatment 
of inflation are discussed and several examples are given. 


3070 Economic implications of growth. Sigley, R.M. Jr.; 
Creighton, G.N. (General Electric Co., Schenectady, NY). pp 5p, 
Paper A 76 612-2 of IEEE Power Engineering Society. Papers from 
the joint power generation conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Electric utilities face many economic challenges brought on 
by today’s high cost of capital, higher costs of equipment, labor and 
fuel, reduced common stock prices, and inadequate earnings. A 
computerized financial model was developed to better understand 
and help develop strategies to overcome these challenges. The 
model analyses show the economies of electric utilities using existing 
resources more fully and improving load factor. 


OFF-PEAK ENERGY STORAGE 


REFER ALSO TO CITATION(S) 2843, 3539, 3546, 3549, 3581, 
3583, 3585 


3071 Energy stores in electric power supply systems. Gels, 
H.B.; Kopatz, M.; Seele, W. BBC-Nachr.; 60: No. 3, 110-116(Mar 
1978). (In German). 
Energy storage in an electric system offer many advantages, 
os. it can equalize load peaks and increase operating power stations. 
ie article explains the present system structure, presents possible 
storage systems and deals with the technical and economical possi- 
bilities of a modular storage system consisting of sodium-sulphur 
battery cells. 


3072 Compound cycle, pumped storage and conventional plants 
for peak-hour energy production. Milano, S.; Saggese, G. (Ente Naz 
per L’Energ Elettr/SPT, Torino, Italy). Termotecnica (Milan); 32: 
No. 3, 154-165(Mar 1978). (In Italian). 

The units for the production of electrical energy are com- 
pared from the technical and economical point of view, to find the 
adaptability to produce peak-hour energy. The compound and pump 
units, with complementary characteristics, are the most suitable for 
such working. 


FUELS 
REFER ALSO TO CITATION(S) 2214 


3073 Energy from bark: proven in practice. Coenders, F. Be- 
triebstechnik; 7: No. 8, 42, 44, 46(1976). (In German). 

In the pulp and paper factories, a large amount of bark by- 
products is accumulated once the bark has been removed from the 
tree trunks in scraper drums. In the case under review, these wastes 
are used as fuel for the steam supply of the power plant. The boiler 
described generates superheated steam of 535°C at 118 bar with an 
hourly output of 37 to 46 t of steam. The boiler, equipped with an 
auxiliary natural gas furnace, can also be fired, as the requirements 
may be with pure natural gas or with natural gas/bark waste as a 
mixture. In that case, the steam quantity increases accordingly. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 3633, 4438, 4455 


3074 (EPA—450/3-77-028) Development of computerized emis- 
sion projection and allocation system. Phase II. Comparison of exist- 
ing systems. Cirillo, R.R.; Concaildi, G.A. (Energy Research and 
Development Administration, Washington, DC (USA); Argonne 
National Lab., IL (USA)). Sep 1977. Contract W-31-109-ENG-38. 
199p. Dep. NTIS, PC A09/MF AO1. 

This report documents the second phase of a feasibility study 
to determine the need for a computerized emission projection and 
allocation (CEPA) system to assist state and local air pollution 
control agencies in conducting air quality analyses. The Phase II 
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evaluation procedure is carried out on four existing air quality 
analysis systems: the Air Quality for Urban and Industrial Planning 
system (AQUIP), the Computer-Assisted Area Source Emission 
Gridding Procedure (CAASE), the Engineering-Science Air Quality 
system (ESAQ), and the Metropolitan Washington Council of Gov- 
ernments model (MWCOG). The methodology involves a descrip- 
tion of the CEPA requirements without reference to any existing 
systems, a comparison of existing packages to those requirements, an 
identification of deficiencies, an estimate of effort required to remove 
those deficiencies, an evaluation of the effort needed to develop an 
entirely new system, and an assessment of the potential savings to be 
realized by employing a CEPA system in place of manual proce- 
dures. 


3075 Enthalpy of flue gases as a function of their temperature in 
the international system of units (si). Neugebauer, W. (Ingenieur- 
hochsch Zittau, Ger). Energietechnik; 27: No. 12, 493-495(Dec 1977). 
(In German). 

Calculation of an enthalpy-temperature function for flue gases 
of a steam generator is described. At the same time, an h, T-table in 
SI units is given for flue gas components (CO$sub 2$, H$sub 2$0, 
N$sub 2$, O$sub 2$, SOSsub 2$, and for the air). Its advantages in 
comparison to the often used c$sub P$, T-tables are pointed out. 
Equations are given for specific masses of the components with 
molar masses referred to the nuclide $sup 12$C. A numerical exam- 
ple explains the calculating procedure (h-enthalpy, c$sub p$-specific 
heat). 


3076 Noise control approaches in the design of thermal power 
plants. Niskode, P.M. (Westinghouse Electric Corp., Philadelphia); 
Hoover, R.M. pp 4p, Paper F 76 606-4 of IEEE Power Engineering 
Society. Papers from the joint power generation conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

From the working environment and community nuisance 
aspects, the sound levels in power plants are high enough to warrant 
noise control measures. In many cases they are required by law. 
Since retrofit measures are often expensive, inconvenient, and some- 
times impractical, noise control features should be incorporated in 
the initial design. Features such as topography of the plant site, 
general arrangement of equipment and plant architecture could be 
effectively used for control of noise in addition to specifying low 
noise machinery. 


3077 Power station noise sources and spectra. Avril, W.W. 
(Tennessee Valley Authority, Knoxville); Popeck, R.A. pp 10p, 
Paper F 76 617-1 of IEEE Power Engineering Society. Papers from 
the joint power generation conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Sound sources within power station boundaries contribute to 
overall plant noise level with different energy levels, spectra, and 
radiation characteristics. This paper attempts to identify characteris- 
tics and describe major plant sound producing equipment and their 
noise producing mechanisms with octave band and narrower band 
width examples. Sound level measurements in the near field of noise 
source can sometimes distinguish its characteristics but narrower 
band analysis may be required. This information should assist in 
better understanding and anticipating potentially noisy sources and 
sound spectra characteristics which can and do exist within power 
plant boundaries. 


3078 Noise control techniques for existing power plants. 
Buechler, J.P. (Long Island Lighting Co., Hicksville, NY); Thomp- 
son, E.P. pp 6p, Paper 76 621-3 of IEEE Power Engineering 
Society. Papers from the joint power generation conference. New 
York; Inst. of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Guidelines are provided for the selection and application of 
appropriate noise control techniques for equipment located in exist- 
ing power plants. Several noise reduction techniques, the scientific 
principles involved, and the major devices utilized with each tech- 
nique are listed and discussed. Possible sources of power plant noise 
are identified and possible methods of noise reduction are given. The 
selection of the most appropriate method for a particular piece of 
equipment can only be determined by an engineering analysis of 
each noise problem with careful consideration given to the economic 
feasibility as well as the effects on operation and maintenance of the 
equipment involved. 


3079 Noise control program for a large power station. Good- 
friend, L.S. (Lewis S. Goodfriend and Associates, Cedar Knolls, 
NJ). pp 4p, Paper F 76 622-1 of IEEE Power Engineering Society. 
Papers from the joint power generation conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1977). 
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From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

High noise level environments in an existing fossil fuel elec- 
tric generating station were examined. The results of the examination 
provided the input necessary for an effective noise control program. 
The equipment investigated and the control measures implemented 
in each area are presented. 


3080 Noise control design objectives. Shahan, J.E. (Sargent and 
Lundy, Chicago); Fisher, O.J. pp 6p, Paper F 76 630-4 of IEEE 
Power Engineering Society. Papers from the joint power generation 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The control of audible noise in the design of new ected 
plants is becoming increasingly important due both to developing 
regulations and increasing public concern about the adverse effects 
of excessive noise levels. Integrating noise control into the design 
process for a new facility requires first establishing design objectives 
to serve as the basis for coordinating the design effort. An approach 
is presented here for establishing practical design objectives that will 
be compatible with other design aspects and will result in effective 
yet economical project noise control. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 3825 


SORE. GAS AND PARTICULATE ABATEMENT AND 
CONTRO 


REFER ALSO TO CITATION(S) 2247, 3038, 3898, 4172, 4173 


3081 (EPA—600/7-77-073a, pp 1-36) Stationary source com- 
bustion control: environmental engineering R and D at IERL-RTP. 
Hangebrauck, R.P. (Environmental Protection Agency, Research 
Triangle Park, NC). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

The purpose and outline of Industrial Environmental Re- 
search Laboratory's programs in the area of combustion assessment 
and control are presented, including environmental assessment and 
control technology development aspects. The energy (combustion) 
technologies covered are pointed out and the fuel use picture for 
these indicated. The applicable control approaches, including exist- 
ing clean fuels, fuel cleaning, combustion modifications, and flue gas 
cleaning, are defined and examples of the emissions affected by these 
control approaches are given with emphasis on the air emission 
aspects. Each of the combustion control areas is discussed in terms 
of program activities and needs. Trends affecting the program, as 
well as some of the challenges, are discu: 


3082 (EPA—600/7-77-073a, pp 37-82) Environmental assess- 
ment of stationary source NO/sub x/ combustion modification tech- 
nologies. Mason, H.B.; Waterland, L.R. (Acurex Corp., Mountain 
View, CA). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977) 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

The EPA has determined that expanded technology for com- 
bustion modification NO/sub x/ control is needed to maintain air 
quality for NO2 in the 1980's and 1990's. In response to the expan- 
sion, there is currently a need to (1) ensure that the current and 
emerging control techniques are environmentally sound, and (2) 
ensure that the scope and timing of control development is adequate 
to achieve compliance with current and anticipated air quality 
standards. The environmental assessment program supports these 
needs through two main objectives: (1) identify the multimedia 
environmental impact of stationary combustion sources and NO/sub 
x/ combustion modification controls; and, (2) identify the most cost- 
effective, environmentally sound NO/sub x/ combustion modifica- 
tion controls for attainment and maintenance of current and project- 
ed NO» air quality standards to the year 2000. The initial effort was a 
preliminary assessment involving compilation and evaluation of 
process and impact data and determination of the program approach 
and priorities. Air quality projections for Los Angeles and Chicago 
showed that development of advanced combustion modification 
controls will be needed for all major stationary sources of NO/sub 
x/. Source priorities for testing and process evaluation were set, in 
the following order, according to current and projected emissions 
and prospects for control implementation: utility boilers, watertube 
industrial boilers, gas turbines, firetube industrial boilers, warm air 
furnaces, IC engines and industrial process combustion. Incremental 
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emissions of CO, UHC and particulate can be minimized through 
control development engineering. Other effluents--POM’s, segregat- 
ing trace metals and sulfates--show potential for increased emissions 
due to some combustion modifications. The current effort is focused 
on field tests and process evaluation to quantify this potential. 


3083 (PB—277012) Overfire air technology for tangentially 
fired utility boilers burning western U.S. coal. Final report jun 74-mar 
77. Burrington, R.L.; Cavers, J.D.; Selker, A.P. (C-E Power Sys- 
tems, Windsor, CT (USA)). Oct 1977. Contract EPA-68-02-1486. 
332p. NTIS PC A15/MF AOl. 

Resultss are given of an investigation and evaluation of the 
effectiveness of overfire air in reducing NOx emissions from tangen- 
tially fired boilers burning Western U.S. coal. Results are compared 
with those obtained during phase II, ‘Program for Reduction of NOx 
from Tangentially Coal Fired Boilers.’ Both programs investigated 
the effect that variations in excess air, unit slagging, load, and 
overfire air had on unit performance and emissions. The effect of 
biasing combustion air through various out-of-service fuel nozzle 
elevations was also investigated. The effect of overfire air operation 
on waterwall corrosion potential was evaluated during 30-day base- 
line and overfire air corrosion coupon tests. Overfire air operation 
for low NOx optimization did not significantly increase corrosion 
coupon degradation. Overfire air operation and reductions in excess 
air levels were effective in reducing NOx emissions. NOx reductions 
of 20 to 30% were obtained when operating with 15-20% overfire 
air. These reductions occurred with the boilers operating at a total 
unit excess air of about 15-25%, measured at the economizer outlet. 
Unit loading exhibited a minimal effect on NOx emissions. Water- 
wall slag conditions had wide and inconsistent effects on NOx 
emission levels. 


3084 (PB—277394) Evaluation of a sulfur dioxide mass emis- 
sion rate monitoring system. Final report Aug 76—Jul 77. Rollins, R. 
(Environmental Protection Agency, Research Triangle Park, NC 
(USA). Environmental Sciences Research Lab.). Jan 1978. 36p. 
(EPA—600/2-78/007). NTIS PC A03/MF AOI1. 

An evaluation was conducted to determine the capabilities 
and limitations of a commercially available monitoring system that 
provides sulfur dioxide mass emission rate data as a direct output. 
The monitoring system was operated continuously for extended 
periods at a coal-fired power plant and a sulfuric acid production 
facility. Additional testing was performed at a Simulated Stationary 
Source Facility to confirm some deficiencies noted during field 
operations. The system's performance was verified by comparing its 
output data with results using EPA emissions measurement reference 
methods. Results are presented for three performance tests at both 
field sites. For the power plant tests, the monitor agreed within 20% 
of the accepted reference method. In the case of the acid plant, the 
system accuracy was as poor at 58%. Generally, the monitoring 
system performed reliably throughout the extended test program. 
The system remained operational greater than 90% of the time 
during the four-month test period. 


3085 Reduction of nitric oxide using catalysts pretreated with 

selenium. Kittrell, J.R.; Herman, D.L. (to New England Power 

=. Co.). US Patent 4,080,426. 21 Mar 1978. Filed date 11 Apr 
. 8p. 

Base metal catalysts are pretreated with selenium, sulfur or 
sulfur compounds. Subsequently, a gaseous stream comprising nitric 
oxide, oxygen and ammonia is passed over the pretreated catalysts. 
— oe oxide is reduced to nitrogen and no nitrous oxide is 
ormed. 


3086 Assessment of current and advanced Nox control technol- 
ogy for coal-fired utility boilers. Thompson, R.E.; Sonnichsen, T.W.; 
Huang, H. (KVB, Inc, Tustin, Calif). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 23: No. 1, 188-195(12 Mar 1978). 

NOx is the remaining major or criteria pollutant that has not 
been effectively reduced to emission levels approaching 10% or less 
of those from an uncontrolled stationary combustion source. This is 
particularly true at the present in coal-fired utility boilers because of 
the conversion of fuel-bound nitrogen in the coal to NO during the 
combustion process. Consistent with the need of electric power 
generation from coal, EPA has established research goals for NOx 
emissions with coal of 200 ppm by 1980 and 100 ppm by 1985. If it is 
eventually shown that comparable levels are necessary to maintain 
air quality standards and cost-effective methods exist, then the 
likelihood of more stringent new source performance standards 
(NSPS) in the mid-1980's exists for coal-fired utility boilers. This is a 
comprehensive state-of-the-art review of all potential combustion 
modification methods for NOx control on coal-fired units. Combus- 
tion modification has in the past been the most cost-effective ap- 
proach to limiting NOx formation and emissions. With the emer- 
gence of selective gas-phase NOx decomposition methods, it was 
desirable to also conduct a review of the most recent developments 
in that field. It is concluded that continued progress is being made to 
reduce NOx emissions from direct coal combustion through low 
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NOx burner designs, currently capable of limiting emissions to 0.6 
Ib/MBtu and research designs expected to meet approximately 0.25 
ib/MBtu emission goals by 1980. 4 refs. 


3087 Application of the normal logarithmic law of distribution 
of polydispersed ash when calculating its trapping in electric filters. 
Rikhter, L.A.; Dichev, I.Kh. (Moscow Power Eng Inst, USSR). Izv. 
Vyssh. Uchebn. Zaved., Energ.; No. 1, 54-61(Jan 1978). (In Russian). 

The possibility of applying the logarithmically normal law of 
distribution of particle sizes to fly ash after boilers is demonstrated. 
The results of computer-aided solution of the probabilistic integral 
for ash slipping through the electric filter in the absence of a reverse 
corona are presented in the form of a nomogram. An analysis of the 
effect of ash dispersion on the efficacy of ash trapping by electric 
filters is given. 


3088 Chemistry of flue gas desulfurization. Forck, B. VGB 
Kraftwerkstech.; 57: No. 3, 194-199(Mar 1977). (In German). 

The removal of sulfur dioxide and traces of sulfur trioxide 
from the furnace exhaust gases required by the Technical Regula- 
tions on Clean Air represents gas cleaning which can be attained 
only by means of chemical reaction. The individual reactions and the 
conditions under which they occur are illustrated and, as far as 
possible, so are the side reactions, e.g., fly ash particles from hard 
coal combustion. (In German) 


SITE SELECTION AND LAND USE 
REFER ALSO TO CITATION(S) 3734, 4282, 4416, 4453 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 3030, 3045, 4251 


3089 (AD-A—050099) Small aperture on a multiconductor 
transmission line filled with inhomogeneous dielectrics. Report No. 2 
(final) 1 May 1976—30 Sep 1977. Kajfez, D.; Wilton, D.R. (Mississip- 
pi Univ., University (USA). Dept. of Electrical Engineering). 1 Nov 
1977. 120p. NTIS PC A06/MF AO1. 

The penetration of the electromagnetic pulse through a small 
aperture in the conducting plane is studied, when a multiconductor 
transmission line is located behind the aperture. The multiconductor 
transmission line is filled with inhomogeneous dielectric material, so 
that the propagating modes have different velocities. The aperture is 
replaced by a pair of electric and magnetic current moments, and the 
equivalent multiport for the aperture junction is developed. The 
accuracy of the dipole moment approach is checked by the continu- 
ous spectrum approach, and the limits of validity are established. 
(Author) 


3090 (COO—4206-4) Security assessment of power systems in- 
cluding energy storage. Progress report, January 1—March 31, 1978. 
Carroll, D.P.; Triezenberg, D.M. (Purdue Univ., Lafayette, IN 
(USA). School of Electrical Engineering). Apr 1978. Contract EC- 
77-S-02-4206. 40p. Dep. NTIS, PC A03/MF AOl1. 

Based on system response data provided by the Bonneville 
Power Administration, it has been confirmed that 10 MW is an 
adequate capacity for the IC unit which is proposed for supplemen- 
tary damping of the West Coast intertie, for the degree of damping 
which BPA considers as adequate. Some preliminary investigations 
have shown that IC units, with appropriate controls, should be 
capable of preventing the buildup of torsional oscillations in turbo- 
generators connected to series compensated transmission lines (sub- 
synchronous resonance). The implementation of an adequate “white 
noise” generator has allowed confirmation of an analog simulation of 
a power system with load variations. Autocorrelation estimates of 
signals measured on this simulation indicate that machine rotor angle 
dynamics should be readily identifiable, but dynamics due to exciters 
and governors are probably not identifiable. Likelihood functions (as 
a weighted sum of squares of residuals produced by a Kalman filter) 
appear to attain maximum value for the “true” parameters of the 
system, but the computational burden of doing dynamic estimation in 
a point estimation problem is prohibitive. The use of canonical forms 
for system linearized dynamics is being investigated, with the pros- 
pect of formulating point estimation type algorithms. 


3091 (EPRI-EL—643) Longitudinal unbalanced loads on trans- 
mission line structures. Final report. Mozer, J.D. (GAI Consultants, 
Inc., Monroeville, PA (USA)). Aug 1978. 342p. Dep. NTIS, PC 
A15/MF AOl1. 

Results are presented from EPRI Project RP-561 which 
pertains to the development of analytical procedures for calculating 
static and dynamic longitudinal loads on transmission line structures. 
Loadings due to broken wire and differential ice disturbances are 
considered. A computer program is described which solves the 
nonlinear equilibrium equations and calculates the residual static 
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longitudinal loads and displacements due to these disturbances. 
Impact factors, determined from broken wire tests described herein, 
are applied to the static analysis results to estimate the peak dynamic 
loads and displacements. Design guides, based on approximate meth- 
ods derived from the computer analysis and broken wire test results, 
are presented for the rapid determination of static and dynamic 
loads. These guides are given in the form of easy-to-use charts, 
tables, and equations that are suitable for preliminary design and 
evaluation. Several numerical examples illustrating the computer 
analysis and approximate analysis procedure are presented. 


3092 (PB—276219) A leakage alarm for live line working. Paul, 
I. (Electricity Council Research Centre, Capenhurst (UK)). Aug 
1976. 18p. (ECRC/N—885). NTIS PC A02/MF AOl. 

A leakage current alarm is described for use in overhead live 
line working. The device gives audible warning of leakage currents 
in excess of 200 microamps flowing on the surface of a live line 
handling stick. The alarm is energized directly from the leakage 
current, no other power source being needed. The circuit is relative- 
ly simple and requires only two close tolerance components and has 
been shown to be capable of many hours of continual use consistent 
with 24 years of normal service. 


3093 (PB—276220) Electric fields close to ground lightning 
flashes. Stringfellow, M.F. (Electricity Council Research Centre, 
Capenhurst (UK)). Aug 1976. 57p. (ECRC/R—897). NTIS PC A04/ 
MF AOl. 

Electric field changes have been measured at distances close 
to artificially triggered ground lightning flashes. These measure- 
ments confirmed that triggered discharges often comprise several 
strokes, and that strokes subsequent to the first are similar to those of 
natural lighting flashes. Channel charge density, current, and veloc- 
ity have been calculated for a number of such subsequent strokes. It 
is inferred from the measurements that natural flashes to ground 
would produce a field change which would give rise to bipolar 
induced overvoltage on overhead distribution or transmission lines 
close to the flash. The initial overvoltage excursion would be of 
negative polarity and is caused by the final descent of the flash 
leader to ground. 


3094 (PB—276513) A leakage current detector for in situ test- 
ing of 33kV surge diverters. Kearley, S.J. (Electricity Council Re- 
search Centre, Capenhurst (UK)). Jan 1977. 24p. (ECRC/R—1013). 
NTIS PC A02/MF AOl1. 

A device is described for testing the leakage current in 33kV 
surge diverters. The diverters may be tested without disconnection 
from the line and removal to ground level. Excessive leakage current 
may be noted, and the diverter removed from service before cata- 
strophic failure occurs. 


3095 (PB—276606) A failure mechanism in surge diverters. 
Baker, W.P. (Electricity Council Research Centre, Capenhurst 
(UK)). Jan 1977. 1lp. (ECRC/R—1014). NTIS PC A02/MF AO1. 

An examination of many surge diverters taken from 33kV 
service, together with some laboratory simulations, have enabled a 
major failure mechanism to be identified. In this mode of failure, 
believed to be present in about 1% of installed diverters, silica dust 
liberated from the surface of the silicon carbide resistor blocks 
absorbs moisture released from the resistor blocks and becomes 
polarizable so that, in turn, the dust is attracted to the high electric 
stress region of the spark gaps, reducing the hold-off voltage. Details 
of this finding have been passed to the British manufacturer who is 
considering improvements to the manufacturing process so as to 
minimize the effect. 


3096 (PB—276655) The effect of costing losses on M.V. system 
design. Cornfield, G. (Electricity Council Research Centre, Capen- 
hurst (UK)). Jul 1976. 19p. (ECRC/N—965). NTIS PC A02/MF 
AOl. 

With the increasing cost of energy, more pressure is now 
being put on engineers to design networks which take account of the 
capitalized cost of losses. By considering a number of studies, the 
effect of the cost of losses on tapering, optimum voltage regulation, 
and reinforcement strategies is investigated for M.V. networks. 


3097 (PB—276938) The improvement in voltage regulation, di- 
versity and losses caused by the interconnection of L. V. networks. 
Cornfield, G. (Electricity Council Research Centre, Capenhurst 
(UK)). Mar 1976. 13p. (ECRC/M—909). NTIS PC A02/MF AOl1. 

By the use of a Monte-Carlo simulation technique, the effect 
of interconnecting two identical radial distributors has been studied. 
The improvements in voltage regulation, diversity, and losses arising 
from interconnection have been found as a function of the number of 
consumers serviced by the distributor. Two types of consumer have 
been considered, one with a high ADMD low variation demand 
distribution, typical of electric central heating loads, and one with a 
low ADMD high variation distribution, typical of consumers with 
freedom of choice in fuel. 
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3098 (PB—277116) Some properties of the eutectic reaction of a 
mixture of bitumen and M.I.N.D. com Domun, M.K. (Elec- 
tricity Council Research Centre, Capenhurst (UK)). Apr 1977. 36p. 
(ECRC/R—1047). NTIS PC A03/MF AO1. 

The report describes the probable cause of the eutectic nature 
of mixtures of a bitumen and M.I.N.D. compound which may form 
in 11kV joints and boxes. The rheological and dielectric properties 
of some mixtures as well as those of the parent materials have been 
measured over the range of service temperature. The dielectric loss 
factor of a 50/50 mixture at 80°C is over 1.0 while the equivalent 
values for bitumen and M.I.N.D. compound are 0.085 and 0.014, 
respectively. The permittivity of the same mixture rises from 2.4 at 
20°C to 23.5 at 90°C, the sudden change taking place above 50°C. 
The dc resistivity of the mixture is also affected, although less 
noticeable. Another serious result of a 50/50 mixture is the reduced 
electric strength. At 80°C the breakdown voltage of the mixture is 
half that of unmixed M.I.N.D. compound. These effects of high 
fluidity and poor dielectric characteristics are discussed in relation to 
contamination of paper cable crutches where compound migration is 
possible and a mixture of inferior dielectric properties could reduce 
the dielectric integrity of cable ends against over-voltage surges on 
full load conditions. 


3099 Power management system. McMahon, M.B.; Guth, L.A.; 
Thomas, L.A. (to Encon Systems, Inc.). US Patent 4,090,088. 16 
May 1978. Filed date 17 Feb 1977. 14p. 

A power management system is described for controlling the 
power usage by a plurality of loads in a facility and including a 
system control unit for monitoring the power consumption of the 
loads and for generating a control signal when the consumption falls 
below a low level and when the consumption exceeds a high level, 
and a load control unit and a plurality of switching modules for 
receiving the control signal, and based upon eligibility and a preas- 
signed priority ranking, selecting and shutting down one or more of 
the loads for a first predetermined time period followed by a second 
predetermined time period during which the load is allowed to run, 
any shutdown load being designated as ineligible for further shut- 
downs during the cycle including both of the first and second time 
periods. 


3100 Specific features of engineering calculations of supports of 
aerial power lines subjected to the effect of variable loads. Chernetskii, 
M.S. (B SSR Polytech Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 
1, 104-108(Jan 1978). (In Russian). 

Analytical relations are obtained permitting determination of 
the dynamic-response factor and frequency of oscillations of the 
intermediate supports of aerial power lines. It is shown that the 
approximate method of determination of the frequency and period of 
oscillation of a support is the most acceptable one for engineering 
calculations, not only from the point of view of simplicity but also of 
exactitude of calculation. Specific data are presented on the determi- 
nation of the main characteristics of electric power line supports by 
means of the exact method and the method of mass reduction when 
structures are subjected to dynamic loads. The expediency of investi- 
gating the behavior of electric power line supports by the mass 
reduction method is demonstrated. 


3101 Evaluation of throughput capacity of power supply sys- 
tems. Minkin, M.B. Izv. Vyssh. Uchebn. Zaved., Energ.; No. 1, 119- 
123(Jan 1978). (In Russian). 

A method permitting determination of the throughput capac- 
ity between power supplies and any nodes of a network is proposed 
and justified. The problem is formalized by means of a system of 
oriented graphs. The algorithm proposed reduces the volume of 
computations considerably. An example illustrating the use of the 
algorithm is presented. 


3102 Sequential reduction of external networks for the security- 
and short circuit monitor in power system control centers. Dietze, P. 
(Siemens A.G., Erlangen (Germany, F.R.). Abt. ESTE). Siemens 
Forsch.- Entwicklungsber.; 7: No. 1, 24-27(1978). (In German). 

For the evaluation of the effects of switching operations or 
simulation of line, transformer, and generator outages the influence 
of interconnected neighbor networks is modelled by network equiv- 
alents in the process computer. The basic passive conductivity model 
is produced by sequential reduction and adapted to fit the active 
network behavior. The reduction routine uses the admittance matrix, 
sparse technique and optimal ordering; it is applicable to process 
computer applications. 


3103 H system--a new generation of SF; medium-voltage switch- 
gear. Schaumann, R.; Poole, D. Brown Boveri Rev.; 64: No. 11, 644- 
649(Nov 1977). 

The article describes a newly developed series of SFe 
medium-voltage circuit-breakers. These units operate in the current 
range above 30 kA on the puffer piston principle. For breaking 
currents below 30 kA the SF¢ extinction pressure is produced by the 
self-blast principle. This development offers economical switchgear 
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requiring a minimum of maintenance, which provides the network 
designer with fresh possibilities. 


3104 New standardized range of medium-voltage cubicles for 
minimum-oil and sfSsub 6$ switchgear. Munzinger, K.; Poole, D.; 
Maier, G. Brown Boveri Rev.; 64: No. 11, 650-655(Nov 1977). 

In the field of medium-voltage power distribution there is a 
definite trend towards increasing application of SF¢ circuit-breakers 
in addition to the switching techniques already introduced. Brown 
Boveri have therefore developed a series of standard medium-volt- 
age cubicles for minimum-oil and SF¢ circuit-breakers, the design of 
which complies with the needs for safety, flexibility and efficiency. 


3105 On-site high-voltage testing of SF; metalclad switch gear 
installations and compressed gas insulated cable. Schmidt, W.; Hogg, 
P.; Eidinger, A. Brown Boveri Rev.; 64: No. 11, 656-661(Nov 1977). 

Metalclad switchgear and, to a certain extent, compressed gas 
insulated (CGI) cables, are assembled at the manufacturers to form 
the largest transportable units possible. The individual components 
of such installations, and as a rule the complete transport units, have 
to pass specified type and manufacturing tests and must also be 
tested for sufficient insulating capacity. It may be presumed that the 
installation assembled on site from the single transported units fulfils 
the specified insulation requirements. A supplementary voltage test 
on the completed installation ensures that no damage has been 
caused during transport and that no errors have been made during 
assembly which are likely to significantly reduce the electric 
strength of the switchgear. 7 refs. 


3106 Earthing switching in metalclad, high-voltage SF; switch- 
gear installations. Mauthe, G.; Krieter, G.H. Brown Boveri Rev.; 64: 
No. 11, 662-666(Nov 1977). 

In metalclad, high-voltage switchgear installations earthing 
switches are very important components, the operating and safety 
requirements for which are accordingly very severe. The article 
introduces the range of earthing switches used in Brown Boveri SFe 
switchgear installations and show how they fulfill the requirements 
in every respect. 


3107 Lightning arresters for metalclad SF; switchgear with vol- 
tages from 72.5 to 525 kv. Hartmann, H.; Burger, U. Brown Boveri 
Rev.; 64: No. 11, 667-670(Nov 1977). 

Depending on the configuration and location within a net- 
work of SF$sub 6$ switchgear, which is now being installed on an 
increasing scale, it may be necessary to use SF$sub 6$-insulated 
lightning arresters to protect the main items of equipment, such as 
the transformers. Based on the familiar technology of the outdoor 
arrester type HM, the design and mode of operation of the metalclad 
arrester, and its advantages are described. 4 refs. 


3108 Self-extinction, an economic new principle for SF; circuit- 
breakers. Jakob, T.; Schade, E.; Schaumann, R. Brown Boveri Reyv.,; 
64: No. 11, 671-674(Nov 1977). 

Medium-voltage switchgear has to satisfy very strict require- 
ments with regard to reliability and freedom from maintenance. By 
using SF. it is possible to design switchgear which meets these 
demands entirely. The article presents a new principle--known as 
self-extinction--for use in SFs breakers, which utilizes the thermal 
expansion of the gas to create a blast to extinguish the arc. In order 
to determine the various factors which influence the quenching 
capability of this principle, it was necessary to adopt a new approach 
to the optical diagnosis of the arc region. 


3109 Method to evaluate dynamic reliability of power systems. 
Miki, T. (Mitsubishi Electric Corp., Japan). Electr. Eng. Jpn. (Engl. 
Transl.); 97: No. 2, 64-71(1977). 

Translated from Denki Gakkai Ronbunshi, B; 97: No. 4, 171- 
178(Apr 1977). 

A method is proposed for calculating the dynamic reliability 
of power systems. Features of the proposed method are as follows: it 
is possible to analyze the dynamic reliability of power systems 
analytically; the cascaded failure probability is used to facilitate the 
analysis of the effect of cascaded failure on the dynamic reliability of 
power systems; not only the steady-state value but also the transient 
behavior of dynamic reliability can be analyzed easily; and the 
proposed method is flexible. This flexibility has the following fea- 
tures: the computing time and computation cost can be adjusted 
according to the desired calculation accuracy; sensitivity analysis 
can be performed easily to study the effect of changes in reliability 
data such as failure rate, repair rate, etc., and power system configu- 
ration; and more elaborate methods of cascaded failure analysis can 
be “2 aaa easily into the proposed program when they are 
available. 


3110 Application of dynamic reliability evaluation method to 
model systems. Miki, T. (Mitsubishi Electric Corp., Japan). Electr. 
Eng. Jpn. (Engl. Transl.); 97: No. 2, 72-78(1977). 

Translated from Denki Gakkai Rorbunshi, B; 97: No. 4, 179- 
186(Apr 1977). 
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The dynamic reliability evaluation method is applied to four 
model systems to study the following three problems: are the com- 
puting time and computation cost reasonable; is it possible to reduce 
the computing time; and how much error is caused by reducing the 
number of power system states. The results show that the computing 
time of the proposed method is reasonable in practice, and can be 
reduced appreciably by employing the methods discussed, and the 
calculation error is tolerable. To apply the proposed methods to 
actual power systems more effectively, the following problems 
should be studied further: establishment of a method to calculate the 
cascaded failure probability more efficiently; and use of the proposed 
method to actual power systems to gain experience. 


3111 Study on digital filters for protective relays of electric 
power systems. Miki, Y. (Hitachi Ltd., Tokyo); Makino, J.; Sano, Y.; 
Okamura, M.; Ooura, Y. Electr. Eng. Jpn. (Engl. Transl.); 97: No. 2, 
101-108(1977). 

Translated from Denki Gakkai Ronbunshi, B; 97: No. 4, 223- 
230(Apr 1977). 

Three elementary digital filters and one bandpass filter for 
protective relay use are proposed. Their attenuation and phase 
characteristics as well as their transient response characteristics have 
been analyzed theoretically and experimentally. As a result of this 
study, it is confirmed that the proposed filters have sufficiently good 
attenuation characteristics and sufficiently high response speed. 


3112 Bang-bang-type optimal constant current control of paral- 
lel ac-de power transmission systems. Kobayashi, H.; Ichiyanagi, K. 
Electr. Eng. Jpn. (Engl. Transl.); 97: No. 3, 18-24(1977). 

Translated from Denki Gakkai Ronbunshi, B; 97B: No. 5, 
247-254(May 1977). 

The transient stability of an ac-dc hybrid system can be 
improved greatly by controlling the power flow of the dc transmis- 
sion line. In this study the optimal changeover curve of dc current 
setting value on the phase plane with a quadratic curve are approxi- 
mated. The coefficients of this curve are calculated in advance 
taking into account the loading condition of the power system and 
hence the proposed control scheme can be used for emergency 
control of the power system. The main conclusions from this study 
were that: to facilitate transient stability analysis, the dc transmission 
line is represented by equivalent load admittances, which vary every 
second with the operating condition of the transmission line; the 
action of the speed governor increases the damping coefficient of the 
power system and reduces the control time which means that the 
admissible range of the dc current setting value can be reduced by 
increasing the governor gain; and the optimal change-over curve of 
the dc current setting value is approximated by a quadratic curve, 
whose coefficients can be calculated in advance taking into account 
the loading condition of the power system. The suboptimal change- 
over curve thus obtained makes it possible to change the setting 
value of de current without time delay in emergency condition. 
While the case of three-phase short-circuit fault was specifically 
discussed, it is possible to extend the results obtained to the case of 
successful or unsuccessful reclosing. The proposed method could 
also be applied to multimachine systems by using equivalent network 
reduction methods. 


3113 Fast valving and neutral resistor application on a 600 MW 
fossil unit. Osborn, D.L. (Nebraska Public Power District, Colum- 
bus). pp 3p, Paper A 76 608-0 of IEEE Power Engineering Society. 
Papers from the joint power generation conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The effects of a resistor in the neutral of the step-up trans- 
former and the effects of dead time and valve closure time variations 
of the fast valving system on the stability of a 600 MW unit are 
described. The discussion is confined to a particular unit with a fairly 
weak transmission system 443 k from the next major source of 
generation. The unit is centered in the load area of 483 k by 160 k 
that it serves. 


3114 Description of discrete supplementary controls for stabil- 
ity. pp 9p, Paper F 76 626-2 of IEEE Power Engineering Society. 
Papers from the joint power generation conference. New York; Inst. 
of Electrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Transient stability is a characteristic that must be considered 
whenever an electric power system is expanded. Transient control 
methods using conventional continuous controls are well document- 
ed, but transient control can also be achieved using discrete control 
methods. This tutorial paper presents descriptions of ten discrete 
transient stability controls. Each description tells how the control 
acts to maintain stability, what effect its operation has on generating 
station mechanical and electrical equipment, and provides references 
to detailed articles. This information could serve as a starting point 
for detailed investigation of a particular control method. 
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3115 Optimal load dispatch using approximate linear program- 

ming. Shah, M.S.A.; Hill, E.F. (Univ. of New Brunswick, Frederic- 

ton). pp 7p, Paper A 76 629-6 of IEEE Power Engineering Society. 

o from the joint power generation conference. New York; Inst. 
lectrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

A method is developed for solving the optimal load dispatch 
problem by using repetitive approximate linear programming. The 
problem is formulated as a general optimization problem with net- 
work equations as equality constraints and limits on the system 
design rating and operational requirements as inequality constraints. 
The method is based on sensitivity relations and a linear program- 
ming approach. A step control algorithm is used to overcome 
convergence problems in the relinearization process. Test results on 
five and thirty bus systems illustrate the application of this method. 


AC SYSTEMS, EHV AND UHV 


3116 (HCP/T2097—01) Systems analysis of ultra-high-speed 
relaying and its impact on transmission networks. Final report. (Stone 
and Webster Engineering Corp., Boston, MA (USA)). Aug 1978. 
Contract EC-77-C-01-2097. 76p. Dep. NTIS, PC AO5/MF AOI. 

Portions of document are illegible. 

The purpose of the study was to determine the value to the 
electric utility industry of ultra-high-speed fault clearing and, in 
particular, the value of one-cycle total fault clearing time for EHV 
and UHV systems. Protective relaying aspects were examined to 
determine to what extent existing relay schemes can be improved 
and to identify promising new concepts that would fulfill the re- 
quirements of one-cycle fault clearing. System stability studies were 
made for three different types of applications that would benefit 
from high-speed fault clearing. These applications included radial 
systems designed to be stable for normally cleared faults, energy 
centers designed to be stable for breaker failure, and “dumbbell” 
systems consisting of two large systems interconnected by weak ties. 
Nominal voltage levels of 345, 500, 765, and 1,100 kV corresponding 
to maximum voltage ratings of 362, 550, 800, and 1,200 kV were 
included in the analysis. Where appropriate, both existing and future 
machine reactances and inertia constants were used. Performance of 
the various systems were compared on the basis of permissible 
power transfer with cne-cycle fault clearing compared to three-cycle 
fault clearing and were evaluated in terms of dollars per kilowatt- 
mile difference in transmission costs. 


3117 (PB—276857) Harmonic alarm for the supply industry. 
Barnes, H.; Kearley, S.J. (Electricity Council Research Centre, 
Capenhurst (UK)). Jul 1976. 21p. (ECRC/R—962). NTIS PC A02/ 
MF AOl1. 


The increasing harmonic voltage distortion of the main 
supply necessitates an inexpensive instrument to detect whether this 
distortion is excessive. A design for such an instrument is given with 
details of its principles of operation. Results obtained from the 
prototype are included. 


3118 Fast transfer of power station auxiliaries. Averill, E.L. 
(Public Service Co., Tulsa, OK). pp 5p, Paper F 76 616-3 of IEEE 
Power Engineering Society. Papers from the joint power generation 
conference. New York; Inst. of Electrical and Electronics Engi- 
neers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

There has been much work done concerning the analytical 
and theoretical analysis of bus transfers, most of this pertaining to 
the induction motor during transients; however, very little has been 
published presenting experimental data of such a transfer. Data are 
presented which were taken during and after a bus transfer on a 450 
MW fossil fired unit. The data show the validity of the models, but 
also indicate that the synchronous motor is more of a concern than 
previously thought. 


3119 New submarine power cable projects in Scandinavia. pp 
143-146 of Lead 74. London; Metal Bulletin Ltd. (1976). 

From 5. conference on lead; Paris, France (18 Nov 1974). 

The fabrication and testing of lead-sheathed submarine cable 
for power transmission projects in Scandinavia are described. The 
power transmission projects include (1) a 420 kV link between 
Sweden and Denmark; (2) an 84 kV cable between the Finnish island 
of Oeland with the Swedish mainland; and (3) a 250 kV dc cable 
between Sweden and Denmark. (RCK) 


DC SYSTEMS 
REFER ALSO TO CITATION(S) 3119 


NUCLEAR POWER PLANTS 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


3120 Largest superconducting cable segment of the world oper- 
ational. Elektroniker; No. 2, EL39-EL40(1978). (In German). 

The investigations on the longest functional superconducting 
cable section of the world at present are presented ed. The supercon- 
ducting three-phase current cable is to supply densely populated 
areas with electricity with a transmission capacity of more than 
2,000 MVA. It is expected that the cable will be in use after the turn 
of the century. Polyethylene sheeting is used for insulation, the 
superconducting layer of the conductor is pure niobium. The test 
cable for 100 kV is 35 m long. 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 3029, 3608, 3650, 3651, 3653, 
3656, 3660, 3661, 3662, 3663 


3121 (DOE/ET—0048(78)) Fission energy program of the U.S. 
Department of Energy. (Department of Energy, Washington, DC 
(USA). Office of Nuclear Energy Programs). Jun 1978. 267p. Dep. 
NTIS, PC Al2/MF AOl1. 

The document describes programs managed by the Program 
Director for Nuclear Energy, Department of Energy, and under the 
cognizance of the Committee on Science and Technology, United 
States House of Representatives. The major portion of the document 
is concerned with civilian nuclear power development, the bp | 
for which has been established by the National Energy Plan of April 
1977, but it also includes descriptions of the space applications and 
naval reactor programs. 


3122 (STI/PUB—465(Vol.1)) Nuclear power and its fuel cycle. 
Proceedings series. Volume I. Nuclear power prospects and plans. 
(International Atomic Energy Agency, Vienna (Austria)). Sep 1977. 
817p. (In several languages). (CONF-770505S—P1). IAEA, Vienna, 
Austria $50.00. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Forty-two papers of the forty-seven papers presented have 
been previously abstracted in ERA. Information is presented con- 
cerning general energy prospects; national system plans; current 
nuclear systems; advanced nuclear systems; advanced systems and 
applications; and energy analysis. 


3123 (STI/PUB—465(Vol.2)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 2. The nuclear fuel cycle, part 1. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Oct 1977. 708p. 
(In several languages). (CONF-770505—P2). IAEA, Vienna, Austria 
$50.00. 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Forty-five papers of the forty-six papers presented have been 
previously abstracted in ERA. Information is presented concerning 
integrated planning of fuel cycles; uranium eploration and evalua- 
tion; raw materials mining and processing; and fuel technology for 
LWR and HWR. 


3124 (STI/PUB—465(Vol.4)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 4. Radioactivity management. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Dec 1977. 873p. 
(In several languages). (CONF-770505—P4). IAEA, Vienna, Austria 
$50.00. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Separate abstracts were prepared for the individual papers 
included. 


3125 (STI/PUB—465(Vol.6)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 6. Nuclear power in developing countries. 
(International Atomic Energy Agency, Vienna (Austria)). Nov 1977. 
677p. (In several languages). (CONF-770505—P6). IAEA, Vienna, 
Austria $50.00. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977) 

Volume 6 covers nuclear power in developing countries 
including nuclear programs, small power reactors, desalination, and 
experience to date. Separate abstracts for the 43 papers included 
have previously appeared in ERA. 


3126 (STI/PUB—465(Vol.7)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 7. Nuclear power and public opinion, and 
safeguards. (International Atomic Energy Agency, Vienna (Aus- 
tria)). Dec 1977. 654p. (In several languages). (CONF-770505—P7). 
IAEA, Vienna, Austria $50.00. 
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From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Volume 7 covers sessions on nuclear power and public opin- 
ion and safeguards. Separate abstracts for the 38 papers included 
have previously appeared in ERA 


3127 (STI/PUB—465(Vol.8)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 8. Indexes and lists. (International Atomic 
Energy Agency, Vienna (Austria)). Dec 1977. 264p. (CONF- 
770505—P8). IAEA, Vienna, Austria $20.00. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Volume 8 contains tables of contents for volume 1-7, a list of 
participants, author and transliteration indexes, and indexes of 
papers. 


3128 Italy approves ‘mini-nuclear’ programme. Betts, P. Financ. 
Times Eur. Energy Rep.; No. 7, 15-21(9 May 1978). 

A report is presented on Italy’s energy situation, including 
figures for indigenous and imported sources and expected require- 
ments. The report covers fossil fuels, nuclear power, geothermal, 
solar and hydroelectric power. The nuclear power programme is 
outlined, showing the capacity, location and type of plants under 
construction or planned. 


3129 French emirs of uranium. Lucas, N. (Imperial Coll. of 
Science and Technology, London (UK)). Financ. Times Eur. Energy 
Rep.; No. 6, 10-17(25 Apr 1978). 

The French energy plan is described under the following 
heads: structure of supply/use; nuclear energy; oil consumption; coal 
consumption; gas consumption; energy conservation; renewable re- 
sources. The section on nuclear energy covers: nuclear program, 
uranium supplies (mining and enrichment), fuel fabrication and re- 
processing, finance and economics, political and administrative as- 
pects, nuclear trade, development of fast breeder reactor. 


3130 World nuclear power plant capacity. Nucl. Can./Can. 
Nucl.; 22-23(Apr 1978). 

Worldwide, there are now 190 nuclear power reactors in 
operation with a total generating capacity of 92 GW. Another 208 
reactors are under construction with a projected capacity of 185 
GW. In Canada, eight reactors in operation (at about the beginning 
of 1978) have a capacity of 4 GW. Another eight under construction 
(as of then) will produce 4.7 GW. All Canadian reactors except 
Gentilly 1 are of the CANDU PHWR type. All four Pickering units 
are in the world’s top ten for highest capacity factors in 1977, with 
Pickering 3 leading the list. For 27 countries, capacities of existing 
nuclear power plants and those under construction are tabulated. 


3131 Nuclear power in the USSR. Nucl. Can./Can. Nucl. 
24(Apr 1978). 

There are 36 nuclear power reactors either operating or 
under construction in the U.S.S.R. Eleven operating stations are 
tabulated with their capacity, type and number of units, and in- 
service date. Thermal reactors in the Soviet Union are based on two 
designs: the pressurized light water reactor and the graphite-moder- 
ated water-cooled boiling water reactor (LGR). Research into 
liquid-metal fast-breeder reactors is advanced, and one 600 MW unit 
was to be completed in 1978. The F.R. Germany has bought 
enriched uranium from the U.S.S.R. 


3132 Nuclear technological involvement. Grant, W.L.; Loubser, 
R.S. (Uranium Enrichment Corp. of South Africa, Ltd., Pretoria). 
Tydskr. Natuurwet.; 18: No. 1, 12-31(Mar 1978). (In Afrikaans). 

This article describes two levels of nuclear technological 
involvement by mankind, namely the involuntary or unconscious 
one, and the voluntary or conscious one. An example of the former 
is the energy supplied by the sun. The latter begins with the 
knowledge of nuclear energy, its applications and the technology 
necessary to utilise this energy. 


3133 What does nuclear power mean in Canada’s metalworking 
shops. Weller, J.A. (Canadian Nuclear Association, Toronto, Ontar- 
io). Can. Min. Metall. Bull.; 89: No. 3, 94-95(Mar 1978). 

Canada’s nuclear industry can produce more than 75% of the 
material and equipment used in CANDU nuclear power stations, to 
a value of C$600 million annually, excluding fuel and heavy water, 
which are also produced indigenously. The nuclear power program 
develops manufacturing codes, standards and skills of benefit to 
Canadian industry generally. The difficulty of anticipating the work- 
load is sometimes a disadvantage. The article emphasizes the de- 
mands placed on industry by the nuclear program, as well as the 
benefits, with one or two examples. 


3134 Power reactors in Member States. 1978 edition. Vienna; 
IAEA (1978). 123p. 

The computer-based reactor listing gives information on reac- 
tor core characteristics and plant systems for all power reactors in 
operation under construction and planned. The following two tables 
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are included to give a general picture of the overall situation: 
Reactor types and net electrical power; Reactor units and net 
electrical power by country and cumulated by year. 


3135 Nuclear power and the energy crisis. Politics and the 
atomic industry. Burn, D. London; Macmillan Press Ltd. (1978). 
348p. Pound 12.00. 

Price Pound12.00. 

An analysis is presented of the politics and economics of the 
decisions made during the past decade on the development and 
supply of nuclear power. The subject is treated under the following 
headings: first competitive reactor - the light water reactor (the 
paradox of LWR development, competitiveness accepted, the rise of 
costs - extent and sources, safety of the LWR, peak and collapse 
1974 to 76, the LWR outside the United States); AGR to SGHWR 
(the course of AGR development, sources of the AGR disaster, 
response to failure - two governments decide, single D and C 
company, LWR versus SGHWR). 


3136 Survey of the Spanish nuclear program. Antonanzas, J.L. 
(Iberduero, S.A., Bilbao, Spain). Elektrotech. Maschinenbau; 94: No. 
12, 548-551(Dec 1977). 

An outline is first given of the Spanish nuclear energy pro- 
gram, including a detailed list of the nuclear power plants in oper- 
ation, under construction or with a preliminar permit. Then, the 
nuclear contribution to the Spanish electrical system is presented for 
the past, present and the next term future. Finally, some data and 
comments are included about the cost and the public acceptance of 
the nuclear energy in Spain. 


3137 Present state and development of nuclear power stations in 
France. Conrad, R. (Electricite de France, 75 - Paris). Elektrotech. 
Maschinenbau; 94: No. 12, 553-555(Dec 1977). (In German). 

Nuclear power stations in operation and under construction in 
France are described. Future developments are discussed. Operating 
experience and economics of the stations already working are report- 
ed. 


3138 Role of nuclear energy in Belgium. van den Damme, R. 
(Brussels Univ. (Belgium)). Elektrotech. Maschinenbau; 94: No. 12, 
567-570(Dec 1977). (In German). 

The energy economy in Belgium is at the present time 90% 
dependent on imports and therfore all relevant efforts are being 
made to reduce this dependence to a small scale. By 1985, 43% of 
electricity supply (12% of total energy requirements) should be 
covered by nuclear energy. Electricity generated in nuclear power 
stations should cost 30% less than that generated in conventional 
power stations. A programme is being developed for the manufac- 
ture of uranium dioxide fuel elements and the processing of uranium. 


3139 Nuclear energy in Sweden. Holmin, N.; Nyberg, H. 
(Swedish State Power Board, Vallingby, Sweden). iderctich Mas- 
chinenbau; 94: No. 12, 543-548(Dec 1977). (In German). 

At the present time Sweden has six nuclear power stations in 
operation. It is expected that a new energy policy formulated in the 
autumn of 1976 will limit the construction of nuclear power stations 
and expand the use of alternative energy sources together with a 
greater saving of energy. 


3140 Development of nuclear power and its influence on the 
energy-supply strategy in Great Britain. Hryniszak, W. (Newcastle 
upon Tyne Univ. (UK)). Elektrotech. Maschinenbau; 94: No. 12, 556- 
567(Dec 1977). (In German). 

Great Britain was one of the first countries to use nuclear 
energy on a large scale. The good experience with the reactors 
already installed in the basis for the development programme which 
is not opposed. Preliminary work for the use of the fast breeder 
reactor and collaboration with other countries in nuclear energy 
techniques is described. 


3141 Future prospects for the incorporation of nuclear power 
stations into the electrical power system of Yugoslavia, Ljubisa, L. 
(Zajednica Jugoslovenske Elektroprivredre, Belgrade, Yugoslavia). 
Elektrotech. Maschinenbau; 94: No. 12, 521-524(Dec 1977). (In 
German). 

Four main areas which characterise the future development 
and the construction of nuclear power stations in Jugoslavia are 
presented: (i) the rating of nuclear power stations and the fuel 
requirements during their operating life, (ii) technology of nuclear 
reactors for these power stations, (iii) sites with special regard for 
the availability of cooling water and protection of the environment, 
and (iv) the integration of nuclear power stations into the electrical 
power system. 


3142 Use of nuclear energy in the German Federal Republic. 
Mandel, H. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (Germany, F.R.)). Elektrotech. Maschinenbau; 94: No. 12, 510- 
5$15(Dec 1977). (In German). 
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Economic growth is an important prerequisite for a stable 
economy in the German Federal Republic. Thus, future growth of 
energy requirements must be taken into account. Only nuclear 
energy is sufficiently developed to meet a relevant part of this 
requirement and at the same time replace fossil fuel. Its economic 
competitiveness with fossil energy sources has already been demon- 
strated many times although the present construction of nuclear 
power stations is seriously hindered. Nuclear power stations are 
listed with ratings and dates of completion. 


3143 Development and present state of nuclear energy in Swit- 
zerland. Veya, R. (Nordostschweizerische Kraftwerke A.G., Baden). 
Elektrotech. Maschinenbau; 94: No. 12, 532-537(Dec 1977). (In 
German). 

The energy situation in Switzerland is briefly reviewed. In 
1975-1976 the energy requirements were supplied by oil 76.6%, 
electricity 17%, gas 3.7%, coal 1.4% and wood 1.3%. Electricity 
was generated by water power 74.1%, nuclear power 20.7% and oil- 
fired power stations 5.2%. Nuclear power stations in operation, 
under construction and projected are listed, with brief details includ- 
ing ratings. The economic future of nuclear power is discussed. 


3144 Integration of nuclear power in the Portuguese network. 
Present status. Videira, F.M. (Electricidade de Portugal, Lisbon, 
Portugal). Elektrotech. Maschinenbau; 94: No. 12, 551-553(Dec 1977). 

The main characteristics of the Portuguese electric energy 
production system and their evolution in the past and near future are 
presented. Taking into consideration the Portuguese energy re- 
sources the alternatives to meet the additional long range electric 
energy needs are evaluated. Finally some comments are made about 
the present status of the nuclear option. 


3145 Nuclear. Des. Eng. (Toronto); 23: No. 8, 20-21(Aug 1977). 

Some information on the Canadian nuclear programme is 
provided, the emphasis being on research and development and on 
some budget figures. It is stated that it can be argued successfully 
that nuclear power generation is cleaner, safer, and in most parts of 
the country, cheaper, than coal. Basic features of Candu power 
reactors are very briefly explained, with mention of the operating 
nuclear power stations - Pickering, Bruce, Douglas Point, NPD, 
Gentilly-1. The federal government provides financial support for 
one nuclear power station in each province; therefore loans have 
been made to Quebec for Gentilly-2 and to New Brunswick for 
Point Lepreau. Canadian research on fusion is based on the laser 
method; it is going on at INRS-Energie, a division of the University 
of Quebec. 


3146 Drastic reductions of the nuclear program of the European 
Community until 1985. Giesel, H.B. Glueckauf; 113: No. 15, 778- 
780(Aug 1977). (In German). 

The energy-political targets aimed at by the Commission of 
the European Communities in 1974 were about 200,00 MW fromnu- 
clear energy. In Autumn 1976, 125,000 MW were estimated and in 
Spring 1977, finally only 90,000 MW. The foreseeabletruth is prob- 
ably about 60,000 MW. The article discusses this development and 
tries to estimate the consequences forpower industry and energy 
policy. 


3147 Industrie nucleaire francaise. (French nuclear industry). 
Paris, France; CEA (1977). 96p. (In French). 

The position of nuclear energy in the world energy market, 
the nuclear boiler industry (PWR, breeders, small nuclear plants) 
and the nuclear fuel cycle industry (U ore processing, transformation 
of U concentrates into hexafluoride, U enrichment, fuel fabrication, 
zirconium and its alloys, reprocessing) are reviewed. Numerous 
graphs and tables are given. 


3148 Influence of NRC electrical system criteria on nuclear 
power plant availability. Dumper, W.C.; Nobile, E.B. (Gibbs and 
Hill, Inc., New York). pp 4p, Paper A 76 604-9 of IEEE Power 
Engineering Society. Papers from the joint power generation confer- 
ence. New York; Inst. of Electrical and Electronics Engineers, Inc. 
(1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Regulatory Guides and General Design Criteria were devel- 
oped by the Nuclear Regulatory Commission (NRC) to provide 
reasonable assurance that nuclear power plants can be operated 
without undue risk to the health and safety of the public. A number 
of the NRC requirements have the effects of reducing plant avail- 
ability under certain conditions. In contrast, some NRC require- 
ments may enhance plant availability. This paper discusses the 
impact of various NRC requirements on plant availability and plant 
design. 


3149 Computer aided evaluation of operator performance. Pack, 
R.W. (Electric Power Research Inst., Palo Alto, CA). pp 350-361 of 
Thermal reactor safety. Vol. I. La Grange Park, IL; American 
Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In May 1976, EPRI initiated a research project, RP769, 
“Performance Measurement System for Training Simulators,” to 
design, install, and test run on the Browns Ferry nuclear power plant 
training simulator a system capable of automatic recording of statisti- 
cal information on operator action and plant response. The following 
exercises were developed in the initial, 15 month phase: reactor 
criticality, plant startup, scram from high power, and main steam 
isolation valve closure. Key variables and actions suitable for moni- 
toring by the training simulator computer were identified and pro- 
grammed; for operator actions that the computer could not monitor, 
checklists were prepared in a format that minimized the subjectivity 
of the instructor's evaluation. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 3298, 3327, 3362, 3363, 3374, 
3382, 3387, 3390, 3391, 3397, 3434, 3435, 3456, 3458, 3460, 3474, 
3475, 3476, 3491, 3493, 3494, 3501, 3502, 3503, 3512, 3514, 3516, 
3518, 3519, 3524, 3528, 4125 


3150 (BNL-NUREG—24344) Slug-annular transition with par- 
ticular reference to narrow rectangular ducts. Jones, O.C. Jr.; Zuber, 
N. (Brookhaven National Lab., Upton, NY (USA); Nuclear Regula- 
tory Commission, Washington, DC (USA)). 1978. Contract EY-76- 
C-02-0016. 11p. (CONF-780918—1). Dep. NTIS, MF AO1. 

From International centre for heat and mass transfer; Du- 
brovnik, Yugoslavia (4 Sep 1978). 

Portions of document are illegible. 

The transition from slug-flow to annular-flow in two-phase, 
gas-liquid mixtures is analyzed. A transition equation is derived 
which agrees well when compared with objective data determined 
from the disappearance of the low-void peak in the void fluctuation 
probability density in a rectangular duct. Application to other geom- 
etries is suggested and tabular recommendations given for determina- 
tion of the drift flux coefficient, K, based on results in the literature. 


3151 (EPRI-NP—511) Gamma scan measurements at Edwin I. 
Hatch Nuclear Plant, Unit 1 following cycle 1. Final report. Shiraishi, 
L.M.; Parkos, G.R. (General Electric Co., San Jose, CA (USA). 
Nuclear Energy Engineering Div.). Aug 1978. 218p. Dep. NTIS, PC 
A10/MF A0Ol1. 

Portions of document are illegible. 

A measurement program to obtain relative La-140 gamma ray 
intensities from irradiated fuel bundles and rods was conducted at 
the Hatch-1 Reactor during the refueling and maintenance outage at 
the end of the first fuel cycle. Of 106 bundles measured, 75 com- 
prised a complete octant of the core and 35 were adjacent to 
partially inserted control blades. The report describes the measure- 
ment program and contains the gamma scan measurement data. The 
data are reported as relative La-140 intensities for discrete locations 
along the fuel axis. The data are further formatted into various 
displays to accentuate particular features of the core, such as con- 
trolled bundle shapes, core radial shapes, and bundle power asymme- 
tries. Evaluation of the measurement uncertainties yields values of 
+-1.7% (1 sigma) for bundle nodal intensities and +-2.0% (1 sigma) 
for most of the single fuel rod intensities. 


3152 (NUREG/CR—0143) Use of ion exchange to treat radio- 
active liquids in light-water-cooled nuclear reactor power plants. 
Clark, W.E. (comp.). (Oak Ridge National Lab., TN (USA)). Jan 
1978. Contract W-7405-ENG-26. 130p. (ORNL/NUREG/TM— 
204). Dep. NTIS, PC A07/MF AO1. 

This study was made to update an existing report on the 
current and future uses of ion exchange as a method for treating 
liquid radioactive waste streams at light-water reactor (LWR) power 
plants. Data were obtained from questionnaires sent to nuclear 
power plants, architect-engineering firms, and equipment suppliers. 
These data were supplemented by personal communications and, in a 
few cases, by information extracted from company reports. Detailed 
results obtained from responses received from the operators at 14 
boiling water reactors (BWRs) and 19 pressurized water reactors 
(PWRs) are tabulated in the Appendix. Summary tables are present- 
ed for average decontamination factors (DFs) and for volumes and 
activities of the spent resin generated by operating reactors. A list of 
recommendations for improving the efficiency of the ion exchange 
process is also included. 


3153 (NUREG/CR—0160) Evaluation of fission product after- 
heat. Quarterly report, January 1—March 31, 1978. Spinrad, B.I. 
(Oregon State Univ., Corvallis (USA). Dept. of Nuclear Engineer- 
ing). Jun 1978. 60p. NTIS $5.25. 
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Presented here are topical reports on the following topics: 
uncertainties to be associated with independent fission product yields 
that are inferred from parameters of the Gaussian charge-distribution 
model; a “best estimate’ of the decay heat from thermal neutron 
fission of **°Pu, and of its uncertainties; and similar estimates of 
decay heat from **°U, **!Pu and 7°*U fission. Progress is reported 
briefly on: specification of uncertainties of fission yields for ENDF/ 
B-V; prediction of average decay energies of individual fission 
products; effects of burnup and conversion on decay power of 
reactors; and estimation of the sensitivity of decay power to fission- 
product half-life uncertainties. 


3154 (NUREG/CR—0271) Embedded Zircaloy-sheathed clad- 
ding thermocouples. Wilkins, S.C. (Idaho National Engineering Lab., 

Idaho Falls (USA). Jul 1978. Contract EY-76-C-07-1570. 46p. 
(TREE—1262). Dep. NTIS, PC A03/MF AOI. 

Zircaloy-sheathed Type-K thermocouples, fabricated to a di- 
ameter of 0.61 mm and flattened to a thickness of 0.43 mm are 
described. These instruments are embedded on the surface of electri- 
cally-heated fuel rod simulators and used to obtain data for a 
program intended to characterize the perturbing effect of surface- 
mounted fuel rod cladding surface thermocouples. Differences be- 
tween drawn and swaged thermocouples, which led to the drawing 
technique used in fabrication, are discussed, and the method of 
attachment of the flattened thermocouples to zircaloy-clad fuel rod 
simulators is illustrated. Laboratory test results of blowdown/re- 
flood simulation, freeze-point calibration, and response time testing 
of prototype instruments are presented. 


3155 Acoustic emission testing for the integrity analysis of 
pressure containment structures. Parry, D.L. (Exxon Nucl Co, Inc). 
Combustion; 49: No. 8, 18-23(Feb 1978). 

The author first briefly discusses the principles and advan- 
tages of acoustic emission analysis (AEA) nondestructive testing 
technology, and then describes the AEA Systems developed by 
Exxon Nuclear Co. Inc., which use piezoelectric transducers discon- 
tinuities in materials under stress. As many as 60 to 90 transducers 
may be required to test the entire pressure containment system of a 
nuclear plant. Application of AEA to the testing of beam structures 
and pipelines is also discussed. 


3156 Observations and hypothesis on pellet-clad interaction fail- 
ures. Garzarolli, F.; Manzel, R.; Peehs, M.; Stehle, H. (Kraftwerk 
Union, Erlangen, Ger). Kerntechnik; 20: No. 1, 27-31(Jan 1978). 

Pellet-clad interaction (PCl) failures in fuel rods of older 
PWR and BWR plants have been carefully examined and compared 
with the results of special power ramp tests as well as literature data. 
Out-of-pile tests expecially on the subject of iodine stress corrosion 
cracking and iodine chemistry within a fuel rod have been per- 
formed in order to shed more light upon the mechanisms and their 
related critical conditions. 18 refs. 


3157 Standardization of the light water nuclear power plants in 
France. Brignon, P. (Electr de Fr, Etud et Proj Therm et Nucl). Rev. 
Gen. Nucl.; No. 6, 483-488(Dec 1977). (In French). 

An analysis of the methods and means applied in France to 
develop a strong and voluntary action for standardizing light water 
nuclear power plants is presented. 


3158 Safety training and simulators. V. Nuclear power genera- 
tion plant. Enkan, H. (BWR Operation Training Center, Fukushima 
(Japan)). Otomeshon; 22: No. 13, 56-60(Dec 1977). (In Japanese). 

Most of nuclear power stations in Japan use light water 
reactors, and they are classified into BWR and PWR types. The 
training centers for the operators of these power stations are also 
divided into two, namely BWR Operation Training Center and 
Nuclear Power Generation Training Center for PWR operation. 
Both centers started the training in April, 1974. In this paper, the 
outline of the training of operators for BWR nuclear power stations 
is mainly introduced. First, the safety in nuclear power generation 
and the design and analysis for ensuring the safety are explained. As 
the result of safety analysis, the operators must train sufficiently so 
that they do not commit misoperation lest it develops into an 
accident. The operators must not depend solely on automation 
system, because large complex systems require more skill of opera- 
tors than ever. The simulator in the BWR Operation Training 
Center was manufactured by Tokyo Shibaura Electric Co. simulat- 
ing No. 3 plant in Fukushima No. | Nuclear Power Station, Tokyo 
Electric Power Co. The method of simulation, the functions of the 
simulator, and the simulation models are described. The training 
course is divided into three kinds, beginning course, retraining 
course and special course. The results of training in three and a half 
years were generally satisfactory. The results of evaluation of the 
training system and the simulator are given. 


3159 (NUREG/TR—0029) Development of a burn-up (deple- 
tion) program for calculation of the 3-D burn-up dependent power 
density distribution in light water reactors. Bennewitz, F.; Mueller, 
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A.; Manfred, R.W. (Kraftwerk Union A.G., Erlangen (Germany, 
F.R.)). Nov 1977. Translation of BMFT-FB-K—77-06. 74p. Nuclear 
Regulatory Commission, Washington, DC. 

Based on the nodal collision probability method, a multi- 
dimensional reactor burn-up program MEDIUM has been devel- 
oped. The program is written for 2 neutron energy groups. It is 
characterized by high computing speed, considerable generality and 
flexibility, a number of useful program options, and good accuracy. 
The three-dimensional flux calculation model is described, as are the 
formulation and method of solution of the nuclear depletion equa- 
tions and further details of the program structure. The results of a 
number of comparisons with experimental data and with independ- 
ent computer programs are presented. 


3160 Model engineering for piping layout of boiling water reac- 
tor nuclear station. Tsukada, K.; Uchiyamj, M.; Wada, T.; Jibu, N. 
(Jpn At Power Co). Hitachi Hyoron; 26: No. 6, 189-194(1977). 

A nuclear power station is made up of a wide variety of 
equipment, piping, ventilation ducts, conduits, cable trays, etc. Even 
if equipment arrangement and piping layout are carefully planned on 
drawings, troubles such as interference often occur at a field installa- 
tion. Accordingly, it is thought very useful to make thorough 
examinations with plastic three-dimensional models in addition to 
drawings. This article discusses the problems and effectiveness of 
model engineering and conditions for its application. Model engi- 
neering for the piping layout of a boiling water reactor building is 
considered. A 1/20 scale model of the reactor building is presented. 


3161 Evaluation of fission product afterheat. Baker, S.E.; Pri- 
chard, A.; Spinrad, B.1.; Trapp, T.J.; Wong, B.M.K.; Wu, C.H. 
(Oregon State Univ., Corvallis). pp 146-162 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The results of a 3-1/2 year program to evaluate the state of 
knowledge of short-term shutdown heating in LWR’s is presented. 
The work has consisted of three main types of effort. First, the 
sources of uncertainty inherent in summation calculations, and their 
propagation through these calculations to produce uncertainties in 
the derived decay power were examined. Second, the various incre- 
mental effects on decay power which might be expected to affect the 
predicted values of an idealized case as applied to real operation of a 
light water reactor were examined. Finally, the various experiments 
on decay power, particularly the recent ones of high precision, both 
to validate the summation method and to aid in the formulation of 
new standards were studied. 


3162 Results of gap conductance tests in the power burst facili- 
ty. Garner, R.W.; Sparks, D.T. (EG and G Idaho, Inc., Idaho Falls). 
pp 106-120 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Light water reactor (LWR) fuel rod behavior studies are 
being conducted by the Thermal Fuels Behavior Program of EG 
and G Idaho, Inc. These studies are being performed under contract 
to the Energy Research and Development Adminstration at the 
Idaho National Engineering Laboratory (INEL), as part of the 
Nuclear Regulatory Commission’s Water Reactor Safety Research 
Fuel Behavior Program. Experimental data for verification of ana- 
lytical models developed to predict light water nuclear fuel rod 
behavior under normal and postulated accident conditions are being 
obtained from a variety of in-reactor and out-of-reactor experiments. 
This paper summarizes the results of tests performed in the Power 
Burst Facility (PBF) to obtain data from which the thermal re- 
sponse, gap conductance, and stored energy of LWR fuel rods can 
be determined. Primary objectives of the PBF gap conductance test 
program are (a) to obtain data on a variety of pressurized water 
reactor (PWR) and boiling water reactor (BWR) fuel rod designs, 
under a wide range of operating conditions, from which gap conduc- 
tance values can be determined and (b) to evaluate experimentally 
the power oscillation method for measuring the gap conductance 
and thermal response of a fresh or burned LWR fuel rod. Tests have 
been performed with both irradiated and unirradiated PWR-type 
fuel and with fresh BWR-type fuel rods. Some PWR rod test results 
are described, and the thermal response data from BWR rod tests are 
discussed in greater detail. Comparisons are made of gap conduc- 
tance values determined by the tests with analytically calculated 
values using the Fuel Rod Analysis Program-Transient (FRAP-T) 
computer code. These comparisons provide insight into both the 
experimental measurements methods and the validity of the gap 
conductance models. 


3163 Optimum adjusting method of fuel in a reactor. Otsuji, N.; 
Shirakawa, T.; Toyoshi, I.; Tatemichi, S.; Mukai, H. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-13092/A/. 22 Jul 1976. 14p. (In Japanese). 
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The object of the method is to effectively select an intermedi- 
ate pattern of a control rod to thereby shorten time required to 
adjust the fuel. Control rods are divided into several regions in 
concentric and circular fashion or the like within a core. A control 
rod position satisfied with a thermal limit value in a maximal power 
level is preset as a target position by a three dimensional nuclear 
hydrothermal force counting code or the like. Next, an intermediate 
pattern of the control rods in each region is determined on the basis 
of the target position, and while judging operational condition, a 
part of fuel rods is maintained for a given period of time in a level 
more than power density of the target position with the power 
increased within the range not to produce interaction between pellet 
and cladding material (PCI), so that said power density may be 
learned. Thereafter, the power is rapidly decreased. Similar oper- 
ation may be applied to the other fuel rods, after which the control 
rod may be set the target position to obtain the maximum power 
level. 


3164 Restoring method of ductility of cladding tube. Oguma, M. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978-11298/A/. 19 
Jul 1976. 4p. (In Japanese). 

The object of the method is to simultaneously carry out 
ductility restoring treatment of a number of assemblies. Fuel assem- 
blies subjected to ductility restoring treatment are moved from the 
core to a fuel storage pool, the pool is filled with helium gas while 
gradually decreasing a water level therein to remove water, at which 
stage it is held in that state for about 30 minutes, and decay heat of 
the fuel rods is utilized to restore ductility. The temperature required 
to restore ductility is from 500 to 600°C in the temperature of the 
cladding tube. The helium gas is utilized to prevent oxidation of fuel 
assemblies and to prevent leakage of FP gases outside the storage 
pool. 


3165 Increasing method of reactor power. Ono, T.; Toyoshi, L.; 
Tanabe, Y. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1978-8496/A/. 13 Jul 1976. 6p. (In 
Japanese). 

The object of the method is to bring a power to a predeter- 
mined level as early as possible without imparting a cladding materi- 
al an amount of deformation more than a limit amount of deforma- 
tion which gives rise to damage of cladding due to interaction 
between fuel pellets and cladding material. A number of fuel ele- 
ments are charged in a core within a reactor. These fuel elements 
have a number of fuel pellets received within a cladding tube. When 
the control rod is driven or flow rate in core is varied by a recycling 
pump to increase power of reactor, the power is increased minor 
stepwise with the amount of deformation of the cladding tube 
retained within elastic deformation or small plastic deformation, thus 
the power being retained for a given period of time. By retention of 
power for a given period of time, the pellets are subject to creeping 
and the elastic deformation restores as time passes. By repetitious 
operation thereof, the power may be increased with the amount of 
deformation of the cladding tube retained within elastic deformation 
or small plastic deformation. 


3166 Core supporting plate. Kotani, K.; Murase, M.; Sumida, I. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978-8,494/A/. 12 
Jul 1976. 4p. (In Japanese). 

The object of the invention is to provide a core supporting 
plate having a structure which decreases vibrations of Local Power 
Range Monitor (LPRM) tube. A core supporting plate is formed 
with a cooling water hole which reduces a flow rate of cooling 
water near LPRM tube and which flattens flow velocity distribution 
of the cooling water in vertical section. In an embodiment, the 
cooling water hole is of a rectangular configuration and is disposed 
at an angle of 45° with respect to the bypass direction. The hose is 
arranged adjacent a fuel support to provide a distance from the 
LPRM tube. Thus, water injected through the cooling water hole 
becomes uniform in its flow velocity distribution in the periphery of 
the LPRM tube, comes into contact with the LPRM tube after the 
flow velocity has been lowered, and becomes easy to be branched 
into the bypass. This enables decrease in vibration of the LPRM 
tube. 


3167 Boiling water type atomic power plant and its operation 
method. Toyoshi, I. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (Japan)). Japanese Patent 1978-8,495/A/. 9 Jul 1976. 4p. 
(In Japanese). 

The of the invention if to increase the void rate for the first 
half during operation whereas decrease the void rate as the operation 
shifts to the second half, without replacing fuel charged, to thereby 
improve burnup during a period of operation. Operation takes place 
with a variable throttle valve totally opened, from an initial period 
of operation to an intermediate period during one cycle, to rise feed 
water temperature. That is, operation takes place with the void rate 
increased during the initial period of operation to harden neutron 
spectrum. This increases neutron resonance absorption of U***, in- 
creases conversion ratio into Pu***, and improves burnup. When the 
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operation is continued and as a result the burnup comes close to its 
end, the variable throttle valve is throtted to decrease the feed water 
temperature and to decrease void rate for operation. By the neutron 
spectrum softened thereby, Pu?*® contributes to nuclear reaction to 
increase the burnup. 


3168 Method of constant flow rate injection of oxygen. Hotta, 
T. (to Nikkiso Co. Ltd., Tokyo (Japan)). Japanese Patent 1978-4194/ 
A/. 30 Jun 1976. 3p. (In Japanese). 

The object of the method is to permit proper and smooth 
injection of oxygen according to the flow rate through the fluid 
system by using hydrogen peroxide water as the oxygen source in 
case of primary coolant treatment. Hydrogen peroxide water is fed 
out through a constant rate pump, which is capable of capacity 
control, by a constant rate according to variations of the flow rate in 
the fluid system, thereby achieving constant flow rate injection of 
hydrogen peroxide water according to variations of the flow rate in 
the primary coolant system. Further, immediately before injecting 
the hydrogen peroxide water into the primary coolant system, it is 
heated at about 200°C to thermally decompose it into water and 
oxygen, thus achieving in effect the contact between the primary 
coolant and oxygen and also achieving the injection of oxygen by 
accurate measurement of the flow rate thereof under the action of a 
constant flow rate pump. 


3169 Feedwater control device for a reactor. Nanba, H. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1978-4192/A/. 30 Jun 1976. 4p. (In Japanese). 

The object of the device is to improve the safety of the 
control device by arranging such that the rate of feedwater is not 
changed even with the occurrence of the change in the reactor 
water level with the change in the reactor pressure or other causes 
so long as the rate of the coolant in the reactor is not substantially 
changed. The factors for the reactor water level are corrected by 
using a setting adjustment signal of a reactor water level correction 
circuit, which comprises a reactor pressure detector and a reactor 
water level preset point adjuster, and through switch contacts which 
act so as to automatically cause and stop feedwater for matching the 
operating state of the reactor. 


3170 Rapid suppression device of reactor power. Yamamoto, F.; 
Ebata, S. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1978-1790/A/. 28 Jun 1976. Sp. (In 
Japanese). 

The object of the invention is to release surplus steam in the 
reactor and to rapidly impart the negative reactivity to the reactor, 
when a main steam stop valve of a BWR type reactor is rapidly 
closed, to thereby suppress the reactor power rapidly. A number of 
pipes, which release steam and cooling water outside the reactor, 
extend through a core. The end of the pipe within the reactor is 
open above or below the coolant level. A safety valve is provided on 
the pipe outside the reactor so that the valve may be automatically 
opened when a turbine steam stop valve or the like is rapidly closed. 
The pipe within the reactor is formed with a plurality of small 
openings so that cooling water may be passed therethrough. When 
the steam pressure within the reactor increases to open the safety 
valve, the cooling water in the pipe is rapidly released outside the 
reactor and the pipe is filled with steam to form voids within the 
reactor, thus imparting the negative reactivity to the reactor. 


3171 Cladding tube of fuel rod for a BWR type reactor. Na- 
kayama, H.; Fujie, K.; Kuwahara, H.; Hirai, T.; Kakizaki, K. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978-1786/A/. 28 Jun 
1976. 3p. (In Japanese). 

The object of the invention is to form a cladding tube wall 
with tunnels in communication with the exterior through a number 
of small-diameter openings to rapidly disperse a large quantity of 
heat thereby providing high density of the fuel rod. Tunnels adjacent 
to each other are provided under the skin in contact with cooling 
liquid of a cladding tube, and a number of openings through which 
said tunnels and the periphery of the cladding tube are placed in 
communication are formed, said openings each having its section 
smaller than that of said tunnel. With this arrangement, the cooling 
water entered the tunnel through some of small diameter openings 
absorbs heat of the fuel rod to be vaporized, which is flown out into 
the cooling water through the other small diameter openings and 
formed into vapor bubbles which move up for release of heat. 


3172 Inspection device of an irradiated fuel. Nakagawa, T. (to 
Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). 
Japanese Patent 1978-395/A/. 25 Jun 1976. 6p. (In Japanese). 

The object of the device is to provide an arrangement where- 
in a horizontal movable bed is movably mounted on a channel 
detaching machine, and in inspection element mounting pipe with a 
fuel gripper received movably up and down is disposed movably up 
and down so that removal and movement of an irradiated fuel to be 
inspected is automated to increase safety and efficiency of operation. 
First and second direction driving devices in the horizontal movable 
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device are actuated to position a fuel gripper means carried by the 
horizontal movable bed directly on a fuel rod to be inspected, after 
which the fuel moving device is actuated to downwardly move the 
fuel gripper means to grip an upper end plug of the fuel rod by a 
ripper, and then, the movable bed is moved down to remove the 
uel rod from a fuel bundle. At the same time, the inspection element 
moving device is actuated to downwardly move the inspection 
element mounting pipe so that the latter may follow the movable 
bed, without moving the fuel gripping means. Thus, the inspection of 
the fuel rod and the removal of E can be effected simultaneously. 
Upon completion of inspection, the movable bed is moved up to 
receive the fuel rod into the fuel bundle. 


3173 Method of failed fuel detection. Uchida, S.; Utamura, M.; 
Urata, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978- 
393/A/. 25 Jun 1976. 7p. (In Japanese). 

The object of the invention is to keep the coolant fed to a fuel 
assembly at a level below the temperature of existing coolant to 
detect a failed fuel with high accuracy without using a heater. When 
a coolant in a coolant pool disposed at the upper part of a reactor 
container is fed by a coolant feed system into a fuel assembly 
through a cap to fill therewith and exchange while forming a 
boundary layer between said coolant and the existing coolant, the 
temperature distribution of the feed coolant is heated by fuel rods so 
that the upper part is low whereas the lower part is high. Then, the 
lower coolant is upwardly moved by the agitating action and fission 
products leaked through a failed opening at the lower part of the 
fuel assembly and easily extracted by the sampling system. 


3174 Inspection device of a fuel. Kimura, T.; Kikuchi, H. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-154,994/A/. 16 
Jun 1976. 4p. (In Japanese). 

The object of the device is to apply signais of four sets of 
limit switches composed of a combination of magnets and lead 
switches to ensure that a sipper cap is placed on a fuel assembly. A 
magnet mounted on a rod is preadjusted so that a lead switch is 
turned on only when a sipper cap is placed on a fuel assembly. 
Accordingly, when the sipper cap is moved down to be placed on 
the fuel assembly, the lower end of the rod abuts against a fuel 
assembly. At this time, the magnet mounted on the rod is pushed up 
to turn on the lead switch. The lead switches are respectively 
mounted on four sipper caps, and only when all of these switched 
are turned on, a signal from AND element is provided. Thus, 
placement between the cap and the assembly may be assured. 


3175 Rapid condensing device of vapor within a reactor. Sa- 
kurai, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
154995/A/. 16 Jun 1976. 5p. (In Japanese). 

The object of the invention is to spray high pressure water 
into a vapor region within a reactor simultaneously with scram 
operation and rapidly closing operation of a main block valve to 
thereby rapidly condense the vapor in the reactor, thus restraining 
an increase of internal pressure in the reactor. When an output signal 
of an abnormal-state detector reaches a set value, a scram signal 
generator provides a signal, whereby a control rod is urgently 
inserted and at the same time, a main block valve is closed by a main 
block valve actuator. On the other hand, at the same time when the 
main block valve is closed, feedwater control device is also driven to 
open the feedwater valve. As a consequence, high pressure water in 
a tank is fed to a spray device through a main pipe and the feedwater 
valve to spray the water in a vapor region in the reactor. On the 
other hand, the main block valve is closed at fixed time. As a result, 
there occurs no rapid increase of internal pressure in the reactor and 
rapid increase of neutron flux level in the reactor. 


3176 Core structure of a BWR type reactor. Hirakawa, H.; 
Kawahara, A.; Maki, H.; Miki, M. (to Hitachi Ltd., Tokyo (Japan)). 
Japanese Patent 1977-153 095/A/. 14 Jun 1976. 5p. (In Japanese). 

The object of the invention is to prevent a control rod 
inserted space from being blocked by a fuel assembly due to vibra- 
tions resulting from earthquake or the like. A fuel assembly, which 
comprises upper and lower tie plates and fuel rods and has no 
channel, is inserted into a fuel assembly inserting space of a cylindri- 
cal member interiorly divided by a partition plate into the fuel 
assembly inserting space and a control rod inserting passage, the 
cylindrical member having its upper portion retained by a lattice 
plate and a lower portion thereof supported by a lattic plate or a fuel 
support. 


3177 Emergency core cooling device in a BWR type reactor. 
Inoue, N. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-145,694/A/. 31 May 1976. 4p. 
(In Japanese). 

The objeect of the device if to always detect a water level 
down speed of a pressure vessel and to open an opening and closing 
valve of a pipe leading to a suppression pool or a steam condenser 
when trouble such as pipe failure occurs, thereby preventing an 
excessive increase in temperature of fuel and fuel cladding material. 
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A pressure vessel for a reactor is provided with a normal water level 
detector, which provides a signal when the water level lowers, and a 
scram water level detector which detects the lowering of water level 
down to a scram water level. When a water level lowers due to 
trouble of failure of piping, an output signal of AND gate is 
produced since the output interval of each detector is smaller than 
time interval of a monostable multi, and an affirmative output is 
taken out of a flip-flop circuit and fed to the opening and closing 
valve through a power amp. Then, said valve is opened and as a 
consequence, the steam is rapidly injected through a main steam pipe 
and a breeder pipe, and a suppression pool flows into a steam 
condenser. 


3178 Void distribution measuring method and its device. Naito, 
N.; Ando, Y. (to Nippon Atomic Industry Group Co. Ltd., Tokyo). 
Japanese Patent 1977-144595/A/. 28 May 1976. 4p. (In Japanese). 

The object of the invention is to use detection signals from a 
plurality of incore neutron detectors, without addition of new instru- 
mentation device in a reactor, to obtain void distribution with high 
accuracy from void rate. Detection signals from incore neutron 
detectors are inputted into a correlator through an amplifier to 
measure correlated functions of signals to obtain maximal delay time, 
vapor speed is calculated by a vapor speed computer and inputted 
into a void rate computer, and the void rate is obtained, through 
vapor quality obtained by a vapor quality computer, on the basis of 
neutron flux distribution measured by an output measuring device, to 
determine the void distribution in the entire core. 


3179 BWR type reactor. Kobayashi, Y.; Ishida, M.; Inoue, K. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 197-142,195/A/. 
21 May 1976. 3p. (In Japanese). 

The object of the invention is to improve reliability in cooling 
function by feedwater at low pressure and to simplify arrangement 
of piping in a container. Cooling water in a water line is jet pump 
driving water so that it may be used as cooling water for urgent 
cooling of core. That is, recycling loop piping is connected to water 
line piping and low-pressure feedwater line is connected to the water 
line. In this way, when urgent cooling of core is desired, the cooling 
water from the low-pressure feedwater system joins cooling water 
from a turbine condenser and is elevated in pressure by the recycling 
pump to cool the core. Thus, since the primary cooling system using 
turbine condensation can be used partly in addition to the conven- 
tional low-pressure feedwater system, the reliability in function of 
cooling core by the low-pressure feedwater may be improved. 


3180 Nuclear reactor fuel replacement system. Kayano, H.; 
Joge, T. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977- 
137591/A/. 12 May 1976. 7p. (In Japanese). 

The object of the system is to permit the direction in which a 
fuel replacement unit is moving to be monitored by the operator. 
When a fuel replaQhenement unit approaches an intermediate goal 
position preset in the path of movement, renewal of data display on a 
goal position indicator is made every time the goal position is 
changed. With this renewal, the prevailing direction of movement of 
the fuel replacement unit can be monitored by the operator. When 
the control of movement is initiated, the co-ordinates of the interme- 
diate goal point A are displayed on a goal position indicator. When 
the replacement unit reaches point A, the co-ordinates of the next 
intermediate point B are displayed, and upon reaching point B the 
co-ordinates of the (last) goal point C are displayed. 


3181 Lower structure of a core in a reactor. Yoshimoto, Y.; 
Kodama, H.; Ejiri, F. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977- 100, 093/A/. 18 Feb 1976. 4p. (In Japanese). 

The object of the invention if to suppress a vibration in a core 
insert tube inserted into an in-pile instrumentation. There is provided 
a fuel support metal member mounted on a core supporting member 
(a supporting plate) to support a lower portion of a fuel assembly, 
said metal member being provided therein with a passage which 
guides a coolant into the assembly. A passage, which guides a part of 
the coolant in between upper fuel assemblies from the fuel support- 
ing member, is provided between the fuel assembly and the support- 
ing member in communication with the coolant passage. 
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3182 (BNL-NUREG—S50743) Evaluation of the eddy-current 
method for the inspection of steam generator tubing: denting. Brown, 
S.D.; Flora, J.H. (Battelle Columbus Labs., OH (USA)). 30 Sep 
1977. Contract EY-76-C-02-0016. 46p. Dep. NTIS, PC A03/MF 
AOl. 

Continued evaluation of existing eddy-current in-service in- 
spection (ISI) methods for steam generator tubing has emphasized 
the effects of denting. Denting is a circumferential deformation of 
the tube in the support region as a result of the formation of a 
magnetite, Fes0,, corrosion product on the carbon steel tube sup- 
port plate in the crevice between the support plate and the tube wall. 
The effects of denting on eddy current inspection are twofold: (1) 
The detection and measurement of defects in the dented region is 
hampered by the distortion of the eddy-current response signals 
caused by the dents and (2) large dents may prevent the passage of 
high fill factor probes forcing the inspection teams to use a smaller 
probe in undented regions. Unless appropriate measures are taken, 
less reliable detection of defects and estimation of their depth can 
result. The report presents an experimental evaluation of existing 
eddy-current ISI methods when used to inspect dented regions. 
Tubes were mechanically dented to simulate various degrees of 
service induced denting. These tubes were then inserted in carbon 
steel tube support plates and the crevice region between the support 
plate and tube was subsequently packed with powdered magnetite. 
Diametral dent sizes considered during this program varied between 
1 and 10 mils. Eddy-current signal patterns and strip chart record- 
ings were obtained using a variety of test parameters, such as 
frequency, phase rotation and coil configuration, on tube samples 
containing various degrees of denting and with several types of 
defects in the dented system. 


3183 (EPRI-NP—828) Stress analysis of pressurized water re- 
actor steam generator tube denting phenomena. Interim report. 
Thomas, J.M.; Cipolla, R.C.; Ranjan, G.V.; Derbalian, G. (Failure 
Analysis Associates, Palo Alto, CA (USA)). Jul 1978. 137p. Dep. 
NTIS, PC A07/MF AOl. 

In some Pressurized Water Reactor (PWR) steam generators, 
a corrosion product has formed on the carbon steel support plate in 
the crevice between the tube and support plate. The corrosion 
product occupies more volume than the original metal; the tube-to- 
support plate crevice volume is thus consumed with corrosion 
product, and further corrosive action results in a radially inward 
force on the tube and a radially outward force on the corroding 
support plate. This has resulted in indentation (‘‘denting”) of the 
tube, accompanied by occasional cracking. Large in-plane deforma- 
tion and cracking of support plates has also been observed in the 
most severely affected plants along with some serious side effects, 
such as deformation and cracking of inner row tube U-bends caused 
by support plate movement. Mechanical aspects of the tube denting 
phenomena have been studied using analytical models. The models 
used ranged from closed form analytical solutions to state-of-the-art 
numerical elastic-plastic computer program for moderate strains. It 
was found that tube dents, such as those observed in operating steam 
generators, are associated with yielding of both the tubes and sup- 
port plates. Also studied were the stresses in tube U-bends caused by 
support plate flow slot deformation. 


3184 (NUREG/CR—0130(Vol.2)) Technology, safety, and 
costs of decommissioning a reference pressurized water reactor power 
station. Appendices. Smith, R.I.; Konzek, G.J.; Kennedy, W.E. Jr. 
(Battelle Pacific Northwest Labs., Richland, WA (USA)). May 1978. 
Contract EY-76-C-06-1830. 494p. Dep. NTIS, PC A21/MF AOl. 

Portions of document are illegible. 

Detailed appendices are presented under the following head- 
ings: reference PWR facility description, reference PWR site de- 
scription, estimates of residual radioactivity, alternative methods for 
financing decommissioning, radiation dose methodology, generic 
decommissioning activities, intermediate dismantlement activities, 
safe storage and deferred dismantlement activities, compilation of 
unit cost factors, and safety assessment details. 


3185 (WCAP—8183(Rev.7)) Operational experience with Wes- 
tinghouse cores (up to December 31, 1977). O'Hara, T.L.; Iorii, J.A. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA). Nuclear 
Energy Systems Div.). Mar 1978. 30p. Westinghouse Electric Corp., 
Pittsburgh, PA. 

This revision to WCAP-8183 provides the cumulative operat- 
ing experience of Westinghouse Zircaloy-clad fuel rods and other 
associated core components up to December 31, 1977. This report, 
revised annually, is a supporting document to safety analysis reports 
for licensing purposes. Westinghouse experience with Zircaloy-clad 
fuel is summarized. Fuel experience overview, including fuel per- 
formance for generic problems common to a number of plants, along 
with solutions to these problems are presented. Other core compo- 
nent experience is discussed and evaluated. 


3186 Koeberg harbour features an impervious breakwater. Rob- 
inson, W. Constr. S. Afr.; 23: No. 4, 20-23, 25, 29(Jul 1978). 
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Construction of the Koeberg Power Station harbour (more 
strictly, the cooling water intake basin) is well advanced and the 
contractors expect to complete work before the end of 1979, six 
months ahead of schedule. The project manager, Mr W. Robinson of 
Underwater Construction and Salvage Co, describes the pro; 
made on the contract in this article. An unusual feature of the 
harbour is that it will incorporate an impervious breakwater, report- 
edly South Africa’s first. 


3187 Microprocessor-based multiplexing...an engineering and 
cost analysis. Zahr, K.M.; Summers, W.A. (Ebasco Serv, Inc, New 
York, NY). Instrum. Technol.; 25: No. 4, 47-51(Apr 1978). 

This article reports on a study undertaken to find a cost- and 
engineering-effective design for an on-line computer system for a 
pressurized water reactor (PWR) nuclear power generating plant. 
Two basic design approaches were analyzed: CBCMS, the comput- 
er-based central multiplexing system, has a central computer and a 
central multiplexer with all field inputs and outputs wired directly to 
the multiplexer. The scan, data processing and man/machine inter- 
face functions are executed by the central computer. This system 
configuration requires a large amount of cable and cable through- 
ways, as well as complete functional centralization. CBRMS, the 
computer-based remote multiplexing system, employs units that are 
located throughout the plant. Each unit, a microprocessor system 
executes the scan, communicates with the central computer and does 
some front-end processing. Communication via serial twisted-pair 
cables decreases the cable runs and throughways. 


3188 Statistical analysis of the operation of pressurized water 
reactors. Ferrari, A.; Le Ralle, J.C.; Ropars, A. (CEA, Fr). Rev. Gen. 
Nucl.; No. 6, 465-482(Dec 1977). (In French). 

After illustrating the role played by PWR’s in the total 
nuclear power field and after presenting the model on which the 
study is based, the authors analyze the annual energy utilization 
coefficients and then the cumulated coefficients. The study leads to a 
general reference hypothesis concerning the operation of 500-1000 
MWe reactors. 2 refs. 


3189 First refueling at the Tihange power plant. Leroy, R. (Soc 
Belgo-Fr d'Energy Nucl Mosane). Rev. Gen. Nucl.; No. 6, 489- 
491(Dec 1977). (In French). 

The refueling operation at the power station is described 
which was carried out without any noticeable difficulty. Drawing 
from the lessons of their first experience, the author indicated the 
possible improvements of the same operation in the future. 


3190 Influences of reactivity factors in pressurized water reac- 
tor nuclear power plants. Szoerenyi, G. (Magyar Villamos Muevek 
Troeszt, Budapest (Hungary)). Magy. Villamos Muvek Troszt Kozl.; 
14: No. 6, 12-23(1977). (In Hungarian). 

10 figs.; 31 refs.; 2 tabs. 

An essential problem of PWR type reactors is the determina- 
tion of shutdown time after an operational period and, accordingly, 
the reduction of interruption time. At the end of the operational 
period, because any perturbation of reactivity can exhaust the little 
reactivity reserves, a loss may result making impossible to restart the 
reactor immediately, due to transient effects. Using the data of a 
VVER 490 type reactor and performing reactor physics calculations 
on factors influencing reactivity, some solutions for the flux reduc- 
tion important in poisoning processes and for the modification of the 
operational cycle significant in maintenance management are pre- 
sented. 


3191 Failures of fine tubes of steam generators and the essential 
defects. Kawano, S.; Ebisawa, T. (Kyoto Univ., Kumatori, Osaka 
(Japan). Research Reactor Inst.); Sato, S. pp 137-168 of Safety 
problems in nuclear power generation: the technological aspect, 2. 
Osaka, Japan; Genshiryoku Joho Senta (1976). (In Japanese) 

Light water reactors were sold to Japan as their economy and 
safety have been established, but the average availability of 11 
reactors in Japan during 7 year operation is only 53%, and it is being 
proved that there are questions in the safety and economy. In this 
report, the failures of fine tubes of steam generators are discussed 
from the standpoint of the corrosion of materials. First, the functions 
and construction of the fine tubes of steam generators in PWRs are 
explained. The failures of the fine tubes of steam generators became 
frequent since the beginning of 1970s as large capacity nuclear 
power stations have started the operation. When the fine tubes are 
pierced with holes during operation and the radioactivity in primary 
coolant leaks into secondary coolant, it is detected with radioactivity 
monitors. In order to find out the broken tubes, eddy current flaw 
detectors are used, and the tubes on which flaws were detected we 
plugged by explosion welding. In these works, many manual oper- 
ations are included, and the radiation exposure of workers and the 
difficulties in the operations are the problems. The cases of the tube 
failures in Japan and foreign countries, the causes and the counter- 
measures are described. Chemical corrosion, thermal stress cycle, 
shaving off due to eddy flow, and stress corrosion are the probable 
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causes. The safety of steam generators is essentially in extremely 
poor state. The seriousness of the tube failures in steam generators is 
emphasized. 


3192 (CONF-7609179—4) First inspection of the RWE nuclear 
power station in Biblis. Spalthoff, F.J. 1976. Translation of Paper 8. 
23p. British Library Lending Div., Yorkshire, Eng. 

From VGB conference on power stations; Stuttgart, F.R. 
Germany (7 Sep 1976). 

The Biblis-A 1200 MW PWR, ordered on a turn-key basis in 
June 1969, was completed about one year behind schedule and taken 
over by the operator on 25 February 1975 after a continuous 
commissioning phase. This successful construction and commission- 
ing of the unit was followed by an equally successful first operating 
year. Important operational results prior to shutdown for the first 
fuel element change and for the first overhaul on 23 April 1976 are 
summarized in the paper. 
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REFER ALSO TO CITATION(S) 3255, 3287, 3340, 3361, 3364, 
3366, 3426, 3433, 3449, 3490, 3498 


3193 (CONF-770955—, PP, 306-313) Duplex steam reformer: 
alternate catalyst. McDermott, M.A. (General Electric Co., Schen- 
ectady, NY). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The manufacturing feasibility of a duplex steam reformer tube 
for potential use in a high temperature gas cooled reactor has been 
successfully demonstrated. This technique consists of explosively 
expanding the inner tube into the outer tube. To successfully achieve 
the desired 0 to 3 mil radial gap between the tubes it is necessary to 
perform the expansion in two steps with an intermediate anneal. A 
catalyst design that would have replaced the conventional Raschig 
rings with a metal supported catalyst has been evaluated and it has 
been concluded that further development and testing are needed 
before fabrication of a full scale prototype is warranted. Consequent- 
ly, the immediate efforts are directed towards reevaluating the 
incentives for developing a catalyst and the probability of successful- 
ly developing a catalyst that could be used for steam reforming. 


3194 (GA-A—14006(Rev.)) MODSAP: a modified version of 
the Structural Analysis Program SAP IV for the static and dynamic 
response of linear and localized nonlinear structures. Johnson, J.J. 
(General Atomic Co., San Diego, CA (USA)). Jun 1978. Contract 
EY-76-C-03-0167-065. 290p. Dep. NTIS, PC Al1/MF AO1. 

MODSAP is a modified and expanded version of the program 
SAP-IV originally developed at the University of California, Berke- 
ley. MODSAP contains additional finite elements, time integration 
operators, and other options for user convenience. In addition, 
MODSAP permits the economical analysis of structures with local- 
ized nonlinearities. The report is divided into three parts. The first 
part presents the construction of the program, an overview of the 
analysis capabilities, the finite element library, and the numerical 
techniques used. References are included for further details. The 
second part of the report discusses several sample problems. The last 
part of the report is a series of appendices including the user's 
manual and detailed discussions of the theory for many of 
MODSAP’s features. 


3195 Energy approach to feedwater system modeling. Weber, 
D.S.; McDonald, J.P.; Kwatny, H.G. (Philadelphia Electr Co, Pa). 
IEEE Trans. Power Appar. Syst.; PAS-97: No. 2, 624-631(Mar-Apr 
1978). 

An energy approach to modeling a feedwater piping system 
has been presented. This method is quite general and can be conve- 
niently applied to other systems of this general class. It was noted 
that the fast dynamics typically associated with feedwater piping is 
due to the coupling of the inertial dynamics of the feedwater system 
with the feedpump head/flow characteristic. This stiffening is not an 
unusual problem since whenever one connects together a group of 
sub-system models to form a system model an alteration of the 
eigenvalues may result. Several simulation results have been present- 
ed which demonstrate the importance of an accurate feedwater 
model for unbalanced operation. The model developed here is valid 
for positive feedwater flow with the cross-header flow capable of 
positive and negative flow. The feedwater system model was sized 
to be representative of typical feedwater system one would encoun- 
ter in a 1160 MW(e) nuclear power generating station equipped with 
a high temperature gas cooled reactor (HTGR). 5 refs. 
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3196 Acid corrosion in steam turbines. Bodmer, M. Combus- 
tion; 49: No. 9, 35-43(Mar 1978). 

Acids are formed in the boiler by the thermal decomposition 
of natural or synthetic substances entering the feedwater circuit with 
the make-up water. They can also be produced during a cooling 
water in leakage through exceeding the anionic capacity of the 
condensate polishing plant. The presence of such acids can be 
detected with the ordinary power station laboratory instruments. 
This identification, however, may require highly sophisticated tech- 
niques. The author explains the mechanism by which the detected 
acids form in the turbine steam, discusses acid corrosion in turbines, 
and the origin of impurities in the thermal loop, and then suggests 
how to improve the steam quality and monitor impurities. 4 refs. 


3197 Temperature coefficient analyses for the 3000 MWit) 
HTGR. Bailey, P.G. (Los Alamos Scientific Lab., NM). pp 534--545 
of Thermal reactor safety. Vol. I. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The isothermal, fuel, and moderator temperature coefficients 
of the LHTGR are calculated using simulation models during the 
first six years of core life assuming yearly nonrecycle core reloading. 
The behavior of these coefficients during the burn and the effects of 
specific nuclides on the coefficients are described. 


3198 Interaction of LaC, and NdC, with SiC in HTGR parti- 
cles. Pearson, R.L.; Lindemer, T.B. (Oak Ridge National Lab., TN). 
pp 357-371 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The reaction rate of either NdC2 or LaC2 kernels with SiC in 
coated particles similar to those used in a High-Temperature Gas- 
Cooled Reactor (HTGR) is essentially identical with that observed 
in irradiated, TRISO-coated HTGR fuel particles containing UC2. 
The reaction apparently results from destructive distillation of the 
rare-earth dicarbide in the kernel, transport of rare-earth metal gas 
down the temperature gradient, formation of the dicarbide at the 
SiC-pyrocarbon interface, and solution of the SiC in the dicarbide 
along the SiC grain boundaries. The reaction rate necessary to cause 
SiC coating failure in four years would apparently be achieved at 
temperatures above approximately 1565K. It appears that much less 
than 0.003 of the fissile fuel could fail from this reaction; this 
compares with a proposed large HTGR design failure fraction of 
approximately equal to 0.0039 for the fissile fuel. 


3199 Method of producing a fuel compact without a carbon 
binder. Ikawa, K.; Iwamoto, K. (to Japan Atomic Energy Research 
Inst., Tokyo). Japanese Patent 1978-1,797/A/. 28 Jun 1976. 2p. (In 
Japanese). 

The object of thee invention is to provide a fuel compact 
without a carbon binder for an HTGCR type reactor. Graphite 
powder with an average grain size below 20 yu and silicon powder 
with an average grain size below 200 p are uniformly mixed such 
that the silicon content is below 30 weight %, and a cover fuel 
particles are added in a suitable quantity to the mixture. The resul- 
tant mixture is charged into a heat-resisting presser to press it at 100 
to 300 Kg/cm?, and it is then heated to 1,200 to 1,300°C by high 
frequency heating or resistance heating in an evacuated state. The 
method according to the invention provides improvement with 
respect to problems of the dimensional change which accompany 
irradiation due to the presence of non-graphite carbon. 


3200 Production of nuclear fuel microspheres by gelling dro- 
plets. Egli, W.; Bailey, W.H. Jr.; Leary, D.F.; Lansley, R.J. (to 
General Atomic Co., San Diego, Calif. (USA)). French Patent 
2,302,779/A/. 15 Jan 1976. Priority date 5 Mar 1975, United States 
of America (USA). 1 1p. (In French). 

Priority claim: 5 Mar 1975, US. 

A process is described for producing nuclear fuel micro- 
spheres. It consists in introducing gelable droplets through a droplet 
generator into a vertical gelling column the bottom of which con- 
tains a gelling liquid, introducing a gelling gas into the gelling 
column into an area located above the gelling liquid, introducing a 
supplementary gas having a lower density than that of the gelling 
gas into an area of the column located above the gelling gas, and to 
take the gelling gas and the supplementary gas of the gelling column 
at the interface between the gelling gas area and the supplementary 
gas area. 
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3201 (NUREG/CR—0282) Pellet-cladding mechanical interac- 
tion in Halden Assembly IFA-226. Owen, D.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Aug 1978. Contract EY-76- 
C-07-1570. 42p. (TREE—1266). Dep. NTIS, PC A03/MF AOI. 

Instrumented Fuel Assembly (IFA) 226 was a (U,PU)O2 
fueled and zircaloy clad assembly which operated in the Halden 
Boiling Water Reactor, Halden, Norway, to a peak burnup in excess 
of 40,000 MWd/t. The assembly was instrumented with fuel rod 
elongation sensors to continuously monitor pellet- cladding mechani- 
cal interaction (PCMI) in selected fuel rods. The elongation behav- 
ior of these rods was evaluated to assess the influence of fabrication 
and irradiation variables on PCMI. The PCMI behavior at startup is 
contrasted with PCMI at high exposures. Observations on fuel 
fracture, fuel conditioning, axial racheting, ramp rate, strain relax- 
ation, fuel swelling, and zircaloy growth, and their effects on PCMI, 
are included. 


3202 Canadian nuclear power program. Nucl. Can./Can. Nucl.; 
16-18(Apr 1978). 

Highlights of the Canadian nuclear power program are fea- 
tured. Over the year, capacity factors were 85.6%, 90.9%, 95.6% 
and 90.8% for Pickering A units 1-4 respectively. Three units of 
Bruce A are in service, with the fourth due to start up in December 
1978. Progress with the construction of Gentilly 2, Point Lepreau 
and Pickering B is reported. Future developments will include a 
Gentilly 3, and 3.4 GW at Darlington. The Cordoba reactor has now 
been delivered, and site facilities are taking shape in Korea. Export 
sales to Romania, Italy, or Japan are considered to be a definite 
possibility. A nuclear communications centre to be opened by Ontar- 
io Hydro at Pickering during the summer of 1978 is designed to 
assist public understanding and acceptance of nuclear power. 


3203 Effect of manganese and carbon content on irradiation 
response of a low-alloy steel. Vacek, M. (Ustav Jaderneho Vyzkumu, 
Rez (Czechoslovakia)); Karim, J.A. (Iraq Atomic Energy Commis- 
sion, Baghdad. Nuclear Research Inst.). pp 379-392 of Reliability 
problems of reactor pressure components. Vol. 1. Vienna; Interna- 
tional Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The effect of admissible variations of manganese or carbon on 
radiation embrittlement of the basic material of the reactor pressure 
vessel of the Czechoslovak power plant A-1 was tested. Seven 
laboratory heats containing 0.77 to 2.10% manganese and 0.15 and 
0.25% carbon were studied. Miniature tension and impact test speci- 
mens were irradiated to a fluence of 3x1072n/m? >1MeV at a 
temperature of 200°C. Manganese and carbon additions essentially 
affected the microstructure, transition temperature, yield stress and 
ultimate tensile stress of the steels in the range studied. After 
irradiation the highest radiation embrittlement (ATTsub(1.4J)) was 
found in the heats with the highest manganese content. An increased 
carbon content at more than 1.2% manganese moderately decreased 
the radiation embrittlement. The change of static tensile properties 
due to irradiation did not exhibit any dependence on manganese or 
carbon content. In the most adverse case an increase of transition 
temperature by approximately 6°C in the pressure vessel of the A-1 
reactor could be expected as a result of an admissible manganese or 
carbon variation after the mentioned irradiation. 


3204 Is Canada peddling nuclear bombs world-wide in the guise 
of nuclear reactors (question mark). Morrison, R.W. (Carleton Univ., 
Ottawa, Ontario (Canada)). Sci. Forum; 10: No. 6, 3-10(Dec 1977). 

Although the CANDU has acquired a reputation in some 
circles of being a veritable bomb factory, the facts do not support 
any such conclusion. It is true that a CANDU will produce about 
twice as much plutonium as a light-water reactor of comparable 
capacity, but the concentration of plutonium in the spent fuel is 
much less (0.4% versus 0.9%). At normal burn-up, or anything like 
it, either type of reactor will produce plutonium which is about 70% 
fissile, whereas weapons-grade plutonium is more than 90% fissile. It 
has been argued that on-line fuelling makes diversion of material 
easier, but to divert enough reactor-grade plutonium from a 
CANDU, more than 100 fuel bundles would be necessary (several 
fold more for weapons grade). That would require a systematic and 
large-scale deception scheme. By comparison with a CANDU, a 
plutonium production reactor can be built at a fraction the cost using 
much simpler technology. The author considers that control of the 
supply of enriched fuel from a single country is not the only nor the 
best way of imposing safeguards. Other countries besides Canada 
have in the past sold reactors to non-signatories of the non-prolifera- 
tion treaty, so Canada’s position has not been specially lax in the 
past. It will certainly be strict in the future. 


3205 Outline of design, manufacturing and installation experi- 
ence of pressure vessel structure for the prototype heavy water moder- 
ated boiling light water cooled reactor “Fugen”. Shibato, E.; Oguchi, 
I.; Kishi, T.; Kitagawa, Y. (Hitachi, Ltd, Jpn). Hitachi Hyoron; 26: 
No. 8, 245-250(1977). 
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The "Fugen” pressure vessel consists of a calandria tank with 
heavy water as the moderator, thermal (radiation) shields filled with 
layers of iron and water for thermal shielding, and 224 pressure tube 
assemblies each of which contains a fuel assembly and primary 
coolant and which pierce the tank and shields vertically. The 
“Fugen” reactor is a prototype heavy water moderated, boiling light 
water cooled reactor. This article outlines research and development 
work made prior to the design and manufacture of the “Fugen” 
pressure vessel which covers a wide range including materials, 
design, manufacture, and inspection methods. 3 refs. 
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REFER ALSO TO CITATION(S) 3298, 3337, 3338, 3360, 3365, 
3366, 3367, 3368, 3369, 3370, 3385, 3387, 3388, 3393, 3396, 3399, 
3403, 3411, 3926, 3928, 3929, 3947, 3948 


3206 (ANL—77-53) Apparatus for testing smooth and ribbed 
tubing with pulsed eddy currents. Sather, A. (Argonne National Lab., 
IL (USA)). May 1978. Contract W-31-109-ENG-38. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

The use of outside diameter ribs on nuclear reactor tubing 
presents severe problems to nondestructive testing of this tubing. A 
pulsed eddy-current apparatus for inspecting the integrity of smooth 
and ribbed tubing has been developed at Argonne National Labora- 
tory. Test results for this apparatus and analysis and circuit block 
diagrams are presented. In addition, transducer and preamplifier 
features, scanning procedures, and theory of operation are discussed. 
To date, this apparatus has provided the best solution to the ribbed 
tubing problem because of its capability to time-sample data. 


3207 (ANL—78-51) Nodal method for solving transient few- 
group neutron diffusion equations. Shober, R.A. (Argonne National 
Lab., IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 82p. AT. 

A nodal method for multidimensional light water reactor 
(LWR) static and transient analysis is presented. This method effi- 
ciently solves one- or two-group diffusion equations using an analyt- 
ic solution procedure. The report details significant improvements 
made to those aspects of the method previously reported in the 
literature. Eigenvalues and power distributions are presented for 
several static benchmark problems. Time-dependent results for a 
difficult two-dimensional BWR kinetics benchmark problem are 
presented. A reference solution for this benchmark problem is also 
presented. The results presented in the report are summarized, and 
suggestions are made as to appropriate ways to extend this work to 
multigroup fast breeder reactor analysis. 


3208 (COO—2245-58TR) 3-D slug flow heat transfer analysis 
of coupled coolant cells in finite LMFBR bundles. Wong, C.N.; Wolf, 
L. (Massachusetts Inst. of Tech., Cambridge (USA). Dept. of Nucle- 
ar Engineering). Feb 1978. Contract EY-76-S-02-2245. 327p. Dep. 
NTIS, PC A15/MF AOI1. 

A three-dimensional single region slug flow heat transfer 
analysis for finite LMFBR rod bundles using a classical analytical 
solution method has been performed. According to the isolated 
single cell analysis, the results show that the peripheral clad tem- 
perature variation as well as the thermal entrance length are strongly 
dependent upon the degree of irregularity displayed by various 
coolant geometries. Since under the present LMFBR conditions, 
fully-developed temperature fields may hardly be established in such 
characteristic rod bundle regions, a 3-D heat transfer analysis seems 
to be mandatory. This implies that the results of fully developed heat 
transfer analyses are by far too conservative. 


3209 (CRBRP-GEFR-SP—036) Evaluation of strain cycling 
effects in the DNB zone of a sodium-heated steam generator. Roberts, 
M.; Chu, C.L.; Wolf, S.; Magee, P.M. (General Electric Co., 
Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). Nov 1977. 
Contract EY-76-C-0893-027. 23p. (CONF-780203—8). TIC $4.00. 
From 1. joint U.S./Japan LMFBR steam generator seminar; 
Tokyo, Japan (13 Feb 1978). 

Two sources of strain cycling in LMFBR steam generator 
tubing are identified as resulting from departure from nucleate 
boiling (DNB); namely, alternate transposition of rivulets and dry 
areas in the DNB zone itself and gross movement of the entire DNB 
zone due to system parameters disturbances originating in the con- 
trollers for the system. Experimental evidence and observations are 
used to support the analytical development of a finite element rivulet 
model which is used to calculate tube fatigue life. The gross move- 
ment is analytically represented by a finite element type trapezoidal 
wave front model. Results of the study show that lifetime operation 
(30 years) of the plant at the worst case plant power level (64%) for 
tube fatigue is safe. This assessment is shown to be conservative both 
from the standpoint of analysis assumptions and plant operations. 
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3210 (CRBRP-GEFR-SP—040) Development of leak detection 
systems for LMFBR steam in the U.S. Magee, P.M.; 
Gerrels, E.E.; Greene, D.A. (General Electric Co., Sunnyvale, CA 
(USA). Fast Breeder Reactor Dept.). Nov 1977. Contract EY-76-C- 
03-0893-027. 23p. (CONF-780203—7). AT. 

From 1. joint U.S./Japan LMFBR steam generator seminar; 
Tokyo, Japan (13 Feb 1978). 

Leak detection for Liquid Metal Fast Breeder Reactor steam 
generators is an important economic factor in the shutdown, repair 
and restart of a plant. The paper summarizes U.S. progress in three 
key technology areas involved in leak detection development: (1) 
chemical (Hz and O2) leak detection meters; (2) acoustic leak detec- 
tion/location techniques, and (3) data management for plant oper- 
ations. The status, design aspects, and applications of leak detector 
technology for LMFBR plants are discussed 


3211 (DOE/ET—0050/3(Rev.)) Performance measurement 
system: contractor reporting instructions. (Department of Energy, 
Washington, DC (USA). Div. of Reactor Research and Technol- 
ogy). je Jan 1977. 55p. (RDD/PMS—3(Rev.)). Dep. NTIS, PC 
A04/MF AOl1. 

The document provides guidance which has been approved 
by the Director of the Reactor Development and Demonstration 
Division (D/RDD) for use in preparation of the Management Con- 
trol System Description, the Summary System Description, the 
Work Breakdown Structure Dictionary, the Cost Performance 
Report (CPR), the Cost/Schedule Status Report (C/SSR), the 
Schedule Status Report (SSR), and the Contract Funds Status 
Report (CFSR) of the Performance Measurement System (PMS) and 
the Mini-PMS. 


3212 (FBR—77-4) PLBR Phase II follow-on studies: resolution 
of key issues. (Atomics International Div., Canoga Park, CA 
(USA)). Sep 1977. Contract EY-76-C-03-1142. 369p. AT. 

Results of the effort by Atomics International to resolve 
principal outstanding engineering problems and issues arising in 
incompleted areas o a qalen conceptual design of Phase 2 of the 
Prototype Large Breeder Reactor Design Project are presented. 
Tasks covered include: steam cycle comparison; in-vessel primary 
pipe inspection and maintenance; reactor cover; vessel and internals 
seismic response; primary system piping arrangement and analysis; 
in-vessel flow distribution; fuel handling system; intermediate piping 
system; reactor upper internals; EVST and cooling system; and plant 
control. 


3213 (GEFR—14074-10) Cooperative nuclear data and methods 
development. Tenth quarterly report, April—June 1978. (General 
Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor Depi.). 
Jul 1978. Contract EY-76-C-03-0893-031. 39p. AT. 

The objective of the work reported is to support cooperative 
evaluations of nuclear data and analytical design tools to expedite 
their implementation in reactor design applications and to perform 
specific analytical physics tasks required in the fast breeder reactor 
program. These tasks include an evaluation of the nuclear feasibility 
of significantly impacting the waste disposal problem by utilizing 
actinide recycle. 


3214 (HEDL-SA—1316) Uncertainties in fast breeder reactor 
fuel pin cladding stress and strain calculations. Sutherland, W.H. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
[nd]. Contract EY-76-C-14-2170. 27p. (CONF-780609—18). Dep. 
NTIS, PC A03/MF AO1. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

Two LMFBR material response phenomena, irradiation creep 
and swelling, make the prediction of cladding stress and strain 
uncertain. Temperature gradients through the cladding wall result in 
high predicted swelling gradients because of the extreme sensitivity 
of swelling to temperature. If the phenomenological material model 
for irradiation swelling does not assume a stress effect, then large 
stresses are calculated due to the large swelling gradients. Detailed 
analyses have been performed on selected fuel pins where the 
loading on the cladding has been restricted to fission gas pressure, 
temperature gradients, and swelling gradients. Various combinations 
of phenomenological material models for irradiation creep and swell- 
ing were used. Large variations in calculated cladding stresses and 
strains result from the above combination of material models. Reso- 
lution of the correct material model for irradiation creep and swell- 
ing could be achieved if the residual stress distribution and swelling 
distribution through the cladding thickness were known. Experimen- 
tal investigations are underway to develop a procedure for measur- 
= residual stress and swelling distribution through the cladding 
wa 


3215 (HEDL-SA—1439) Helium production in FBR out-of- 
core structural components. Simons, R.L. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). 1978. Contract EY-76-C-14- 
2170. 22p. (CONF-780722—14). Dep. NTIS, PC A02/MF AOIl. 
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From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

The major sources of helium production in stainless steel 
irradiated in a fast reactor are (n,a) reactions in nickel, iron, chromi- 
um, and impurities such as nitrogen and boron. The corresponding 
reaction cross sections are generally of the threshold type with 
threshold energies above one MeV. Two important exceptions are 
the cross sections for the two-stage nickel reaction and the boron 10 
reaction. Although lifetime helium concentrations are low, these 
concentrations may be an important consideration when applying 
material property change data obtained from the EBR-II core to 
high temperature out-of-core EBR structural components. The ratio 
of appm helium to displacements per atom is larger for the soft out- 
of-core spectra than for the harder in-core spectra in which most 
irradiation data are obtained. These differences should be kept in 
mind when applying data obtained in EBR-II to FBR out-of-core 
components. 


3216 (HEDL-SA—1442) Liquid metal level measurement sys- 
tems for reactor service. Cota, L.; Connell, J.W. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1978. Contract EY- 
76-C-14-2170. 56p. (CONF-780677—1). Dep. NTIS, PC A04/MF 
AOl. 

From U.S. Japanese information exchange; Richland, WA, 
USA (Jun 1978). 

A program was initiated by the U.S . Government in 1971 to 
test the available liquid metal level instruments on the market to 
determine which ones could be used in the Liquid Metal Breeder 
Reactor Program. The testing agency purchased the available level 
instruments on the market and started a testing program. The test 
results from that testing program are included in the report. The 
testing program is continuing. 


3217 (HEDL-SA—1446) Recent work on sodium-cooled reac- 
tor purification systems. Bloom, G.R.; McPheeters, C.C. (Hanford 
Engineering Development Lab., Richland, WA (USA); Argonne 
National Lab., IL (USA)). Feb 1978. Contract EY-76-C-14-2170. 
46p. (CONF-780677—2). Dep. NTIS, PC A03/MF AO1. 

From U.S. Japanese information exchange; Richland, WA, 
USA (Jun 1978). 

Fast Flux Test Facility (FFTF) cold traps, including the 
Reactor Primary Cold Trap, the Reactor Secondary Cold Trap and 
the Closed Loop Cold Trap were fabricated and their thermal 
performances measured on sodium test systems. The cold traps all 
met reactor requirements after necessary economizer modifications. 
Mercury tests were performed to study the effect of woven wire 
packing on the flow of a liquid metal adjacent to a heated vertical 
wall as occurs in the cold trap crystallizer. The mesh was observed 
to alter the velocity distribution in the natural convection flow 
region. Cold trapping experiments have been done to determine the 
interaction of hydrogen and tritium isotopes during precipitation. It 
was determined that the hydrogen removal rate is of primary impor- 
tance in tritium removal from sodium. Isotopic exchange plays a 
negligible role in cold trapping tritium. A one-dimensional computer 
model has been developed to predict hydride and oxide precipitation 
patterns. Experiments have been done using an essentially one- 
dimensional (long, thin) tube to compare results with the model. 


3218 (HEDL-SA—1448) Mass and Ty transport in flowing 
sodium systems. Brehm, W.F.; Colburn, R.P.; McGuire, J.C.; Anan- 
tatmula, R.P.; Chulos, L.E.; Maffei, H.P.; "White, P.A. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 1978. Con- 
tract EY-76-C-14-2170. 14p. (CONF-780493—1). Dep. NTIS, PC 
A02/MF AOl. 

From U.S. Japanese specialists meeting; Argonne, IL, USA 
(17 Apr 1978). 

The objective of the studies described is to develop and 
demonstrate methods for reducing the transport of radioactive spe- 
cies from breeder reactor core regions to maintenance zones adja- 
cent to primary heat transport system (PHTS) piping and equipment. 
Both corrosion products (**Mn, ®Co) and fission products ('°7Cs, 
140 Ba-La, tritium) are considered. 


3219 (IWGFR—24-1) International Working Group on Fast 
Reactors eleventh annual meeting. Summary report, Part I. (Interna- 
tional Atomic Energy Agency, Vienna (Austria). International 
Working Group on Fast Reactors). Jun 1978. 32p. (CONF-780487— 
P1(Summ.)). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From 11. meeting on fast reactors; Bologna, Italy (17 Apr 
1978). 

The Summary Report (Part I) contains the minutes of the 
meeting. (DG) 


3220 (MP—45-SA-002) Removal of sodium/sodium water reac- 
tion products from the MSG by reaction with organic solvents. 
Stearns, J.D. (Energy Technology Engineering Center, Canoga 
Park, CA (USA)). Dec 1978. Contract EY-76-C-03-0700. 16p. AT. 
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This document describes the steps required to remove sodium 
and sodium-water reaction products from the Modular Steam Gener- 
ator (MSG) following testing in Large Leak Test Rig (LLTR). 


3221 (NUREG/CR—0244) BRENDA: a dynamic simulator for 
a sodium-cooled fast reactor power plant. Hetrick, D.L.; Sowers, 
G.W. (Arizona Univ., Tucson (USA). Dept. of Nuclear Engineer- 
ing). Jun 1978. 87p. (EES—010-3). NTIS $6.00. 

This report is a users’ manual for one version of BRENDA 
(Breeder Reactor Nuclear Dynamic Analysis), which is a digital 
program for simulating the dynamic behavior of a sodium-cooled 
fast reactor power plant. This version, which contains 57 differential 
equations, represents a simplified model of the Clinch River Breeder 
Reactor Project (CRBRP). BRENDA is an input deck for DARE P 
(Differential Analyzer Replacement, Portable), which is a continu- 
ous-system simulation language developed at the University of Ari- 
zona. This report contains brief descriptions of DARE P and 
BRENDA, instructions for using BRENDA in conjunction with 
DARE P, and some sample output. A list of variable names and a 
listing for BRENDA are included as appendices. 


3222 (ORNL—5426) Gas-cooled reactor programs. Gas-cooled 
fast reactor program. Annual progress report, 31 Dec 1977. Gat, U.; 
Kasten, P.R. (Oak Ridge National Lab., TN (USA)). Aug 1978. 
Contract W-7405-ENG-26. 18lp. Dep. NTIS, PC A09/MF AOl1. 

Progress is summarized in the following areas: GCFR core 
flow test loop, GCFR shielding studies, and GCFR pressure vessel 
and closure studies. (DG) 


3223 (ORNL/TM—6287) Stability of iodic acid under Iodox 
interim storage conditions. Clark, W.E.; Mailen, J.C. (Oak Ridge 
National Lab., TN (USA)). Aug 1978. Contract W-7405-ENG-26. 
21p. AT. 

Small-scale irradiation experiments indicate that little, if any, 
volatilization of Iz will occur from irradiated solutions of iodic acid 
in azeotropic HNOs as long as the solutions continue to boil vigor- 
ously. This conclusion is confirmed by experiments in which the 
radiolytic generation of nitrite was simulated by introducing N2Os 
gas into a boiling solution of iodic acid in HNOs. Free Iz formed 
rapidly in cooler solutions. It appears that only a minimum sparge 
will be required to prevent volatilization of iodine from the lodox 
storage tank, but that a rapid buildup of free iodine may occur if 
boiling is allowed to cease. The minimum G-value for generation of 
HNO: in the boiling storage solution was found to be approximately 
9.7. The actual G-value is almost certainly somewhat higher, with 
14.6 as the probable maximum. 


3224 (TID—28746) Bouyancy effects on sodium coolant tem- 
perature profiles measured in an electrically heated mock-up of a 61- 
rod breeder reactor blanket assembly. Engel, F.C.; Markley, R.A.; 
Minushkin, B. (Westinghouse Electric Corp., Madison, PA (USA). 
Advanced Reactors Div.). 1978. Contract EY-76-C-02-3045-004. 
20p. Dep. NTIS, PC A02/MF AO1. 

The paper describes test results selected to demonstrate the 
effect of buoyancy on the temperature profiles in a 61-rod electrical- 
ly heated mock-up of an LMFBR radial blanket assembly. In these 
assemblies, heat transfer occurs over a wide range of complex 
operating conditions. The range and complexity of conditions are 
the result of the steep flux and power gradients which are an 
inherent feature of the blanket region and the power generation level 
in an assembly which can vary from 20 to 1100 kW. 


3225 (WAPD-TM—1266) PDQ-8 reference manual (LWBR 
development program). Pfiefer, C.J.; Spitz, C.J. (Bettis Atomic Power 
Lab., West Mifflin, PA (USA)). May 1978. Contract EY-76-C-11- 
0014. 417p. Dep. NTIS, PC A18/MF AOl1. 

The PDQ-8 program is designed to solve the neutron diffu- 
sion, depletion problem in one, two, or three dimensions on the 
CDC-6600 and CDC-7600 computers. The three dimensional spatial 
calculation may be either explicit or discontinuous trial function 
synthesis. Up to five lethargy groups are permitted. The fast group 
treatment may be simplified P(3), and the thermal neutrons may be 
represented by a single group or a pair of overlapping groups. 
Adjoint, fixed source, one iteration, additive fixed source, eigenva- 
lue, and boundary value calculations may be performed. The HAR- 
MONY system is used for cross section variation and generalized 
depletion chain solutions. The depletion is a combination gross block 
depletion for all nuclides as well as a fine block depletion for a 
specified subset of the nuclides. The geometries available include 
rectangular, cylindrical, spherical, hexagonal, and a very general 
quadrilateral geometry with diagonal interfaces. All geometries 
allow variable mesh in all dimensions. Various control searches as 
well as temperature and xenon feedbacks are provided. The synthesis 
spatial solution time is dependent on the number of trial functions 
used and the number of gross blocks. The PDQ-8 program is used at 
Bettis on a production basis for solving diffusion--depletion prob- 
lems. The report describes the various features of the program and 
then separately describes the input required to utilize these features. 
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3226 (WARD-HT—3045-35) Results from a buckling test of a 
16-inch (406mm) diameter piping elbow. Peters, F.E. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Reactors Div.). Jul 
1978. Contract EY-76-C-02-3045-006. 228p. AT. 

Portions of document are illegible. 

The report presents a description of a room temperature load 
test of a 16-inch (406 mm) diameter of Type 304 stainless steel 
seamless elbow under an in-plane closing bending moment. Strains, 
forces, displacements and deformations acquired during loading of 
the elbow test section are presented together with a description of 
the test, test section and measurement systems. Incremental increases 
in moment load produced a closing of the elbow with attendant 
ovalization of the elbow. Buckling of the elbow was observed at 1.28 
x 10° in-Ib (144.7 kNm) with no wrinkling of the elbow surface. Peak 
strains were noted at the elbow crown locations of the central plane 
(45° section) of the elbow as a result of the elbow ovalization. The 
report is limited to presentation of test results for comparison with 
analytical predictions. 


3227 Fast breeder reactor. Energy without depletion of natural 
resources. Vaughan, R.D. (Nuclear Power Co. (Risley) Ltd. (UK)); 
Farmer, A.A. (UK Atomic Energy Authority). Electr. Eng. (Johan- 
nesburg); 15-16, 18(Aug 1978). 

Primary energy growth during the next decades is predicted, 
and the role of the fast breeder reactor in relation to such a 
prediction is discussed. Attention is given to the fact that breeder 
reactors can provide energy without depleting natural uranium 
resources. 


3228 (BNWL-tr—334) Analysis of the performances of the 
assemblies and of the core of PHENIX. Ravier, J.; Delpeyroux, P.; 
Estavoyer, M.; Bernard, B.; Carnoy, M.; Courcon, P.; Jallade, M.; 
Ollier, H.; Coulon, P.; Dupouy, J.M. (International Atomic Energy 
Agency, Vienna (Austria)). Jul 1978. Translation of IAEA-SM— 
225/9. (CONF-780407—9). 23p. Dep. NTIS, PC A02/MF AOI. 

From Symposium on design, construction and operating ex- 
perience of demonstration liquid metal fast breeder reactors; Bolo- 
gna, Italy (10 Apr 1978). 

The recent operating characteristics of the PHENIX Reactor 
are described and the core and fuel assembly performance is dis- 
cussed. 


3229 Water leaks in sodium-heated fast reactor boilers. Hayes, 
D.J. (Central Electricity Generating Board, Berkeley (UK). Berke- 
ley Nuclear Labs.). Phys. Technol; 9: No. 3, 96-100(May 1978). 

Constraints on plant design which may result from consider- 
ations of leak behaviour and leak detection limits are briefly consid- 
ered. The sodium-water interface and reactions, the behaviour of 
small leaks, hydrogen bubbles and detection methods, including 
galvanic cell methods, are included. 


3230 LMFBR--an_ international effort. Horst, K.M. (GE, 
Sunnyvale, Calif). JEEE Trans. Power Appar. Syst.; PAS-97: No. 2, 
529-535(Mar-Apr 1978). 

Major programs are underway in the industrialized nations to 
develop the Liquid Metal Fast Breeder Reactor (LMFBR) for 
application in their electric utility supply systems. In addition to the 
United States, these nations include France, the United Kingdom, 
the Federal Republic of Germany, Japan and the USSR. Belgium 
and The Netherlands have joined forces with Germany, and Italy is 
participating with France. Each of these nations has major labora- 
tory facilities dedicated to the development of supporting technol- 
ogies. They also have been building a series of reactors to provide 
the essential steps leading to widescale application. The purpose of 
this paper is to review the international progress which has already 
been made in the development of the LMFBR and to identify 
selected technical features of similarity and contrast. Note will also 
be made on the operating experiences to date and projections for the 
future. 19 refs. 


3231 Improvements in or relating to methods of estimating one 
radioactive substance in the presence of another. Godward, D.F. (to 
UKAEA). British Patent 1,499,113/A/. 25 Jan 1978. Sp. 

The method described has application to the testing of reactor 
fuel elements for leak tightness. It involves determining leakage of a 
radioactive gas introduced in the plenum of the fuel element the 
plenum also containing some radioactive fuel material, substantial 
parts of the radiation energy spectra of the gas and of the fuel 
material lying within the same energy range. The gas may comprise 
85Kr and the fuel material 7°°Pu and/or *°U. 


3232 Temperature fluctuation of sodium in annular flow channel 
heated by single-pin with blockage. Miyazaki, K.; Kimura, J.; Ogawa, 
M.; Okada, T. (Osaka Univ, Jpn). J. Nucl. Sci. Technol. (Tokyo); 15: 
No. 1, 10-23(Jan 1978). 

Root mean square (RMS) value and power spectral density 
(PSD) of temperature fluctuation were measured with use of forced- 
circulating sodium in an annular channel (6.5 mm I.D., 20 mm O.D.) 
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with a concentric disk to simulate blockage (about 80%) of sodium 
flow. The RMs value is proportional to the wall-to-bulk-fluid tem- 
perature difference in heat transfer, presenting the similar depen- 
dence on the heat flux and flow velocity. The fluctuations of 
temperature are greatly attenuated in the upper unheated section 
where the radial temperature gradient is absent, and consequently it 
is suggested that the fluctuations of temperature should be caused by 
the local turbulence of flow, such as a vortex street due to blockage 
in the present experiment, under the presence of large gradient of 
temperature near the heating surface. 13 refs. 


3233 Sodium-NaK engineering handbook. Volume III. Sodium 
systems, safety, handling, and instrumentation. Foust, O.J. (ed.). New 
York; Gordon and Breach, Science Pubiishers, Inc. (1978). 346p. 
(TID—28754). 

The handbook is intended for use by present and future 
designers in the Liquid Metals Fast Breeder Reactor (LMFBR) 
Program and by the engineering and scientific community perform- 
ing other type investigation and exprimentation requiring high- 
temperature sodium and NaK technology. The arrangement of sub- 
ject matter progresses from a technological discussion of sodium and 
sodium—potassium alloy (NaK) to discussions of varius categories 
and uses of hardware in sodium and NaK systems. Emphasis is 
placed on sodium and NaK as heat-transport media. Sufficient detail 
is included for basic understanding of sodium and NaK technology 
and of technical aspects of sodium and NaK components and instru- 
ment systems. Information presented is considered adequate for use 
in feasibility studies and conceptual design, sizing components and 
systems, developing preliminary component and system descriptions, 
identifying technological limitations and problem areas, and defining 
basic constraints and parameters. 


3234 Transient xenon analysis in a molten salt breeder reactor. 
Shimazu, Y. (Mitsubishi Atomic Power Industries, Inc., Tokyo 
(Japan)). J. Nucl. Sci. Technol. (Tokyo); 14: No. 11, 805-810(Nov 
1977). 

An evaluation is made to estimate the transient xenon behav- 
ior in an MSBR for several representative patterns of operation. 
Such analysis is indispensable for detailed evaluation of reactivity 
balance under transient conditions. The results are compared with 
those of a typical PWR. The xenon behavior does not differ between 
the two types of reactor to the extent that might be expected from 
the fact that in the MSBR, xenon behavior is additionally condition- 
ed by the processes of migration into the circulating bubbles and into 
the graphite, as well as by diffusion therein. It is shown that the 
reactivity transients due to xenon buildup can be held within the 
range of counteraction by control rod movement for any normal 
change of reactor output, so long as the reactor is not shut down. 
After a shutdown, insertion of the control rods will not suffice to 
override the xenon buildup, but then the fuel processing system 
could be conveniently utilized to increase the quantity of **°U 
contained in the fuel and regain required reactivity of the core. 


3235 (JAPFNR—296) Test on MONJU” fuel subassemblies 
(the first and the second test fabrications). Kamimura, K.; Uematsu, 
K.; Sato, K. (Power Reactor and Nuclear Fuel Development Corp., 
Tokyo (Japan)). Nov 1977. Translation of N—241-77-32, December 
1976. 137p. Dep. NTIS (US Sales Only), PC A07/MF AO1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

This report covers the details of “the first and the second test 
fabrications of MONJU fuel subassemblies,” ‘water flow test,’ 
“sodium flow test,” and “post sodium flow examination.” 


3236 Consequences of the OVG Muenster's decision on Kalkar. 
Klein, H.H. (Deutscher Bundestag, Bonn (Germany, F.R.). Auss- 
chuss fuer Wirtschaft). Drschl.-Union-Dienst; 31: No. 166, 1-3(Aug 
1977). (In German). 

In the authors opinion, the higher administrative court at 
Muenster was right constitutionally as well as politically. Constitu- 
tionally: The Federal Constitutional Court has since the medical 
society verdict of 1972- often and with emphasis expressed itself in 
the sense that the greater the relevance of a decision to basic rights, 
and the more far-reaching its significance for everybody , all the 
more stringent the legislator’s guidance for the executive has to be. 
Politically: The fact, that parliament has withdrawn itself concerning 
State guidance in the sense of political pilotage in favour of the 
government, apart from not being very effective, threatens to 
become a thorn in the side of many quaters. The article briefly 
outlines in which form parliament ought to be involved. 


3237 Abnormal condition detector of a reactor container. Kane- 
kubo, H. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1978-13,097/A/. 22 Jul 1976. 4p. (In 
Japanese). 

The object of the invention is to readily and accurately detect 
abnormality and abnormal point of a lining applied on the inside of a 
concrete wall within a container in a sodium cooled fast breeder. A 
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dual lining made of steel is disposed internally of a room surrounded 
by concrete to house cooling equipment and piping therein. A space 
formed between the dual lining is divided into a plurality of spacers 
by partitioning plates. Each space is formed with an opening, which 
is connected to a pipe, and connected to a blower in an annulus 
exhaust system through a respective opening and closing valve in the 
midst thereof. A leak detector is provided in the midst thereof. The 
space in the lining is always maintained at negative pressure. When 
the abnormality is detected, the aforesaid valves are all closed and 
subsequently these valves are opened one by one. This operation can 
tell which divided space has abnormality. 


3238 Refueling machine. Ito, M.; Ogawa, S.; Ito, T. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-11,296/A/. 20 Jul 1976. 4p. (In Japanese). 

The object of the invention is to prevent occurrence of such a 
trouble, when fuel assembly is disposed, that the fuel assembly to be 
disposed tends to interfere with another fuel assembly adjacent 
thereto resulting in failure of disposition. Signals of an angle sensor 
for sensing a relative angle between a rotary plug and a rotary 
housing and of an angle sensor for sensing a relative angle between 
the rotary plug and a fixed plug may be processed by an adder to 
sense a relative angle between a gripper arm and a core. When the 
fuel assembly is removed, a differential angle a relative to a refer- 
ence direction may be sensed by the adder to memorize it by means 
of an angle displacement detector. On the other hand, a differential 
angle £B relative to a reference direction, when the fuel assembly is 
disposed, may also be sensed by the adder similarly to the former to 
thereby sense a differential theta with respect to the a previously 
memorized in the angle displacement sensor by an operation. Where 
the theta is close to 30° it means that performance of fuel assembly 
disposition is dangerous. 


3239 Fuel assembly in FBR type reactor. Miki, K. (to Hitachi 
Ltd., Tokyo (Japan)). Japanese Patent 1978-6,795/A/. 9 Jul 1976. 4p. 
(In Japanese). 

The object of the invention if to make a wall thickness of a 
cladding tube at the top of fuel pins in the outermost periphery 
thicker than that of other portions so as to eliminate fretting corro- 
sion of the cladding tube at the top of fuel pins when the latter are 
curved and deformed. A ring spacer is attached to the top of a fuel 
pin so as to increase the wall thickness of a cladding tube at the top 
portion. This prevents section deformation of the fuel pin due to 
outside load and avoid direct contact between the cladding tube and 
a wrapper tube wall at the top of fuel pin in the outermost periphery 
to prevent fretting corrosion of the cladding tube. 


3240 Nuclear fuel assembly. Ito, A.; Wakamatsu, M. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-5,389/A/. 6 Jul 1976. 4p. (In Japanese). 

The object of the invention is to permit the coolant in an 
LMFBR type reactor to enter from the entrance nozzle into a 
nuclear fuel assembly without causing cavitation. In a nuclear fuel 
assembly, which comprises a number of thin fuel pines bundled 
together at a uniform spacing and enclosed within an outer cylinder, 
with a handling head connected to an upper portion of the outer 
cylinder and an entrance nozzle connected to a lower portion of the 
cylinder, the inner surface of the entrance nozzle is provided with a 
buffer member and an orifice successively in the direction of flow of 
the coolant. The coolant entering from a low pressure coolant 
chamber into the entrance nozzle strikes the buffer member and is 
attenuated, and thereafter flows through an orifice into the outer 
cylinder. 


3241 Pipe support for use in a nuclear system. Pollono, L.P.; 
Mello, R.M. (to Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA)). French Patent 2,317,583/A/. 2 Jul 1976. Priority date 9 Jul 
1975, United States of America (USA). 17p. (In French). 

Priority claim: 9 Jul 1975, US. 

Description is given of a vertical pipe support system. It 
comprises a tubular pipe support structure having the same inside 
diameter and the same wall thickness as the pipe, the pipe support 
structure having a generally triangularly shaped extension formed 
integral with and extending circumferentially around its outward 
side, the bottom side of this extension generally forming a ledge; an 
annular load-bearing insulation formed adjacent to the extension; 
means for clamping the load-bearing insulation to extension; and 
means for providing constant vertical support to means for clamp- 
ing. 


3242 Apparatus for purifying a primary cover gas. Arai, S.; 
Yoshizawa, K. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (Japan)). Japanese Patent 1978-4,199/A/. 30 Jun 1976. 4p. 
(In Japanese). 

Object: To prevent fine liquid metal particles and fission 
products floating in a primary cover gas from depositing upon a 
shield plug and in the surrounding space in an LMFBR type reactor. 
Structure: In a closed loop constituted by a reactor container pro- 
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vided with a shield plug and supporting the core top mechanism in a 
fixed position, a means for eliminating or reducing impurities and 
radioactivity in the gas and gas circulating means, these means being 
provided outside the container, and duct lines valves connecting the 
container and these means, a nozzle header having a plurality of 
nozzles is provided at underside of the shield plug and connected 
thereto by a duct line. The primary cover gas which is purified and 
fed out of the container is supplied to the nozzle header and sprayed 
therefrom to form an air curtain. This air curtain can prevent 
intrusion of the cover gas into the afore-mentioned space. 


3243 Maintenance equipment for a fast reactor. Yoshizawa, K. 
(to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1978-4,189/A/. 30 Jun 1976. 3p. (In Japa- 
nese). 

The object of the invention is to permit cleaning of through- 
holes of various diameters by mounting a spray nozzle on the lower 
end of a vertically movable extension tube connected to an Ar gas 
heater. After removing control rod drive mechanism and other 
apparatus mounted on the top of the reactor core for maintenance, a 
spray nozzle of a maintenance apparatus on a reactor top pit lid is 
inserted into a through-hole in a shield plug. Then, Ar gas heated by 
the heater is supplied through the extension tube and sprayed, 
thereby removing Na slug attached to and solidified on the inner 
surface of the hole by fusion. 


3244 Fuel assembly. Wakamatsu, M.; Ikeda, K. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-1,787/A/. 29 Jun 1976. 5p. (In Japanese). 

Object: To provide a fuel assembly having a handling head 
connected at the upper part thereof and an entrance nozzle connect- 
ed at the lower part thereof, said assembly comprising spiral protru- 
sions provided in the outer peripheral surface in the vicinity of a 
coolant inflow end of the entrance nozzle to restrain an inflow 
quantity of coolant into a low pressure cooling chamber. Structure: 
Spiral protrusions are provided in the outer peripheral surface adja- 
cent the end of the entrance nozzle in which coolant flows in to limit 
gaps between the fuel assembly and the partitioning wall and con- 
nection tube thereby controlling the flow of coolant into the low 
pressure coolant chamber so that even when the fuel assembly is 
eccentrically deformed, the flow distribution of the coolant in the 
blanket region can be maintained properly. 


3245 Nuclear reactor. Ito, A.; Kumaoka, Y. (to Tokyo Shi- 
baura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-1,793/A/. 28 Jun 1976. 3p. (In Japanese). 

The object of the invention is to improve the safety of an 
LMFBR type reactor and also increase the thermal efficiency there- 
of by reducing the flow of the coolant from high pressure side to 
low pressure side even when floating of the fuel assembly results. A 
labyrinth is formed on the inner surface of a duct connecting a lower 
low pressure coolant chamber and an upper low pressure coolant 
chamber or on the surface of a lower portion of the fuel assembly 
inserted in the duct. With this labyrinth the rate of the coolant 
passing through a contact section between the fuel assembly and an 
upper partition member within the reactor is controlled. 


3246 Cooling device of a spent fuel. Fujita, M. (to Fuji Electric 
Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 1977- 
154,996/A/. 18 Jun 1976. 4p. (In Japanese). 

The object of the invention is to provide a bypass pipe 
between a coolant outlet pipe and a coolant inlet pipe to prevent 
occurrence of siphon effect, thus providing fail-safe means. In 
normal operation, sodium circulates from an outlet pipe to an inlet 
pipe through a pump and a cooler, while a part of sodium passes 
through a bypass pipe to be short-circuited. While the short-circuit- 
ed flow is restricted by a throttle, it may be assured by a flow meter 
that the bypass pipe is not blocked. On the other hand, if a rupture 
should occur at a lower point of the pipe, the sodium within a spent 
fuel storage tank would be flown out because of the siphon effect of 
the inlet pipe and outlet pipe with the result a liquid level lowers. 
However, when the liquid surface is exposed from the outlet pipe, 
then cover gas is sucked therethrough and also into the inlet pipe 
passing through the bypass pipe, whereby the siphon effect is im- 
paired. 


3247 Fuel assembly for a FBR type reactor. Kakehi, I.; Matsu- 
zuka, R. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-154,987/A/. 16 Jun 1976. 4p. 
(In Japanese). 

The object of the invention is to allow a fuel assembly to be 
oriented by the assembly itself when the latter is charged into a core 
matrix, thus providing a smooth charging. A bearing is secured to a 
tapered surface disposed slightly lower than a level at which an 
outer cylindrical pipe in a tapered surface at an upper end of a 
handling head having a polygonal section or in an upper part of an 
entrance nozzle. With this structure, at the time of charging, one fuel 
assembly comes into contact with the other fuel assembly previously 
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charged through a ball bearing, whereby the assembly is received 
inposition while being rotated smoothly. 


3248 Safety equipment of a reactor. Kasama, S. (Nippon 
Atomic Industry Group Co. Ltd., Tokyo). (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-154,988/A/. 16 Jun 1976. 2p. (In Japanese). 

The object of the invention is to retain melting fuel, when a 
reactor vessel is failed as a result of melting a core, to remove heat 
generation of fuel, thus preventing recriticality accident. The safety 
equipment, which has a receiving vessel and a cooling device 
disposed below a reactor protector vessel, provides an arrangement 
wherein the melting fuel, which has led to failure of the reactor 
vessel and the protective vessel resulting from melting trouble of a 
core, drops onto the receiving surface of the receiving vessel. The 
thus dropped melting fuel is dispersed on the receiving surface by 
the action of protrusions formed on the receiving surface, thereby 
preventing the recriticality accident. The melting fuel gradually 
dissolves UO2 or MgO which constitute the receiving surface. 
Sodium is fed through a sodium feed pipe, the sodium being heated 
by decay heat of the melting fuel and then boiled and vaporized. The 
decay heat of the melting fuel is partly removed even by the 
vaporized heat. 


3249 Sodium leak detector. Iwasaki, T.; Koike, H.; Suzuki, M. 
(to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-140,795/A/. 
19 May 1976. 3p. (In Japanese). 

The object of the invetion is to prevent a trouble on the side 
of a heater from being carried into the sodium loop side and to 
securely detect leak of sodium. In sodium piping in sodium cooling 
fast breeder plant, the sodium piping and a heater for preventing 
sodium condensation are locked through insulations, between which 
a tray for leaked sodium and a sensor for detection of sodium 
leakage are mounted. 


3250 Rotary plug seal device for liquid metal cooled reactor. 
Sosa, Y. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-135,991/A/. 8 May 1976. Sp. (In 
Japanese). 

The object of the invention is to prevent of metal vapor 
intruding into the gap between the reactor vessel and shield plug 
from depositing on the inner side, thereby assuring normal rotary 
function of the shield plug. A special metal vapor shield mechanism 
is provided in the gap formed between the reactor vessel and shield 
plug. This mechanism comprises a partition member and a gutter 
accommodating liquid sodium. With this arrangement, even if a 
great quantity of sodium vapor present in the space above the 
reactor vessel enters the gap, it can’t further proceed upwards by 
virtue of the shield mechanism. Thus, metal vapor intruding into the 
gap between the reactor vessel and shield plug can be prevented 
from depositing on the inner side to thereby guarantee normal rotary 
function of the shield plug. 


3251 Nuclear reactor. Wade, E.E. (to Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA)). French Patent 2,307,339/A/. 2 Apr 
1976. Priority date 9 Apr 1978, United States of America (USA). 
15p. (In French). 

Priority claim: 9 Apr 1975, US. 

A nuclear reactor is described which includes a cylindrical 
pressure vessel, a nuclear core formed of an assembly of fuel 
elements held in the pressure vessel, a structure for lowering the 
nuclear reactor core, placed above the core to maintain the fuel 
elements in position, and at least two rotating plugs maintained in the 
upper wall of the receptacle, one of the plugs being fitted excentri- 
cally in relation to the other plug. It includes fuel element handling 
gear and is characterised by the lowering structure being composed 
of at least two parts corresponding to the rotating plugs and each 
part of the lowering structure is connected to the corresponding 
rotating plug to move with it. 


3252 Nuclear fuel element. Nakatsuka, M. (to Tokyo Shibaura 
Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese Patent 
1977-114,885/A/. 24 Mar 1976. 4p. (In Japanese). 

A nuclear fuel element, which can withstand use for a long 
period of time, can achieve a high degree of combustion, and can 
increase economy of the reactor is described. In this nuclear fuel 
element, a clad tube is interiorly provided with a plenum portion 
into which a nuclear fuel material is filled, said tube having opposite 
ends sealed by end plugs. A hollow portion provided with a closure 
portion along length is made in said end plug, said closure portion 
having a strength such as not destroyed in an operating condition 
within the reactor but destroyed due to discharge to form a through- 
hole. Thus, when the clad tube is elevated in pressure to a predeter- 
mined level due to the generation of fission formation, the closure 
portion is destroyed by a discharge processor to form a through- 
hole, reducing a pressure within the tube. Again, the through-hole is 
blocked by the discharge processor. 
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3253 Fuel can for a liquid-metal cooled fast breeder. Ozaki, S. 
(to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kanagawa 
(Japan)). Japanese Patent 1977-110,396/A/. 12 Mar 1976. 3p. (In 
Japanese). 

A method to prevent effusion and migration of radioactive 
Co-60 produced by irradiation with neutrons into a coolant, and to 
reduce a concentration of the Co-60 in the coolant is described. A 
nickel alloy containing not more than 0.1% cobalt is coated on a 
surface of a fuel cladding tube of an alloy containing cobalt as 
impurity. The nickel alloy is a stainless steel, a nickel steel, a nickel 
base alloy, etc. Thickness of the cladding layer may be an order 
enough to withstand corrosion and wear during service (Generally 
25 microns or more). 


3254 Failed fuel detector. Takahara, K. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1977-106,095/A/. 3 Mar 1976. Sp. 
(In Japanese). 

A method to eliminate a driving means such as a selector 
valve in a failed fuel detector of a sodium cooled fast reactor, by 
sampling a coolant with an ejector is described. There are provided 
a coolant-receiving opening facing to a coolant outlet of each fuel 
assembly, an ejector connected to each receiving opening, a gas- 
feeding mechanism for feeding a given gas to these ejectors, a 
container containing the coolant from a piping connected to a 
discharge side of each ejector, and a detector for detecting nuclear 
fission products in the container. The failed fuel detector is so 
arranged as to take a sa ~ ps of the coolant in the fuel assembly in 
the container by means of an ascending force in the coolant of gas 
fed to the ejectors. 


3255 Metallic component with a chromium carbide base protec- 
tive coating. Wolfla, T.A.; Tucker, R.C. Jr. (to Union Carbide Corp., 
New York (USA)). French Patent 2,300,139/A/. 9 Feb 1976. Prior- 
ity date 10 Feb 1975, United States of America (USA). 10p. (In 
French). 

Priority claim: 10 Feb 1975, US. 

The invention concerns a coating system to protect metal 
components in sodium and helium cooled nuclear reactors. It in- 
cludes a nickel or iron based alloy metal substrate, a first coat 
formed on the substrate and comprising chromium carbides and a 
binder selected among the chromium-nickel, chromium-cobalt, chro- 
mium-iron alloys and the super-alloys, the first coating being be- 
tween 25 and 380 microns thick, and a surface coating comprising 
pure chromium carbides and being between 12.5 and 125 microns 
thick. 


3256 Absorbing seals for nuclear reactors. Cooper, M.H. (to 
Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). French Patent 
2,301,072/A/. 5 Feb 1976. Priority date 13 Feb 1975, United States 
of America (USA). 13p. (In French). 

Priority claim: 13 Feb 1975, US. 

The system described is for preventing the leakage of short 
half life radioactive isotopes, from a gas contained in nuclear reactor 
vessels and crossing the various junctions of such vessels. This 
system includes seals located in the junctions and its feature is the 
system of retentions to contain all the isotope leaks passing through 
the seals during a sufficient time to allow these isotopes to decay 
until they reach a harmless concentration before they are released 
from this retention system. 
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3257 (COO—4045-3) Nuclear powered satellite studies. Annual 
progress report, July 1, 1977—June 30, 1978. Kaplan, M.H. (Pennsy!- 
vania State Univ., University Park (USA). Dept. of Aerospace 
Engineering). Jun 1978. Contract EY-76-S-02-4045. 83p. Dep. NTIS, 
PC A05/MF AO!. 

Progress achieved during the reporting period is reported. 
Discussions of several pertinent aspects are included, e.g., schedule, 
personnel, technology developments, and plans. The reporting 
period represents the second year of activities of a project which is 
designed to provide continuing support in the area of nuclear space 
power technology. Important results are summarized. 


REGULATION AND LICENSING 
REFER ALSO TO CITATION(S) 3184, 3424, 3427, 3652 


3258 (CONF-7710136—, pp 297-306) Attitudes towards quality 
in the design and construction of nuclear a plants. Babcock, D.L. 
(Univ. of Missouri, Rolla); Harmon, L.G. 

From 4. UMR-DNR conference ps aiiex Rolla, MO, USA 
(11 Oct 1977). 
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In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Adequate regulation of construction (and operation) of nucle- 
ar power plants has become a matter of growing national concern. 
Published statements by individuals speaking from two viewpoints, 
those of the regulatory agencies and the nuclear power industry, 
suggest divergent attitudes. Nineteen statements from these two 
points of view were evaluated for agreement or disagreement by 38 
knowledgeable persons from both industry and government (of 50 
solicited in a mail survey). Survey results showed a general apprecia- 
tion of the need for some level of regulation and also for the 
possibility of over-regulation. Differences existed within as well as 
between the two groups, and the lack of total polarization suggests 
an environment in which dialog leading to rational evaluation of 
regulation is possible. 


3259 (NTISUB/B—201-009-R4) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9.2. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Feb 1978. 72p. 
NTIS PC A04/MF AOl1. 

Revision No. 1 to Section 9.2 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


3260 (NTISUB/B—201-009-R5) Standard Review Plan for the 
review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 9. (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Reactor Regulation). Mar 1978. 39p. 
NTIS PC A03/MF AOl1. 

Revision No. 1 to Section 9 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


3261 (NTISUB/B—201-0013-R1) Standard Review Plan for 
the review of safety analysis reports for nuclear power plants, Revision 
No. 1 to Section 13.5. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Nuclear Reactor Regulation). Feb 1978. 
6p. NTIS PC A02/MF AOl1. 

Revision No. 1 to Section 13.5 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance in September 1975, many of which are editorial in nature, to 
reflect current staff practice in the review of safety analysis reports 
for nuclear power plants. 


3262 (NTISUB/B/201—0009-R3) Standard Review Plan for 
the review of safety analysis reports for nuclear power plants, Revision 
1 to Section 9.1. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). Feb 1978. 8p. 

Revision 1 to Section 9.1 of the Standard Review Plan 
incorporates changes that have been developed since the original 
issuance on September 1975, many of which are editorial in nature, 
to reflect current staff practice in the review of safety analysis 
reports for nuclear power plants. 


3263 (NUREG—0020-2) Licensed operating reactors. Operat- 
ing units status report, data as of 01-31-77. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Feb 1977. 16lp. NTIS 
$10.00. 

The report is divided into three section. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3264 (NUREG—0020-3) Licensed operating reactors. Operat- 

ing units status report, data as of 02-28-77. (Nuclear Regulatory 

—- Washington, DC (USA)). Mar 1977. 159p. NTIS 
10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters, and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
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section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3265 (NUREG—0020-4(4-76)) Licensed operating reactors. 
Operating units status report. (Nuclear Regulatory Commission, 
Washington, DC (USA)). Apr 1976. 138p. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3266 (NUREG—0020-4(4-77)) Licensed operating reactors. 
Operating units status report, data as of 03-31-77. (Nuclear Regula- 
tory Commission, Washington, DC (USA)). Apr 1977. 158p. NTIS 
$10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3267 (NUREG—0020-6) Licensed operating reactors. Operat- 
ing units status report. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA)). Jun 1976. 145p. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of the nuclear units in commercial 
operation. The second section contains two pages of detailed infor- 
mation on each individual nuclear unit including information pro- 
vided by NRC Regional Offices and I and E Headquarters and 
information received from the utilities concerning the operation of 
their unit during the report period. The third section is an Appendix 
which contains copies of the letters establishing the procedures for 
publication of this report, comparative statistics, identification of 
nuclear power plants within regional Electric Reliability Councils, 
and the Glossary. 


3268 (NUREG—0020-8) Licensed operating reactors. Operat- 
ing units status report. (Nuclear Regulatory Commission, Washing- 
ton, DC (USA)). Aug 1976. 151p. NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of the nuclear units in commercial 
operation. The second section contains two pages of detailed infor- 
mation on each individual nuclear unit including information pro- 
vided by NRC Regional Offices and I and E Headquarters and 
information received from the utilities concerning the operation of 
their unit during the report period. The third section is an Appendix 
which contains copies of the letters establishing the procedures for 
publication of this report, comparative statistics, identification of 
nuclear power plants within regional Electric Reliability Councils, 
and the Glossary. 


3269 (NUREG—0020-10) Licensed operating reactors. Operat- 
ing units status report, data as of 09-30-76. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Oct 1976. 159p. NTIS 
$10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of the nuclear units in commercial 
operation. The second section contains two pages of detailed infor- 
mation on each individual nuclear unit, including information pro- 
vided by NRC Regional Offices and I and E Headquarters and 
information received from the utilities concerning the operation of 
their unit during the report period. The third section is an Appendix 
which contains copies of the letters establishing the procedures for 
publication of this report, comparative statistics, identification of 
nuclear power plants within regional Electric Reliability Councils, 
and the Glossary. 


NUCLEAR POWER PLANTS 357 


3270 (NUREG—0020-11) Licensed operating reactors. Operat- 
ing units status report, data as of 10-31-76. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Nov 1976. 159p. NTIS 
$10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3271 (NUREG—0020-12) Licensed operating reactors. Operat- 
ing units status report, data as of 11-30-76. (Nuclear Regulatory 
Commission, Washington, DC (USA)). Dec 1976. 159p. NTIS 
$10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3272 (NUREG—0020-77/5) Licensed operating reactors. Oper- 
ating units status report, data as of 04-30-77. (Nuclear Regulatory 
Commission, Washington, DC (USA)). May 1977. 163p. NTIS 
$10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3273 (NUREG—0020(Vol.4)(No.9)) Licensed operating reac- 
tors. Operating units status report, data as of 08-31-77. (Nuclear 
Regulatory Commission, Washington, DC (USA)). Sep 1977. 172p. 
NTIS $10.00. 

The report is divided into three sections. The first section 
contains summaries of operation of commercial U.S. nuclear units, 
the Glossary, and any known Errata. The second section contains 
two pages of detailed information on each individual nuclear unit 
including information provided by NRC Regional Offices and I and 
E Headquarters and information received from the utilities concern- 
ing the operation of their unit during the report period. The third 
section is an Appendix which contains copies of the letters establish- 
ing the procedures for publication of this report, comparative statis- 
tics, identification of nuclear power plants within regional Electrical 
Reliability Councils, the relative status of U.S. nuclear electrical 
production to all U.S. electrical production by state, and Regulatory 
Guide 1.16 Revision 4. 


3274 (NUREG—0400) Annual report, 1977. (Nuclear Regula- 
tory Commission, Washington, DC (USA)). 28 Apr 1978. 255p. 
GPO. 


The report contains the following chapters: (1) overview and 
summary, (2) reactor regulation, (3) materials regulation, (4) domes- 
tic safeguards, (5) waste management, (6) inspection and enforce- 
ment, (7) operating experience, (8) state programs, (9) international 
activities, (10) regulatory standards, (11) regulatory research, (12) 
informing the public, (13) proceedings and litigation, and (14) admin- 
istration and management. 


3275 (NUREG/CR—0072) Regional boundaries study. Za- 
vatsky, S.; Phaneuf, P.; Topaz, D.; Ward, D. (Systems Architects, 
Inc., Randolph, MA (USA)). Feb 1978. 206p. NTIS $9.50. 

The NRC Office of Inspection and Enforcement (IE) has 
elected to evaluate the effectiveness and efficiency of its existing 
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regional boundary alignment because of the anticipated future 
growth of nuclear power generating facilities and corresponding 
inspection requirements. This report documents a management study 
designed to identify, analyze, and evaluate alternative regional 
boundary configurations for the NRC/IE regions. Eight boundary 
configurations were chosen for evaluation. These configurations 
offered alternatives ranging from two to ten regions, and some 
included the concepts of subregional or satellite offices. Each alter- 
native configuration was evaluated according to three major criteria: 
project workload, cost, and office location. Each major criterion 
included elements such as management control, program uniformity, 
disruption, costs, and coordination with other agencies. The conclu- 
sion reached was that regional configurations with regions of equal 
and relatively large workloads, combined with the concepts of 
subregional or satellite offices, may offer a significant benefit to the 
Office of Inspection and Enforcement and the Commission and are 
worthy of further study. A phased implementation plan, which is 
suitable to some configurations, may help mitigate the disruptivn 
created by realignment. 


3276 (NUREG/CR—0217) Report of a study of the Licensee 
Contractor and Vendor Inspection Program (LCVIP). Wood, A.L.; 
Bancroft, B.A.; Spiro, H.J.; Rueter, F. (TRW, Inc., McLean, VA 
(USA)). May 1978. 93p. NTIS $6.00. 

The report contains the following sections: (1) introduction, 
(2) executive summary, (3) description of the existing licensee 
vendor inspection program, (4) issues in NRC off-site vendor inspec- 
tion, (5) alternative LCVIP strategies, and (6) conclusions and 
recommendations. 


3277 (NUREG/PRDI—78/9) Power Reactor Docket Informa- 
tion. (Nuclear Regulatory Commission, Washington, DC (USA)). 
Sep 1978. 91p. TIC $4.50. 

Citations and subject indexing to the documentation associat- 
ed with civilian nuclear power plants are presented. This material is 
that which is submitted to the U.S. Nuclear Regulatory Commission 
in support of applications for construction and operating licenses. 
Citations are listed by Docket number in accession number sequence. 
The Table of Contents is arranged both by Docket number and by 
nuclear power plant name. 


3278 Highlights of Bill C-14, the proposed new Nuclear Control 
Act. Nucl. Can./Can. Nucl.; 25-27(Apr 1978). 

If the bill is passed, the name of the regulatory body will be 
changed from the Atomic Energy Control Board to the Nuclear 
Control Board. It is intended to make the board more independent 
and removed from any involvement in the promotional and commer- 
cial aspects of the nuclear industry. The board will no longer answer 
to the same minister as AECL. Licensing applications will generally 
be published, except proprietary information. Public hearings will be 
a compulsory part of licensing major facilities. Various provisions of 
the bill are explained section by section. “Prescribed substances” 
under the act will definitely include all radionuclides and deuterium. 
A fund for decontamination will be endowed by licensees. The 
board will be able to make regulations for obsolete or abandoned 
sites, or for waste disposal sites. The part of the bill which deals with 
the responsibility of the Minister of Energy, Mines and Resources 
for A.E.C.L. generally remains unchanged from the previous act. 


3279 Nuclear law in the field of tension between technics and 
law. Lukes, R. Schweissen Schneiden; 30: No. 3, all-al2(Mar 1978). 
(In German). 

Problems which present themselves at present in nuclear law, 
and which manifest themselves in court decisions ordering the stop- 
to-building for nuclear power plants, are investigated: Causes for this 
situation in technical safety laws and future possibilities and necessi- 
ties. Alternatives: 1. Clarification of the technical meaning of con- 
tinuously used vague legal terms in legal regulations; 2. putting in 
more concrete terms in legal standards the requirements made on 
matter and behaviour; 3. considerations concerning the creation of 
experts parliaments as ‘subparliaments’ on a professional level. 


3280 Radiation protection during repair work. Schreiber, P. 
(Bundesanstalt fuer Arbeitsschutz und Unfallforschung, Dortmund 
(Germany, F.R.)). Berufsgenossenschaft; No. 2, 128-130(Feb 1978). 
(In German). 

As far as just radiation protection in connection with repair 
work is concerned, there are only a few books of rules, or planned 
regulations, in the Federal Republic of Germany. In most cases the 
subject covers all activities in a nuclear power plant, or radiological 
and conventional industrial safety are dealt with jointly. Measures 
which lower radiation exposure are based on a few, neccessarily 
rather general regulations for barrier areas and controlled areas. 


3281 Companies holding nuclear certificates of authorization. 
New York; American Society of Mechanical Engineers (1978). 57p. 
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A listing of companies holding Nuclear Certificates of Au- 
thorization for the manufacture of materials and components for 
nuclear service is presented. 


3282 Administrative procedures for nuclear power plants in 
Bavaria. Basse, H.; Heyduck, H.J. Amtsbl. Bayer. Staatsminist. Lan- 
desentwicklung Umweltfragen; 7: No. 7, vp(Sep 1977). (In German). 

The different steps in the licensing procedure in Bavaria are 
outlined: 1. Area planning procedure; 2. licensing procedure accord- 
ing to the Atomic Energy Act; 3. building permit procedure; 4. 
licensing procedure according to the Act on protection against 
nuisances; 5. licensing procedure according to water regulation. 


3283 Nuclear power plants: the potential role of non-federal 
government agencies or does the NRC really control everything. 
Paulson, G. (Dept. of Environmental Protection, Trenton, NJ). pp 
227-242 of Thermal reactor safety. Vol. I. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The participation of state and local governmental bodies in 
the reactor site selection and licensing process is discussed. Some 
examples specific to New Jersey are cited. 


3284 Regulation of nuclear power stations in Canada. Jenne- 
kens, J.H. (Atomic Energy Control Board, Ottawa). pp 271-278 of 
Thermal reactor safety. Vol. I. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In Canada, 500 and 750 MWe CANDU-PHW systems are in 
operation and a standard 600 MWe design has been developed. 
Plants of the latter type are under construction in Canada and 
abroad. This design has evolved from the experience gained since 
1957 in the design and operation of a number of nuclear-electric 
generating stations, all fuelled with natural uranium and moderated 
by heavy water. The reactor safety philosophy in Canada has 
developed in association with the evolution of the CANDU system 
and has been almost exclusively influenced by the experience gained 
in the design and operation of such systems. It is evident that nuclear 
regulatory agencies throughout the world share a commonality of 
purpose, namely, the achievement of a high standard of safety in the 
siting, design, construction, commissioning, operation and decom- 
missioning of nuclear power stations. The objective of this paper is 
to outline the Canadian approach. 


3285 Integration of operating experience into the reactor licens- 
ing process. Ross, D.F. Jr. (Nuclear Regulatory Commission, Wash- 
ington, DC). pp 279-290 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Operating reactor experience can be very useful in indicating 
the need for improvements in design and operation of plants still on 
the drawing boards. Consideration of needed improvements at the 
early design stage can ensure the proper level of safety. Changes in 
NRC stated policies, procedures, guides, and regulations accompany 
the experience feedback process. In this manner the experience 
feedback process works to continually upgrade the overall level of 
safety. 


3286 Interaction between licensing and light water reactor re- 
search in the Federal Republic of Germany. Jahns, A. (Gesellschaft 
fuer Reaktorsicherheit, Cologne). pp 291-301 of Thermal reactor 
safety. Vol. I. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The organization of the licensing procedure for nuclear 
power plants and of the light water reactor safety research in the 
Federal Republic of Germany will be described. Special emphasis 
will be given to the role of the Reactor Safety Committee (RSK). 
The well organized interacting process between regulatory authori- 
ties, licensing review bodies, applicants and system vendors assures 
that the safety problems arising from the use of nuclear energy have 
been solved during the licensing procedure. Where uncertainties on 
partial phenomena had to be bridged by conservative assumptions, it 
is--among others--the goal of the extensive safety research program 
to improve the understanding of those phenomena and quantify the 
safety margins. Experience with the operation of light water reactors 
has shown that the methods of reactor safety have proved to be 
satisfactory. 


3287 Licensing criteria for HTGRs in the United States. Clark, 
R.A.; Williams, P.M. (Nuclear Regulatory Commission, Washing- 
ton, DC). pp 302-320 of Thermal reactor safety. Vol. I. La Grange 
Park, IL; American Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The HTGR concept is briefly described and the philosophy 
behind HTGR licensing review is discussed. A brief history of 
principal actions and considerations affecting HTGR licensing crite- 
ria is presented. 


ECONOMICS 


3288 (STI/PUB—465(Vol.3)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 3. The nuclear fuel cycle, part 2. (Interna- 
tional Atomic Energy Agency, Vienna (Austria)). Nov 1977. 77Ip. 
(In several languages). (CONF-770505—P3). IAEA, Vienna, Austria 
$50.00. 


From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Forty-eight papers of the fifty-one papers presented have 
been previously abstracted in ERA. Information is presented con- 
cerning international co-operation in the fuel cycle; isotope separa- 
tion; plutonium-bearing fuels; HTR and other advanced fuels; repro- 
cessing technology; and fuel cycle centers. 


3289 Review of world nuclear power programs. Rippon, S. Nucl. 
Can./Can. Nucl.; 19-21(Apr 1978). 

Political, economic and environmental decisions are still af- 
fecting the growth of nuclear power generation throughout the 
world, but there are signs that proven past performance and increas- 
ing prices of energy from conventional sources are becoming over- 
riding factors. In the USA, some uncertainty has been created by the 
moratorium on reprocessing enacted by the 1978 Non-Proliferation 
Act. The uncertainty has spread to importers of nuclear fuel and 
technology, but there is increasing international acceptance of the 
International Nuclear Fuel Cycle Evaluation. Isotope separation 
capacity to be installed by the US government, by the joint Europe- 
an organization Urenco and by the French Eurodif should ease the 
supply of fuel. There is little progress on waste-management policy 
in the USA, but in Germany a company (DWK) has been formed 
and a site for a rocksalt repository has been designated at Gorleben. 
In the UK the Windscale inquiry has a positive significance for 
nuclear energy generally as well as for reprocessing. An inquiry in 
Sweden has also come to positive conclusions. The status of nuclear 
energy in these and a number of other countries is discussed in terms 
of political and national policies. 


3290 Present state and trends in nuclear-energy planning in East 
and West. Huenlich, W.H.F. (Vereinigung Deutscher Elektrizitaets- 
werke e.V. (VDEW), Frankfurt am Main (Germany, F.R.)). At 
Strom; 24: No. 3, 71-78(1978). (In German). 

On the basis of the present state and development of the 
output from nuclear power-stations in the world, the author gives a 
review of the recognisable trends in nuclear-energy planning in the 
industrial and developing countries which are either members of, or 
closely connected with, the OECD or the Comecon. 


3291 Importance of nuclear exports for the German economy 
and for the third world. Barthelt, K. (Kraftwerk Union A.G., Muel- 
heim an der Ruhr (Germany, F.R.)). At. Strom; 24: No. 1, 1-4(1978). 
(In German). 

From 4. workshop on nucler energy of the RWE; Hahnenk- 
lee, Germany, F.R. (9 Nov 1977). 

The author presents several particularly important points of 
view related to energy policy, and which are significant for nuclear 
exports and for the third world. 


3292 Role of nuclear energy in Italy. Angelini, A.M. Elektro- 
tech. Maschinenbau; 94: No. 12, 524-531(Dec 1977). 

The Italian industry is based mainly on energy-intense trans- 
formation processes which - due to the lack of domestic resources - 
make the Italian economic system particularly sensitive to changes 
on the international energy market. Following the oil crisis, the 
containment of oil-imports has become a very important objective. 
Besides other measures, the resource to nuclear energy is by far the 
most effective action in containing oil imports. Nuclear energy has a 
very favourable effect on the Italian balance of payments. 


3293 Nuclear power in the energy economics of the German 
Democratic Republic. Hildebrand, H.J. (Ingenieurhochschule Zittau 
(German Democratic Republic)). Elektrotech. Maschinenbau; 94: No. 
12, 538-543(Dec 1977). (In German). 

The present structure of the energy economy in the German 
Democratic Republic (East Germany) is described and the need of 
nuclear power stations for the future supply of energy is demonstrat- 
ed. The selection of the type of nuclear reactor, the existing operat- 
ing experience with nuclear equipment and the collaboration in this 
field with the U.S.S.R. is described. The training of personnel in 
nuclear techniques is noted. 


NUCLEAR POWER PLANTS 


CONSTRUCTION AND OPERATION 


3294 Energy economics aspects of heat utilization in nuclear 
plants. Kiener, E. (Eidg Amtes Fuer energiewirtsch, Bern, Switz). 
Bull. Schweiz. Elektrotech. Ver.; 68: No. 16, 818-827(8 Aug 1977). (In 
German). 

The paper is concerned with the problem of remote heat 
transfer. It is shown that in this way the energy losses are reduced, 
and coal and nuclear energy can, to an important extent, replace oil. 
The technique is also advantageous from an environmental view- 
point. 9 refs. 


» 


FUEL CYCLE 


3295 (LA-UR—78-1823) Data processing for power reactor fuel 
cycle codes. MacFarlane, R.E. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 15p. (CONF-780546—4). 
Dep. NTIS, PC A02/MF AO1. 

From Seminar on nuclear data problems for thermal reactor 
applications; Upton, NY, USA (22 May 1978). 

A power reactor fuel cycle code must compute the isotopic 
composition of the fuel as a function of both time and position. The 
most difficult part of such a calculation is computing the self- 
shielded cross sections and fluxes for the wide range of compositions 
seen over the power history of the fuel. The EPRI-CELL and 
EPRI-CPM codes use the background cross section method for self- 
shielding. The paper reviews the background cross section method 
with special emphasis on the interaction between the approximations 
used in CELL and CPM and the methods used for processing 
multigroup constants. Specific examples using data processed with 
NJOY are used to illustrate the effects of non-1/E flux, intermediate 
resonance parameters, elastic scattering self-shielding, transport cor- 
rections, and heterogeneity methods. 


3296 Nuclear-fuel cycle - national and international aspects. 
Stephany, M. (Nuklear-Chemie und -Metallurgie G.m.b.H. 
(NUKEM), Hanau (Germany, F.R.)). At. Strom; 24: No. 1, 8- 
12(1978). (In German). 

From 4. workshop on nucler energy of the RWE; Hahnenk- 
lee, Germany, F.R. (9 Nov 1977). 

The existence of the nuclear-fuel cycle results from the physi- 
cal fact that, for maintaining the chain reaction in the reactor, a 
certain minimum quantitiy of fissile material must be present. When 
the fuel rods are removed from the reactor therefore, they still 
contain fuel which is recovered when fuel elements are reprocessed, 
and is then converted into new elements which can be installed again 
in the reactor. The author gives the reasons for the necessity for 
reprocessing, i.e. the closing of the fuel cycle. 


3297 West Germany's efforts to close the nuclear fuel cycle: 
strategies for radioactive waste management. Krugmann, H. (Prince- 
ton Univ., N.J. (USA)). Int. J. Energy Res.; 2: No. 2, 107-121(1978). 

West Germany's efforts to reach a mature economy by ‘clos- 
ing’ the ‘back end’ of the nuclear fuel cycle are discussed with 
special emphasis on radioactive waste management strategies. The 
radioactive wastes that would be generated in a closed nuclear fuel 
cycle are described. A brief discussion is given of the motives that 
underlie the current international disagreement regarding the desir- 
ability of, and the need for, closing the nuclear fuel cycle. West 
Germany's concept for closing the nuclear fuel cycle is outlined 
including institutional arrangements and responsibilities. A discus- 
sion of radioactive waste classification follows. Expected volumes 
and inventories of radioactive wastes are pointed out. Current prac- 
tices, and research and development work in the treatment and 
disposal of radioactive wastes are outlined. A final section is devoted 
to the history, circumstances and implications of the current for a 
‘solution’for the back end of the nuclear fuel cycle as a precondition 
for continued expansion of nuclear power in West Germany. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 2193, 2674, 3654, 4073 


3298 (NUREG/CR—0245) Vapor explosion phenomena with 
respect to nuclear reactor safety assessment. Cronenberg, A.W.; 
Benz, R. (Idaho National Engineering Lab., Idaho Falls (USA)). Jul 
1978. Contract EY-76-C-07-1570. 75p. (TREE—1242). Dep. NTIS, 
PC A04/MF AOl1. 

Stringent licensing procedures for commercial nuclear reactor 
operation require an in-depth analysis of the phenomena associated 
with postulated reactor core overheating accidents. One aspect of 
nuclear reactor safety assessment is a prediction of the consequences 
of interaction between molten fuel and coolant, in which rapid heat 
transfer from the fuel may lead to explosive vaporization of the 
coolant. Some of the most recent theories relating to vapor explosion 
research for nuclear reactor safety assessment are critically reviewed 
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and assessed. Specifically, the spontaneous nucleation and pressure 
detonation models are discussed at length. In addition, modeling of 
the fragmentation of hot molten fuel upon contact with liquid 
coolant, and energy considerations for rapid fine-scale intermixing of 
such fragmented fuel with coolant are discussed in detail. 141 
references. 


3299 Use of nuclear reactor heat in ferrous metallurgy. Coche, 
L. (Institut de Recherches de la Siderurgie Francaise (IRSID), 78 - 
Saint-Germain-en-Laye). Rev. Metall. (Paris); 74: No. 8, 483- 
491(1977). (In French). 

The medium-term solutions possible on an industrial basis are 
reviewed: adding heat produced by electricity to the nuclear heat; 
peace of reducing gases; gasification of solid fuels or hydrocar- 

ides; production of hydrogen. The cost levels to be reached are 
presented. The advances to be achieved in heat exchangers, produc- 
tion of reducing gases, melting of prereduced products and electrical 
heating of rolling mill furnaces are discussed. 


3300 Significance of extended PWR plant models in transient 
analysis. Frisch, W.; Meissner, R. (Gesellschaft fuer Reaktorsicher- 
heit (GRS) mbH, Garching, Ger.). pp 264-278 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977) 

A few selected examples of transient analysis illustrate that a 
detailed plant model simulation is necessary in order to obtain 
valuable results for transients resulting in far off normal plant condi- 
tions. At least ]-d-neutron kinetic simulation is necessary for most 
transients. Overall model verification does show good agreement 
with experimental results for operational and anticipated transients. 
In some cases, especially in thermohydraulics, there is lack of 
experimental data for high pressure (above 160 bar) conditions (e.g., 
heat transfer, DNB, valve discharge models). Improvement of confi- 
dence in plant model simulation for extreme plant conditions can be 
obtained by comparing independently developed codes. 


3301 Process and system for seasonal storage and use of the hot 
waters produced by thermal and nuclear electric power plants. Denis, 
L.H.D.; Bedue, A. (to Technip, 92 - Rueil-Malmaison (France)). 
French Patent 2,314,973/E/. 19 Jun 1975. 12p. (In French). 

Addition to the French patent document 7508747. 

The main patent described large capacity reservoirs for the 
seasonal storage of the hot water produced by thermal and nuclear 
electric power stations and its seasonal use for heating buildings. 
These reservoirs are essentially composed of a large surface bassin 
mainly built at ground level, comprising partition walls dividing the 
reservoir into several inter-communicating areas. A process is de- 
scribed for operating such a reservoir, in which waters with a 
density and/or salinity under those of the hot and cold storage 
waters are used to fill the space of the lake or stretch of water 
concerned. In this way an automatic stratification is created from the 
bottom to the top, usually as follows: high density cold storage 
water, intermediate density hot storage water, cold water of the lake 
of higher density. The hot storage water is thus sandwiched between 
two layers of relatively cold or tepid water, thereby preventing any 
loss of heat to the atmosphere and to the ground, due to the low 
conduction from one water layer to the next when these layers 
cannot mix Owing to a separating membrane. This membrane can 
advantageously be a plastic film or coat (e.g. polythene) that is 
supple and flexible, low in cost and perfectly rot-proof . 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 3323, 4124 


3302 Uncertainties in decay power from summation calculations. 
Nuh, F.M.; Prussin, $.G. (Univ. of California, Berkeley). pp 227-239 
of Thermal reactor safety. Vol. II. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Uncertainties in fission product decay power calculated by 
the summation method have been studied. Error contributions from 
individual isotopes were computed by assignment of specific errors 
from recent evaluations and projections. In this procedure, variance 
algorithms were constructed to define the error contributions due to 
uncertainties in (1) the averge decay energy of each isotope, and (2) 
the disintegration rate which includes fission yield errors for each 
isotope and its B-decay precursors in a decay chain. Total uncertain- 
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ties in the decay power in the thermal fission of 7*°U and contribu- 
tions from decay energy and yield errors are presented for burst and 
10’ sec irradiations in the cooling time range 1 to 10° sec. Nuclides 
that control the decay energy and yield variances are identified for 
burst irradiations and short cooling times. 


3303 Fission-product source terms for reactor applications. Eng- 
land, T.R. (Los Alamos Scientific Lab., NM); Stamatelatos, M.G.; 
Schenter, R.E.; Schmittroth, F. pp 240-263 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Accurate knowledge of fission-product source terms during 
operation and following shutdown of power reactors is essential to 
many aspects of nuclear reactor safety and nuclear safeguards con- 
siderations. Certain fission-product source terms are also important 
for accurate reactivity predictions during fuel depletion, conversion, 
and burnup in nuclear reactor calculations. This paper summarizes 
research in a number of areas related to fission products. It should 
acquaint the reader with the scope of application of the nuclide data 
base and lend credence to the quality of the data. The results of data 
testing, data uncertainties, experimental comparisons, and work re- 
lated to the analysis of decay heating are emphasized. Experimental 
comparisons include short-term decay heating measured at the 
LASL, Oak Ridge National Laboratory (ORNL), Intelcom Rad 
tech (IRT), and the Commissariat A l’'Energie Atomique-France 
(CEAF). In addition, beta spectral comparisons with measurements 
at the University of Illinois (UI) and ORNL are included. Gamma 
spectra are compared with LASL and ORNL measurements. Ab- 
sorption buildup in long term-irradiations experiments and photoneu- 
tron spectra have also been calculated and compared with measure- 
ments, but the work related to decay heat, analysis of experiments 
and spectra is emphasized. 


COMPONENTS AND ACCESSORIES 
REFER ALSO TO CITATION(S) 3032, 3377, 3380, 3386, 3949 


3304 (EPRI-NP—838) BIGIF: fracture mechanics code for 
structures. Besuner, P.M.; Peters, D.C.; Cipolla, R.C. (Failure Anal- 
ysis Associates, Palo Alto, CA (USA)). Jul 1978. 43p. Dep. NTIS, 
PC A03/MF AOl. 

The fracture mechanics approach to structural reliability ac- 
cepts that some flaws will be present, but that conditions can be 
established to assure that flaws do not grow to an unacceptable size 
during the life of the structure. Fracture mechanics life prediction 
requires calculation of crack tip stress intensity factors to quantify 
both stable crack growth and the conditions for unstable fracture in 
complex geometries under complex elastic loading conditions which 
lead to high stress gradients. The BIGIF computer code has been 
developed to perform accurately and inexpensively these life predic- 
tions for a wide range of two- and three-dimensional stress fields and 
cracks and structural geometries, given that the elastic stress solution 
for the uncracked structure is available from another independent 
source. 


3305 (NUREG/CR—0132) Stress analysis of cylindrical pres- 
sure vessels with closely spaced nozzles by the finite-element method. 
Volume II. Vessels with two nozzles under external force and moment 
loadings. Tso, F.K.W.; Weed, R.A. (Oak Ridge National Lab., TN 
(USA)). 13 Jul 1978. Contract W-7405-ENG-26. 104p. (ORNL/ 
NUREG—18/V2). Dep. NTIS, PC A06/MF AO1. 

A finite-element computer program, MULT-NOZZLE, was 
developed for the stress analysis of cylindrical pressure vessels with 
one, two, or three closely spaced reinforced nozzles. The nozzles 
may be unreinforced or fully reinforced according to the rules of the 
ASME Boiler and Pressure Vessel Code. MULT-NOZZLE consists 
of two modules which may be operated independently. The first 
module, FEMG, automatically prepares a finite-element mesh, in- 
cluding the nodal point coordinates, finite-element connectivities, 
mesh options, and boundary value specifications for input to the 
finite-element solution module SAP3M. SAP3M, which is a modi- 
fied and improved version of the SAP3 computer program, com- 
putes the nodal point displacements and stress tensor components 
and prints and/or stores the results for later postprocessing. The 
present volume demonstrates the program's ability to analyze one- 
and two-nozzle vessels with external loads. 


3306 (NUREG/CR—0284) Aluminum-zircaloy galvanic couple 
in reactor water. Horton, R.M.; Miller, R.L.; Reimann, G.A. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Aug 1978. Contract 
EY-76-C-07-1570. 101p. (TREE—1169). Dep. NTIS, PC A06/MF 
AOl. 

The corrosion and hydriding behavior of galvanically coup- 
led 5454 aluminum and zircaloy-4 in a nuclear reactor core was 
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studied in a simulated fuel-cladding/canister configuration. Tests 
were conducted in reactor quality water at 298 and 355°K. Possible 
control methods by means of protective coatings were also studied. 
The results indicate that embrittlement of zircaloy-4 by corrosion- 
induced hydriding would not be a problem in this application, and 
corrosion damage to the aluminum would not be significant. Find- 
ings are applicable for limited periods of service or storage. 


3307 (NUREG/CR—0288) Program for field validation of the 
Synthetic Aperture Focusing Technique for Ultrasonic Testing (SAFT 
UT). Analysis before test. Jackson, J.L. (Southwest Research Inst., 
San Antonio, TX (USA)). Dec 1978. 47p. NTIS $4.50. 

The purpose of this project is to continue the development of 
the Synthetic Aperture Focusing Technique (SAFT) for Ultrasonic 
Testing (UT) that was originated at the University of Michigan. This 
method will be implemented in the form of a system suitable for use 
during site examinations of actual nuclear power reactor pressure 
vessels and components (RPVC). An extensive test program will be 
conducted to determine the capability of the system to accurately 
characterize flaws in specimens that represent RPVC. SwRI will 
blend the results of the University of Michigan research with its own 
experience in the application of Mechanized UT Systems to RPVC, 
and use the combined knowledge to produce a field-rated examina- 
tion system employing the new technique. After construction and 
initial checkout, the examination system will then enter into an 
extensive test program. The first phase, termed System Development 
Test, will be conducted in the laboratory using specimens containing 
artificial flaws. This phase will be designed to verify predicted 
resolution abilities, evaluate the effects of various operating param- 
eters, and provide operating personnel with an opportunity to gain 
experience in the application of the examination system and in 
interpretation of its results. The objective of the Examination Reli- 
ability and Confidence Level Test phase is to assess the reliability 
and confidence level of the examination system for characterizing 
flaws in specimens that accurately simulate actual RPVC structures. 
These specimens will contain both fabrication and artificial, service- 
induced flaws. These specimens will be subjected to destructive 
evaluation to determine the true nature and size of the flaw. A 
detailed description of the system design specifications, as well as a 
more complete description of the test program, are contained in this 
outline. 


3308 Power plant chemistry. Resch, G. Brennst.-Waerme-Kraft; 
30: No. 4, 174-175(Apr 1978). (In German). 

A total of 79 publications are cited which deal with the 
problems of chemistry in nuclear and conventional power plants. 


3309 Real time monitoring of pressure vessels by acoustic emis- 
sion. Lucia, A.C.; Testa, M.; Brunnhuber, R.; Franchi, M.; Galli, M. 
(Joint Research Centre, Ispra, Italy). pp 436-445 of Thermal reactor 
er Vol. I. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The problem of monitoring the structural integrity of a pres- 
sure vessel can be subdivided into three parts: Development of an 
inspection technique which will be able to pick up continuously the 
information necessary to control the integrity of the structure; 
development of proper analysis techniques and data elaboration 
algorithms for extracting from the inspection responses the informa- 
tion and for putting them in an explicit form; and development of 
procedures and instrumentations allowing real-time elaboration of 
data and decision making. Acoustic emission is potentially the most 
suitable and powerful technique for this type of application. (1) A.E. 
is the only non-destructive testing technique providing complete 
volumetric inspection of a structure at the same instant. (2) The 
sensitivity of A.E. is higher than that of other and more diffused 
N.D.T. techniques. Its sensitivity is in fact such that microcracks can 
be detected in the making, before they develop to dimensions 
detectable by ultrasonics or by x-rays. Thus “areas of suspicion,” or 
areas of higher risk in the structure, can be identified and pinpointed 
extremely early and a particular attention can be concentrated on 
them. (3) It is a passive technique, meaning that it exploits the ultra- 
acoustic signals emitted by the structure itself as a result of the 
release of strain-energy. It is therefore particularly suitable to test the 
structural integrity of working plants, since it in no way interferes 
with their operation. (4) A.E. signals have a particularly rich content 
of information on nature, state and location of the emitting source. 
Appropriate elaboration techniques will lead to their discrimination 
from noise and to their extraction. 


3310 Nondestructive crack detection in pressure vessels and 
reactor components by optical holography. Mayinger, F.; May, W. 
(Technical Univ. of Hanover). pp 446-456 of Thermal reactor safety. 
Vol. I. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 
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A new test method for nondestructive testing of materials is 
introduced. This method renders possible the detection of material 
faults by the aid of holographic interferometry. This technique, 
which is still being developed, makes use of the disturbance of 
surface deformations at cracks and other faults near the surface after 
an adequate load of the structural part. This method shall be utilized 
for repeating tests and comparison measurings at structural parts 
operating under pressure. 


3311 Ultimate strength design for thermal effects. Kar, A.K. 
(Ebasco Services Inc., New York). pp 470-485 of Thermal reactor 
safety. Vol. I. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Nuclear power plants and other structures, when subjected to 
temperature variations and restrained against free movement, devel- 
op stresses. In some cases, members in a structure develop tempera- 
ture stresses due to mutual restraint, i.e., interaction. In other cases, 
the affected members can be assumed to act independently of other 
members. Unlike gravity and some other loadings, for which the use 
of relative stiffness is adequate, dynamic and thermal loadings are 
directly related to the actual structural stiffness. A characteristic of 
thermal forces in concrete structures, unlike steel structures, is that 
these forces can tend to be self-limiting. High tensile stresses cause 
cracking of the concrete, and thus lower the temperature loads. Thus 
an iterative approach to the problem is generally called for. A 
method of analysis, based on the limit strength concept, is presented 
for concrete structures, subjected to temperature changes. This 
method shortens iterative efforts. The recommendations are general, 
and as such useful in thd case of members with uniform or non- 
uniform sections, and subjected to uniform or differential (different 
at two faces) temperature changes. The method is applicable in the 
case of frames, shells and other structures. 


3312 Measurements of fission-product decay heat for **°U and 
23°Puy, Friesenhahn, S.J.; Lurie, N.A. (IRT Corp., San Diego, CA). 
pp 163-177 of Thermal reactor safety. Vol. II. La Grange , IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Calculations of reactor emergency cooling requirements are 
of considerable importance in the design of power reactor systems. 
The reliability of such calculations can be assured only by compari- 
son with precise measurements of the fission product decay heat. 
The present work was designed to provide the required measure- 
ments for the two fissile materials of primary concern in current 
thermal reactors, **°U and **°Pu. In an attempt to provide a wide 
range of experimental data in order to facilitate the interpretation of 
possible discrepancies between measurements and calculations, data 
were taken for three different irradiation times, 1,000 and 20,000 
seconds, and 24 hours. These different irradiation times place empha- 
sis on different fission product nuclides. In addition, the beta and 
gamma-ray components of the decay heat are resolved based on an 
auxiliary measurement employing a beta absorber around the irradi- 
ated sample during the measurement. The cooling time spanned by 
the present work, 1 to 100,000 seconds, encompasses the time 
interval of prime concern for loss-of-coolant accidents. 


3313 Fast response calorimetric measurement of decay heat, 
Grossman, L.M.; Nuh, F.M.; Prussin, 8.G.; Schrock, V.E.; Sockalin- 
gam, K.C. (Univ. of California, Berkeley). pp 207-226 of Thermal 
reactor safety. Vol. Il. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A calorimetric measurement of decay heat power of *5U 
fission products has been made using a fast response calorimeter in 
the cooling time range from 10 to 10° seconds. The calorimeter is 
based on measurement of the rate of change of energy stored in a 
mercury absorber together with measurement of heat flow through a 
thermopile. Agreement between the measured values and summation 
calculations is good in the cooling time range from 500 to 10‘ 
seconds. At earlier times the accuracy potential of the instrument 
was not realized; the average of measured results is higher than 
predicted by up to 17%. The estimated uncertainty of the measure- 
ment is 3.4% (one sigma) from 400 to 10‘ seconds and rises to 22.7% 
at 11 seconds. 


3314 Exhaust gas treat equipment. Kamiya, K.; Oda, A.; Yusa, 
H. (to Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1978-5,398/A/. 
6 Jul 1976. Sp. (In Japanese). 

The object of the invention is to permit efficient removal of 
radioactive gas from exhaust gas, which is produced in a great 
quantity in a short period of time, under a low liquifaction factor. In 
a equipment comprising a device for pre-cooling exhaust gas con- 
taining radioactive exhaust gases such as xenon and krypton, a 
liquifying chamber connected to the pre-cooling chamber and 
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having a plurality of liquifying tubes, a purified gas duct line and a 
liquified exhaust gas recovery gas duct line, these lines being con- 
nected to the liquifying chamber, the liquifying tubes are filled with 
an adsorption substance (for instance, active carbon and molecular 
sieve) and (or) a thermally conductive substance (for instance, 
copper, iron and aluminum). 


3315 Equipment for treating a liquid containing radioactive sub- 
stances. Takejima, M. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1978-4,200/A/. 2 Jul 1976. 4p. (In Japanese). 

The object of the invention is to permit replacement of a 
filter, which has filtered liquid containing radioactive material, with- 
out danger of exposure to radioactivity. A filter, which has filtered 
liquid containing radioactive substance, is disposed within pool 
water. The filter has its outlet connected to a duct having a nozzle 
for upwardly spraying water from the bottom of the 1 and its 
inlet connected to a duct which is disposed outside the pool and 
connected thereto through a pump and a tank. By driving a pump, 
the pool water is circulated through the tank and duct into the filter, 
in which the water flows from its inlet through it, and from the 
outlet of which it is circulated through the duct to the nozzle at the 
bottom of the pool to be upwardly sprayed into the 1. Thus, 
settling of impurities in the pool bottom is prevented. In addition, 
since the replacement of the filter can be made within the pool, the 
danger of exposure to radioactivity is reduced. 


3316 Measuring device of neutron flux distribution. Hoshi, J. 
(to Mitsubishi Electric Corp., Tokyo (Japan)). Japanese Patent 1977- 
153099/A/. 14 Jun 1976. 3p. (In Japanese). 

The object of the invention is to measure neutron flux distri- 
bution in a vertical direction by movement of central wire without 
moving the outer cylinder of a neutron detector. The coaxial type 
detector in this invention consists of an movable anode wire and a 
outer cylinder, the wire being moved by a driving device located 
outside. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 3231 


3317 Fuel assembly. Nakatsuka, M.; Matsuzuka, R. (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-8492/A/. 9 Jul 1976. Sp. (In Japanese). 

Thee object of the invention is to provide a fuel assembly 
which can decrease pressure loss of coolant to uniform temperature. 
A sectional area of a flow passage in the vicinity of an inner 
peripheral surface of a wrapper tube is limited over the entire length 
to prevent the temperature of a fuel element in the outermost 

ripheral portion from being excessively decreased to thereby 

atten temperature distribution. To this end, a plurality of pincture- 
frame-like sheet metals constituting a spacer for supporting a fuel 
assembly, which has a plurality of fuel elements planted lengthwise 
and in given spaced relation within the wrapper tube, is disposed in 
longitudinal grooves and in stacked fashion to form a substantially 
honeycomb-like space in cross section. The fuel elements are insert- 
ed and supported in the space to form a fuel assembly. 


3318 Heat transfer in the inlet length of fuel-elements modeling 
rod bundle in longitudinal air flow. Lel’chuk, V.L.; Shuyskaya, K.F.; 
Sorokin, A.G.; Bragina, O.N. (Dzerzhinskiy All-Union Heat Eng 
Inst, Moscow, USSR). Heat Transfer - Sov. Res.; 9: No. 4, 100- 
104(Jul-Aug 1977). 

The results of an experimental study of the distribution of 
wall temperature and heat transfer coefficient along a seven-rod 
triangular-pattern bundle with relative pitch of 1.17 inside a hexag- 
onal shell are described. The bundle was made up of stainless steel 
tubes 10 mm in diameter and 1.2 meter long and was cooled by a 
longitudinal air flow. 12 refs. 


3319 Use of the structural method and of Laplace transforma- 
tion in solving problems of heat transfer for ducts and pipes with 
intricately-shaped cross sections. Rvachev, V.L.; Slesarenko, A.P.; 
Popishvili, V.I. (Ukr SSR Acad of Sci, Inst of Mach Des). Heat 
Transfer - Sov. Res.; 9: No. 4, 105-109(Jul-Aug 1977). 

The utilization of the structural method (method of R func- 
tions) anbd of Laplace transformations for determining the heat 
transfer in the inlet length for forced laminar convection in channels 
with intricately shaped cross sections and for solving the conjugate 
problem of steady-state heat transfer for flow of coolants in cells 
formed by nuclear reactor fuel elements is considered. 6 refs. 


3320 Fuel rod for a reactor. Tsuboi, Y. (to Mitsubishi Electric 
Corp., Tokyo (Japan)). Japanese Patent 1978-11295/A/. 16 Jul 1976. 
3p. (In Japanese). 

The object of the invention is to accurately and simply 
measure gas pressure within a cladding tube of a fuel rod. The fuel 
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rod is closed by an end plug with pellets made of uranium dioxide 
and a pressure detector element sealed into the cladding tube. When 
the fuel rod is manufactured, helium gases are introduced under 
pressure into the cladding tube, and the pressure detector element is 
contracted proportionally by the aforesaid pressure and therefore the 
amount of contract may be measured to thereby measure the inside 
pressure of the cladding tube. The amount of contact of the pressure 
detector element may be measured exteriorly of the fuel rod by 
arranging a fluorescent screen or film for X-rays or other radiations 
on one side of the fuel rod. 


3321 Improvement to spacers for the fuel elements of nuclear 
reactors. Patterson, J.F.; Galbraith, K.P. (to Exxon Nuclear Co., 
Inc., Richland, Wash. (USA)). French Patent 2,302,570/A/. 25 Feb 
1976. Priority date 28 Feb 1975, United States of America (USA). 
11p. (In French). 

A description is given of a reticulated spacer for a nuclear 
reactor. It includes retaining strips for flexible devices which inter- 
sect so as to form several openings for receiving fuel elements and 
several mixer fins; formed in selected intersection areas of the strips. 
The fins are oriented with respect to the strips and are placed over 
predetermined openings in the intersection areas. Each fin includes 
an opening located above the intersection areas so as to improve the 
cooling mixing capacity of the fins. 


3322 Acoustic method for measuring gas pressure. Wonn, J.W. 
(to Westinghouse Electric Corp., Pittsburgh, Pa. (USA)). French 
Patent 2,299,633/A/. 26 Jan 1976. Priority date 29 Jan 1975, United 
States of America (USA). 8p. (In French). 

Description is given of a method for measuring the gas 
pressure within pressurized nuclear fuel elements. It comprises gen- 
erating and transmitting an acoustic signal through the gas in the 
cladding, receiving the acoustic signal and converting it into a 
corresponding signal output, calibrating the electric output against a 
standard to provide a direct measure of the pressure of the gas 
within the enclosure. 


CONTROL SYSTEMS 


3323 Linear extrapolation distance for a black cylindrical con- 
trol rod with the pulsed neutron method. Lowenhielm, G. (Chalmers 
Univ of Technol, Goteborg, Swed). Doktorsavh. Chalmers Tek. 
Hoegsk.; No. 252, 1-195(1978). 

The linear extrapolation distance was measured for a black 
cylindrical control rod in a cylindrical water moderator. The radius 
for the moderator ranged from 5 to 15 cm and the control rod radius 
was varied from 0.41 cm to 1.81 cm. The neutron pulse technique 
was used and the decay constant was measured for a moderator with 
and without a control rod. From the difference in the decay con- 
stants the extrapolation distance could be calculated. Four detectors 
were placed inside the moderator at different radii. This made it 
possible to considerably reduce the problem of higher harmonic 
modes. 62 refs. 


3324 Control Rod Ejection Retardation Assembly. (to Babcock 
and Wilcox Co., Cleveland, OH). Netherlands Patent 7,707,599/A/. 
7 Jul 1977. Priority date 26 Jul 1976, United States of America 
(USA). 8p. (In Dutch). 

Priority 26 Jul 1976, USA ;3 figs. 

A control rod ejection retardation assembly is mounted to a 
control rod assembly of a nuclear reactor to retard the ejection of 
the control rod only during an undesired ejection of the control rod 
while allowing normal control rod movement and ‘scramming’ oper- 
ation to be drag free and unretarded. The ejection retardation 
assembly includes a piston assembly mounted to the control rod and 
having an opening thereto controlled by a ball valve. The piston 
assembly seals are made loose fitting to allow sufficient fluid flow 
through the seals to provide unhindered normal control rod move- 
ment even with the ball valve sealing the piston assembly opening. 
During undesired speedy ejection of the control rod, the ball valve 
seals the opening to prevent fluid flow to the piston assembly 
retarding piston movement and thereby controlling control rod 
movement. During a ‘scram’ condition the ball valve unseals the 
piston opening allowing fluid to easily flow into the piston assembly 
to prevent any retardation of piston and control rod movement. 


3325 Removal blocking monitor for control rods. Kiyono, T. 
(Nippon Atomic Industry Group Co. Ltd., Tokyo). (to Tokyo 
Shibaura Electric Co. Ltd., Kawasaki, Kanagawa (Japan)). Japanese 
Patent 1978-8497/A/. 9 Jul 1976. 6p. (In Japanese). 

The object of the invention if to enhance responsiveness of 
removal blocking monitor (RBM) of control rods and to be capable 
of rapidly and accurately controlling removal blocking of control 
rods if problem should occur in responsiveness of local power range 
monitors (LPRM) which constitutes a RBM. LPRMs are aligned at 
suitable positions with respect to control rods aligned within a core. 
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The LPRMs have four detectors connected substantially in equally 
spaced relation extending approximately over the entire region 
lengthwise with a state that control rods are inserted into the core. 
The LPRMs which constitute a RBM are determined with respect to 
specific control rods to be removed, and the detectors included in 
two channels of a RBM. One of detectors having different height in 
one PRM and one detector in all LPRMs constitute one channel. 


3326 Reactivity correcting system of a reactor. Miyake, M. (to 
Hitachi Ltd., Tokyo (Japan)). Japanese Patent 1977-156296/A/. 21 
Jun 1976. 4p. (In Japanese). 

The object of the invention is to determine rate of change in 
reactivity using the integrating power and core flow rate as param- 
eters, to detect the reactivity with high accuracy. By start signals 
from an input processor started periodically by means of a timer to 
incorporate integrating power and core flow rate, a minimum in- 
volution operator calculates and outputs a flow rate - reactivity 
gradient, a secondary operator calculates and outputs a reactivity - 
flow rate gradient, a reactivity coefficient deciding device decides 
the reaction coefficient, and a reactivity counter calculates and 
outputs a changed portion of reactivity. 


3327 Control rod driving machine in a reactor. Ikekita, 1; 
Sanae, S. (to Tokyo Shibaura Electric Co. Ltd., Kawasaki, Kan- 
agawa (Japan)). Japanese Patent 1977-142188/A/. 20 May 1976. 3p. 
(In Japanese). 

The object of the invention is to enhance operational charac- 
teristics of a reactor. Structure: The operation of a control rod is set 
by a speed setter to its optimal speed, and the control rod to be 
operated is selected by a control rod driving control panel, after 
which a reversible contactor is closed to drive a motor so that 
control rods may be removed or inserted through a gearing and at 
the same time the positions of control rods may be monitored by a 
position detector and the reversible contactor is suitably opened to 
stop the motor. Thus, in the control rod driving device of the 
present invention, the minimal driving intervals of the control rods 
can be made less than one-scores of the prior art, the degree of 
reaction of core may be fine-adjusted to provide controlling at a 
speed corresponding to the reaction of core. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 4404, 4452, 4510 


3328 (NP—23374) Impacts of nuclear power plant developments 
on community service capacity. Krannich, R.S. (Pennsylvania State 
Univ., University Park (USA). Center for the Study of Environmen- 
tal Policy). Mar 1978. 33p. Pennsylvania State Univ., University 
Park, PA. 

With the passage of the National Environmental Policy Act 
in 1969 a legislative mandate was established to assess “'socioeconom- 
ic’ as well as environmental consequences of large-scale develop- 
ment projects. However, the developing literature base in the area of 
socioeconomics has exhibited a pronounced tendency to stress social 
and economic pathologies associated with the so-called "boom 
town” syndrome. While boom growth and associated problems do 
appear to provide relevant conceptualizations of the socioeconomic 
impacts of energy resource development projects in geographically 
isolated sectors of the western United States, the argument is pre- 
sented that such a perspective is generally inappropriate when 
assessing the consequences of nuclear power plant developments. 
Survey data on 21 nuclear generating facilities are analyzed in order 
to provide a comparative perspective on socioeconomic conse- 
quences and factors which may influence their relative importance. 


3329 (NUREG—0056(Add.)) Final environmental statement. 
Final addendum to Part II: Manufacture of floating nuclear power 
plants by Offshore Power Systems. DOCKET-STN—50-437. (Nuclear 
Regulatory Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jun 1978. 174p. NTIS $8.00. 

This Addendum to Part II of the Final Environmental State- 
ment related to manufacture of floating nuclear power plants by 
Offshore Power Systems (OPS), NUREG-0056, issued September 
1976, was prepared by the U.S. Nuclear Regulatory Commission 
(NRC), Office of Nuclear Reactor Regulation. The staff's basic 
evaluation is presented in NUREG-0056. The current Addendum 
provides further consideration of a number of topics discussed in 
NUREG-0056, particularly additional consideration of shore zone 
siting at estuarine and ocean regions. This Summary and Conclusions 
recapitulates and is cumulative for Part II of the FES and the 
current Addendum. Augmentations to the Summary and Conclu- 
sions presented in Part II of the FES and arising from the evalua- 
tions contained in this Addendum are italicized. 


3330 (ORAU/IEA(R)—77-26) Acceptable future nuclear 
energy system: condensed workshop proceedings, December 16—17, 
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1976, Gatlinburg, Tennessee. Ohanian, M.J. (ed.). (Oak Ridge Associ- 
ated Universities, Inc., TN (USA). Inst. for Energy Analysis). Dec 
1977. Contract EY-76-C-05-0033. 154p. Dep. NTIS, PC A08/MF 
AOl. 

The condensed proceedings are arranged in the following 
sections: (1) general issues, (2) long range issues, (3) regulatory and 
institutional issues, (4) near-term issues, and (5) a general discussion 
and summary of the workshop. 


3331 (PB—277085) Summary of current findings: Calvert Cliffs 
Nuclear Power Plant aquatic monitoring program. Topical report May 
75—Jun 76. Richkus, W.A. (Martin Marietta Corp., Baltimore, MD 
(USA). Environmental Technology Center). Apr 1977. 71p. NTIS 
PC A04/MF AOl1. 

The report describes the environmental monitoring of aquatic 
impact of the Calvert Cliffs Nuclear Power Plant. The goal of this 
activity is to evaluate the plant’s impact on resources of the Chesa- 
peake Bay. During the first 18 months of Unit 1 operation, no 
changes in fish or shellfish abundance were noted. Entrainment 
damage (approximately equals 30%) to zooplankton and phytoplank- 
ton was observed, but no nearfield changes seen. Five species of fish 
were impinged (2.9 million individuals). Amount of menhaden im- 
pinged was 0.25% of local commercial harvest. 


SITING 


3332 (ATR—78(7652-01)2) Summary of seismic assessment of 
underground and buried nuclear power plants. (Applied Nucleonics 
Co., Inc., Los Angeles, CA (USA)). Sep 1977. 202p. Applied Nu- 
cleonics Co., Inc., Los Angeles, CA. 

A preliminary assessment is presented of the earthquake engi- 
neering implications of siting nuclear power facilities underground, 
as requested by The Aerospace Corporation. The study is a review 
of the major aspects of the seismic design problem for underground 
structures. Seismic design criteria suitable as input to conceptual 
design and cost studies are presented. 


3333 (CONF-780365—1) Nuclear plant undergrounding. 
Brown, R.C.; Bastidas, C.P. (Sargent and Lundy, Chicago, IL 
(USA)). 1978. 50p. Sargent and Lundy, Engineers, Chicago, IL. 

From Faculty engineering conference; Chicago, IL, USA (10 
Mar 1978). 

Under Section 25524.3 of the Public Resources Code, the 
California Energy Resources Conservation and Development Com- 
mission (CERCDC) was directed to study "the necessity for ” and 
the effectiveness and economic feasibility of undergrounding and 
berm containment of nuclear reactors. The author discusses the basis 
for the study, the Sargent and Lundy (S and L) involvement in the 
study, and the final conclusions reached by S and L. 


3334 (CONF-7805105—1) Economic impacts associated with 
pure taxable capacity changes. Bjornstad, D.J. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 22p. Dep. NTIS, 
PC A02/MF AOl1. 

From Northeast Regional Science Association meeting; Balti- 
more, MD, USA (13 May 1978). 

An attempt is made to broaden the purview of fiscal impact 
analysis to include impacts on the local private sector that may stem 
from local public sector changes. More specifically, attention is 
focused on the limiting case, in which new private sector develop- 
ment yields positive changes in fiscal capacity, but does not increase 
public service demands or interact with the local private sector. This 
phenomenon is termed a “pure” change in fiscal capacity, or, stated 
differently, pure tax revenue importation. Interest in this issue stems 
from an analysis of the local impacts of constructing and operating 
nuclear power stations. Nuclear power stations, like other electrical 
generating facilities, are characterized by large capital-labor ratios, 
implying that the impact of siting would be to increase local taxable 
capacity, via the property tax base, to a greater extent than local 
private sector activity, via new hirings. Moreover, a small labor 
force implies a modest change in the demand for local public 
services, and facilities of this nature by themselves demand few, if 
any, public services. A nuclear power station, however, may be 
distinguished from other electrical generating facilities through 
siting regulations that require locating in a low population density 
area, a fact which ensures the influence on the community will be 
substantial. The question of how and to what degree feedback effects 
from local public to local private sector may take place is described. 


3335 (ORNL/SUB—7336/1) Nuclear Energy Center study. 
Phase II. Site suitability analysis. Final report. Fellows, W.S.; Sharp, 
J.M.; Benator, B.I. (Southern States Energy Board, Atlanta, GA 
(USA)). Jun 1978. Contract W-7405-ENG-26. 157p. Dep. NTIS, PC 
A08/MF AOl. 

A site screening study was conducted to identify a site or sites 
for detailed, site-specific study as a nuclear energy center. Using 
technical criteria of water requirements, geotechnical constraints, 
and projected load center and transmission considerations as well as 
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environmental and institutional considerations, five potential study 
sites in the State of South Carolina were identified, evaluated against 
established criteria, and ranked according to their acceptability as 

tential nuclear energy center study sites. Consideration of what is 
‘representative’ of a site as well as the ranking score was factored 
into site recommendations, since the site deemed easiest to license 
and permit may not be the most desirable site for future study of the 
technical and institutional feasibility and practicality of a specific 
site. The sites near Lake Hartwell and the Savannah River Plant 
(SRP) of the Department of Energy were selected as potential study 
sites after consideration of the above criteria. Because the Lake 
Hartwell site offers the opportunity to consider institutional issues 
which may be more representative of other possible NEC sites, it is 
recommended that the Lake Hartwell site be studied to establish the 
feasibility and practicality of the nuclear energy concept on a site- 
specific basis. 


3336 Aspects concerning area planning in connection with the 
selection of sites for nuclear power plants. Illustrated by the example 
of the Grohnde/Weser reactor. Ihlenfeldt, B. (Goettingen Univ. (Ger- 
many, F.R.). Niedersaechsisches Inst. fuer Landeskunde und Lande- 
sentwicklung). Neues Arch. Niedersachen; 26: No. 1, 3-22(Mar 1977). 
(In German). 

The results of this contribution which deals with general 
questions of the peaceful uses of nuclear fission in the first part and 
with the site of the Kernkraftwerk Grohnde from the point of view 
of area planning in the second part can be summarized as follows: 
Assured energy supply on a long-term basis is only possible by 
substituting and/or aa available energy carriers, in the 
contest of which it will be difficult for economic reasons to go 
without nuclear energy up to the time when new technologies are 
developed and economical in their use. It is hardly to be expected 
that radioactive radiation will present a hazard to the population 
when nuclear power plants are running normally. The probability of 
interrupted routine operation on account of sabotage, war, melting 
of the reactor core etc. is slight, however, incidents of this kind 
would have serious consequences. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 2612, 3497 


3337 (NP—23295) Beaver Valley Power Station and Shipping- 
port Atomic Power Station. 1977 annual environmental report: radio- 
logical. Volume 2. (Duquesne Light Co., Shippingport, PA (USA)). 
27 Apr 1978. 113p. TIC. 

The environmental monitoring conducted during 1977 in the 
vicinity of the Beaver Valley Power Station and the Shippingport 
Atomic Power Station is described. The environmental monitoring 
program consists of onsite sampling of water, gaseous, and air 
effluents, as well as offsite monitoring of water, air, river sediments, 
and radiation levels in the vicinity of the site. The report discusses 
releases of small quantities of radioactivity to the Ohio River from 
the Beaver Valley Power Station and Shippingport Atomic Power 
Station during 1977. 


3338 (ORNL/TM—6387) In-line tritium monitoring in the 
GCFR vented irradiation capsule GB-10, Pruitt, M.E.; Longest, A.W. 
(Oak Ridge National Lab., TN (USA)). Aug 1978. Contract W-7405- 
ENG-26. 74p. Dep. NTIS, PC A04/MF AO1. 

An in-line tritium monitoring system was designed, tested, 
and operated on the sweep gas from the Gas-Cooled Fast Reactor 
irradiation capsule GB-10. Cooled charcoal traps removed fission 
and activation products and the HTO form of tritium from the gas 
stream but allowed the HT form to pass through. The tritium- 
bearing gas stream then passed through an ionization chamber con- 
taining a vibrating-reed electrometer which recorded the tritium 
response on a strip-chart recorder. Total tritium (HT + HTO) 
determination was attempted by passing the sweep gas through an 
HTO converter (magnesium at 500°C) that quantitatively converted 
HTO to HT when the gas stream contained hydrogen carrier. An 
alternate and independent tritium detection system was included 
downstream from the ionization chamber. The gas stream could be 
valved through an HT converter (CuO at 500°C), which quantita- 
tively converted HT to HTO, and then valved through heated lines 
to molecular-sieve traps. Laboratory procedures were necessary to 
release the tritium and to determine the amount adsorbed by the 
molecular-sieve traps. Fifteen tritium monitoring experiments were 
completed with this system. Data obtained from the electrometer 
and molecular -sieve samples were in excellent agreement. Molecu- 
lar-sieve samples were necessary on some experiments due to low 
tritium levels and the unexpected presence of **Ne in the gas 
stream.The low-level **Ne was apparently produced in the fuel 
region of the capsule and was not retained by the charcoal traps. 
Monitored tritium was significantly lower than the calculated birth 
rate. Areas exposed to fission product deposition retained tritium 
from high-purity helium and released tritium when the gas stream 
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contained hydrogen carrier. Temperature-dependent tritium release 
was observed while sweeping the heated charcoal trap region of the 
GB-10 fuel rod. 


3339 Effects of accidental releases of radioactive material to the 
hydrosphere from land-based and floating nuclear plants. Schreiber, 
D.L. (Nuclear Regulatory Commission, Washington, DC). pp 156- 
168 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A spectrum of potential accidents, including core-melt events, 
was selected for evaluating whether resulting consequences of radio- 
active releases via the liquid pathway would be significantly differ- 
ent at proposed floating nuclear power plants than at conventional 
land-based nuclear plants. Effects were quantified in terms of doses 
to man and biota through use of appropriate hydrologic dispersion 
and dosimetric models at typical sites. 


3340 Real-time radiological assessment of airborne effluents 
from the Fort St. Vrain HTGR. Stroh, K.R. (Colorado State Univ., 
Fort Collins); Olson, H.G.; Alexander, D.R. pp 283-296 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A computer program has been developed which, when used 
with the FSV meteorological and stack monitors, and the Station's 
data-handling system, provides radiological assessment of filtered 
airborne releases of radioactive material via the plant stack in real- 
time. During a release, the system estimates the airborn concentra- 
tions, chi (Ci/m*), at ground level and the resulting whole-body 
gamma and skin-beta dose rates, D’/sub y8/ (rem/s). At the conclu- 
sion of a release, the system estimates concentration time-integrals, 
psi (Ci-s/m*), and resulting doses, D/sub y8/ (rem), for each 
persistent wind direction. The radiological consequences are com- 
puted at fixed receptor points arrayed about the plume centerline. In 
addition, sector-averaged consequences are computed, which can be 
combined with the sector population to calculate the population 
dose PD/sub y8/ (man-rems). A third calculational option provides 
current stack and meteorological information together with dilution 
factors, theta (s/m*) which, when combined with a source rate, Q 
(Ci/s), gives concentrations (Ci/m*), or when combined with the 
total activity released, Q/sub T/ (Ci), gives concentration time- 
integrals (Ci-s/m3). All three options output the downwind distance 
to the point of maximum concentration, and the resulting maximum 
consequences appropriate for that calculation option. The real-time 
inputs, mathematical models, the computer program GASREM, and 
results are described. 


3341 Method for the disposal of liquid waste in an atomic power 
plant. Shoji, S.; Tanno, K.; Onaka, N.; Kikuchi, E. (to Hitachi Ltd., 
Tokyo (Japan)). Japanese Patent 1978-399/A/. 25 Jun 1976. 4p. (In 
Japanese). 

The object of the invention is to arrange and automatic 
corrosion resisting processing tank preceding to a liquid waste 
condenser in order to prevent corrosion thereof for accomplishment 
of safety disposal of liquid waste. Radioactive liquid waste is fed to 
the corrosion resisting processing tank arranged in the preceding 
stage. Here, pH value of liquid waste and concentration of pH buffer 
ion, corrosive ion, and inhibitor impairing ion within the liquid waste 
are detected. A neutralizing agent is added in accordance with the 
result of detection to adjust pH value of solution to 9.0 +- 0.2. At 
this time, if the concentration of the pH buffer ion is large, the feed 
speed of the neutralizing agent is increased whereas if the concentra- 
tion is small, the feed speed is decreased. Further, an optimum 
quantity of inhibitor is automatically put in accordance with the 
concentration of the corrosive ion and inhibitor impairing ion to 
prevent the lowering of the corrosion resisting effect. 


CHEMICAL AND THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 4517 


3342 (PNL—2638) Impact of a Hanford Nuclear Energy Center 
on cloudiness and insolation. Ramsdell, J.V. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jul 1978. Contract EY-76-C-06- 
1830. 62p. Dep. NTIS, PC A04/MF AOl1. 

Reactor cooling system effluents could, under some condi- 
tions, contribute to an increase in cloudiness and a decrease in 
insolation (solar radiation received at the earth's surface). The report 
presents the results of an evaluation of the potential impact of a 
Hanford Nuclear Energy Center (HNEC) on cloudiness and insola- 
tion. It is one of a series of reports prepared by the Pacific North- 
west Laboratory (PNL) in the course of an evaluation of the energy 
center concept as it might be applied to the Department of Energy 
Hanford Area in Washington State. 
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RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 3217, 3368, 3371, 3372, 3373, 
3381, 3453 


3343 (COO—1560-12) Annual report, fiscal year 1977—1978. 
Cashwell, R.J. (Wisconsin Univ., Madison (USA). Nuclear Reactor 
Lab.). oo Contract EY-76-C- 02-1560. 42p. Dep. NTIS, PC A02/ 
MF AOl 

Reactor operations and educational applications of UWNR 
reactor are reviewed. 


3344 (HEDL-SA—1449) Calculation of resonant reaction rates 
near region interfaces in the FFTF. Rothrock, R.B. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). 1978. Contract 
EY-76-C-14-2170. 13p. (CONF-780622—57). Dep. NTIS, PC A02/ 
MF AOI. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Proper prediction of the local Pu-239 production, power 
generation, and temperatures reached in experimental U-238 blanket 
assemblies represents a problem in the calculation of spatial resonant 
reaction rate distributions not addressed in the course of FFTF 
nuclear design. These experimental assemblies generally have a 
common boundary with the FTR axial reflector region and may 
also, depending on their desired irradiation position in the core, be 
located adjacent to the FTR radial reflector. At these interfaces, the 
reflected neutron current from the axial or radial reflectors can cause 
a significant local increase in the capture rate. This is an effect not 
accounted for in the standard FTR multigroup diffusion theory 
calculations using the shielding factor method for preparation of 
broad group cross sections for resonant isotopes. Consequently, a 
calculational procedure was developed to treat explicitly the local 
variations in U-238 capture rate in these situations. 


3345 (HEDL-SA—1575) Stress analysis for the design of liquid 
metal piping in the Fast Flux Test Facility. Sampson, R.C.; Jagels, 
R.E. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1978. Contract EY-76-C-14-2170. 9p. (CONF-780609— 14). 
Dep. NTIS, MF A0O1. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

Portions of document are illegible. 

The fast Flux Test Facility (FFTF) is a 400 MWt nuclear 
facility designed for the exclusive purpose of testing equipment, 
materials and processes for liquid metal fast breeder reactor power 
plants. High temperature, low pressure, and severe thermal transient 
effects are the distinguishing features of the FFTF piping load 
history. Consequently, a large proportion of the Class 1 piping was 
designed to comply with ASME Code Case 1331-5 rules for elevated 
temperature, supplemented by Appendix T of Code Case 1592-3 and 
RDT-F9-4 for ratchet behavior. This paper outlines the procedures 
whereby elastic methods for stress analysis were first integrated with 
the piping design process and then subsequently used to evaluate 
compliance with Code criteria for extended service at elevated 
temperature. 


3346 (LTR—1119-39) LOFT reactor vessel 290° downcomer 
stalk instrument penetration flange stress analysis. Finicle, D.P. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 6 Jun 1978. 
Contract EY-76-C-06-1570. 27p. (RE-A—78-047). Dep. NTIS, MF 
AOl. 

The LOFT Reactor Vessel 290° Downcomer Stalk Instru- 
ment Penetration Flange Stress Analysis has been completed using 
normal operational and blowdown loading. A linear elastic analysis 
was completed using simplified hand analysis techniques. The analy- 
sis was in accordance with the 1977 ASME Boiler and Pressure 
Vessel Code, Section III, for a Class 1 component. Loading included 
internal pressure, bolt preload, and thermal gradients due to normal 
operating and blowdown. 


3347 (NUREG/CR—0247) Loft system and test description 
(5.5-ft nuclear core 1 LOCES). Reeder, D.L. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Jul 1978. Contract EY-76-C-07- 
1570. 495p. (TREE—1208). Dep. NTIS, PC A21/MF AO1. 

The document provides the necessary background informa- 
tion to interpret the experimental data obtained from loss-of-coolant 
experiments (LOCEs) conducted in the Loss-of-Fluid Test (LOFT) 
facility. This report applies to LOFT LOCE L1-5 and future nuclear 
LOCEs. The information provided includes a LOFT system descrip- 
tion, an instrumentation and brief data system description, and an 
outline of the types of experiments to be performed. 


3348 (NUREG/CR—0260) Critical heat flux tests of a simulat- 
ed Power Burst Facility rod bundle. Ambrosek, R.G.; Wadkins, R.P.; 
Young, M.W. (Idaho National Engineering Lab., Idaho Falls 
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(USA)). Aug 1978. Contract EY-76-C-07-1570. 73p. (TREE—1170). 
Dep. NTIS, PC A04/MF AO1. 

Critical heat flux (CHF) tests were performed at low pressure 
in a close-packed rod bundle. The test bundle was electrically heated 
with geometrical configurations the same as the Power Burst Facili- 
ty nuclear core. Existing low pressure CHF correlations, namely 
Bernath’s and Lund’s, did not correlate the test data well. The 
Bernath correlation overpredicts CHF in some cases by a factor of 
five when compared with measured values. Lund’s correlation over- 
predicts CHF at measured CHF values above 1.5 MW/m/?, and 
underpredicts CHF at measured CHF values below 1.5 MW/m? 
These CHF tests provided the first close-packed rod bundle data 
with a sufficient data base to develop a correlation. The study 
examined CHF with absolute coolant system pressures of 117 to 255 
kPa, mass velocities of 1992 to 4830 kg/s . m*, and subcooling of up 
to 53°C with a rod spacing of 1.02 mm. 


3349 (NUREG/CR—0270) Development of the LOFT 
type drag screen: transient steam—water testing. Fincke, J.R. (Idaho 
National Engineering Lab., Idaho Falls (USA)). Jul 1978. Contract 
EY-76-C-07-1570. 49p. (TREE—1241). Dep. NTIS, PC A03/MF 
AOl. 

A full flow drag screen device, developed for the Loss-Of- 
Fluid Test (LOFT) Program at the Idaho National Engineering 
Laboratory, Idaho Falls, Idaho, has been tested in transient steam- 
water blowdown conditions. Modeling techniques and a computer 
code have been developed to reduce transient data. Using the 
density calculated from a gamma densitometer, the mass flow rate of 
the system has been calculated, integrated in time and compared to 
the initial system mass. 


3350 (RE-A—78-209) Documentation of data taken during PBF 
CHF tests at Columbia University. Ambrosek, R.G.; Wadkins, R.P. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 1978. Con- 
tract EY-76-C-07-1570. 8p. Dep. NTIS, PC A02/MF AO1. 

Critical heat flux tests were conducted at Columbia Universi- 
ty. The rod bundle simulated a portion of the PBF core. The 
document is intended to document the test data as recorded during 
testing. 


3351 (SAND—78-0227C) Development of BesC—graphite— 
UC, fuel for pulsed reactors. Marion, R.H.; Muenzer, W.A. (Sandia 
Labs., Albuquerque, NM (USA); Oak Ridge Y-12 Plant, TN (USA)). 
1978. Contract EY-76-C-04-0789. 5p. (CONF-780622—13). Dep. 
NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

A recent program to upgrade the Annular Core Pulsed Reac- 
tor (ACPR) at Sandia Laboratories resulted in the development of 
UO,-BeO and (U, Zr)C-graphite fuels for pulsed reactor io 
The work described in the paper is an attempt to develop a fuel 
which is superior to either of these in a pulsed reactor environment. 
The main fuel requirements are high volumetric enthalpy (to absorb 
the nuclear pulse without excessive temperature rise), high thermal 
stress resistance (to withstand the thermal stresses caused by the 
radial temperature gradient during the 2 to 5 ms risetime pulse), and 
a simple pellet geometry. The fuel is a right circular cylinder whose 
outer diameter is 33.0 mm. 


3352 (JAPFNR—291) Sodium removal from the grapples of the 
fuel handling facility of Joyo. Mukaibo, R.; Matsuno, Y.; Sato, I. 
Yoneda, Y.; Sato, H. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center). Jan 
1978. Translation of N—941-78-23. 33p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

Sodium removal from the grapples of the fuel handling facili- 
ty of "JOYO" is done in alcohol. In order to lessen the time for the 
cleaning process for the grapples of the machines inside the contain- 
ment vessel, demineralized water concentration in the alcohol was 
gained to as much as 10 percent and good results were obtained. On 
the other hand, there were very small amounts of sodium on the 
grapples of the machine used outside the containment vessel and 
direct charging of demineralized water into the cleaning pot was 
done experimentally, also with good results. The sodium removal 
experience of the grapples before power up tests and some remarks 
on the improvements of the facility for the future are presented. 


3353 Construction and function tests of experimental fast reac- 
tor ‘JOYO'. Sakata, H. (Power Reactor and Nuclear Fuel Develop- 
ment Corp., Oarai, Ibaraki (Japan). Oarai Engineering Center). 
Nippon Genshiryoku Gakkaishi; 19: No. 10, 680-694(Oct 1977). (In 
Japanese). 

Experimental fast reactor "JOYO"” is the first sodium cooled 
fast reactor using Pu-U mixed oxide fuel. The construction of the 
reactor started in March, 1970 and reached initial criticality at 11:07 
a.m. on April 24, 1977. The power of "JOYO” will reach 50 MWt in 
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the initial power-up test and after further tests going to 75 MWt, the 
modification of the core is expected. “JOYO” will then start work- 
ing as an irradiation test reactor at 100 MWt. The results of the use 
of the reactor together with the operational and maintenance experi- 
ence will contribute to the development of the prototype fast breed- 
er reactor "MONJU” and the following breeder reactors of Japan. 
In this report, the schedule and outline of the construction, technical 
problems which were met during construction, reconstruction due to 
design review, results of the function tests and the experience of 
initial fuel loading to reach initial criticality are given. 


3354 (JAPFNR—299) Off-line computation system for super- 
vising performance of JOYO—JOYPAC system. Part 2. The detailed 
calculation subsystem predicting the JOYO nuclear and thermo-hy- 
draulic characteristics: HONEYCOMB, FDCAL, and FATEC codes. 
Suzuki, T.; Hasegawa, A.; Akimoto, M.; Miyamoto, Y.; Katsuragi, S. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Nuclear Code 
Committee of Japan). Oct 1976. Translation of JAERI—1247. 83p. 
Dep. NTIS (US Sales Only), PC AOS/MF AO1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The calculation codes HONEYCOMB, FDCAL-2 and 
FATEC-3 have been programmed for the purpose of developing a 
series of computer programs to be capable of predicting the detailed 
and fundamental informations about the core characteristics indis- 
pensable for supervising operational performance of the Japan Ex- 
perimental Fast Reactor “JOYO”. HONEYCOMB is a code for 
detailed calculations in analyzing nuclear characteristics of the reac- 
tor. It performs criticality calculation in diffusion model and burnup 
calculation, for 3-dimensional hexagonal-z geometry. It can predict 
the critical insertion depth of control rods and calculate the 3- 
dimensional power distribution required by thermo-hydraulic calcu- 
lation. Power distribution and burnup are also obtained for fuel pins, 
if necessary, as well as for assemblies. FDCAL-2 predicts coolant 
flow distribution in every coolant channel between inlet and outlet 
plenums in the reactor vessel. FATEC-3 calculates temperature 
distribution within some assemblies, optionally specified in the given 
core matrix. At the same time, it estimates the hot-spot temperature, 
one of the informations for confirming the safe operation. 


3355 (JAPFNR—300) Off-line computation system for super- 
vising performance of JOYO—JOYPAC system. Part 1. The concept 
of code system, the simplified calculation subsystem predicting the 
core characteristics, and the recording subsystem of JOYO: SMART 
and MASTER codes. Katsuragi, S.; Inoue, T.; Shimizu, A.; Yoshino, 
F.; Suzuki, M.; Nagayama, S. (Japan Atomic Energy Research Inst., 
Tokai, Ibaraki. Nuclear Code Committee of Japan). 9 Jun 1976. 
Translation of JAERI—1246. 52p. Dep. NTIS (US Sales Only), PC 
A04/MF AOl1. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

A code system JOYPAC for monitoring the operation of the 
fast experimental reactor JOYO has been developed. This is an off- 
line code system designed for use in making calculation of the 
nuclear and thermohydraulic characteristics of the reactor core and 
also to make computation of the history of core irradiation after 
reactor operation. The use of the code system makes it possible to 
calculate the various core characteristics with a high degree of 
accuracy by simplified procedure for the diverse operation patterns 
of JOYO to confirm its safety. It also enables the details of the 
history of irradiation of the core to be obtained quickly and accu- 
rately after reactor operation. The above include all the operation 
data and in-pile characteristics that are required for the irradiation 
test. Furthermore, it is also possible to provide the data for the on- 
line computer system of JOYO and the data for nuclear material 
accountability. 


PLUTONIUM AND ISOTOPE PRODUCTION 
REACTORS 


REFER ALSO TO CITATION(S) 3405 


3356 (UNI—805) N reactor cross section library. McNeece, 
J.P. (United Nuclear Industries, Inc., Richland, WA (USA)). 13 Dec 
1977. Contract EY-76-C-06-1857. 87p. Dep. NTIS, MFAO1. 

Portions of document are illegible. 

The analytical physics studies in support of the updated N- 
Reactor SAR required an extensive set of cross sections to cover the 
full spectrum of postulated reactor conditions. The document de- 
scribes the two cross-section libraries generated and provides infor- 
mation on the experimental validation of the cross section sets. The 
use of these libraries is not limited to SAR analyses above. They can 
be used for reactor physics operations support work such as rod and 
ball system worth calculations, special irradiation studies, rod 
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burnup calculations, void flooding and cold water injection accident 
analyses, flux profile generation, fuel loading effects, etc. 


3357 (UNI—856) Reactor electrical circuitry insulation. Alth- 
off, P.C. (United Nuclear Industries, Inc., Richland, WA (USA)). 5 
Oct 1977. Contract EY-76-C-06-1857. 6p. Dep. NTIS, PC A02/MF 
AOl. 

Investigation of the conditions of cable and conductor insula- 
tion existing at N Reactor in the light of the Savannah River Site 
experience has almost been completed. To date, no deterioration or 
degradation has been found. Remaining is the physical testing of 
actual cable samples by Sandia Laboratories for possible degradation 
from the pristine condition specified. 


3358 (UNI-NUSAR—13) N standards specifications. (Burns 
and Roe, Inc., New York (USA)). 11 May 1978. Contract EY-76-C- 
06-1857. 333p. Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

The 21 N-Standards specifications are presented which were 
developed by Burns and Roe, Inc. for use in the design and construc- 
tion of N-Reactor and which implemented special requirements for 
the nuclear system. These special N-Standards were based on the 
applicable national codes, as a minimum, and imposed additional 
requirements as judged necessary. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 3339, 3631 


3359 (77-CNA—400, pp 43-53) Answering public concerns. 
Wyatt, A. (Canatom (Ontario) Ltd.). [nd]. 

From 17. Canadian Nuclear Association conference; Montre- 
al, Quebec, Canada (5 Jun 1977). 

In Volume 4. Nuclear energy - the material constraints -the 
social constraints. 

The philosophical nature of the nuclear controversy is ana- 
lyzed, i.e. questions of irrationality, morals, and ethics are dealt with. 


3360 (ANL—78-10, pp 192-201) Status of the post accident 
heat removal program at GfK for fast breeder reactors. Hofmann, F.; 
Alsmeyer, H.; Hame, W.; Perinic, D.; Schulz, B. (Gesellschaft fuer 
Kernforschung, Karlsruhe, Ger.). 1977. 

From 3. post-accident heat removal information exchange; 
Argonne, IL, USA (2 Nov 1977). 

In Proceedings of the third post-accident heat removal infor- 
mation exchange. 

Long term coolability and stable containment of irradiated 
core material with internal decay heat generation must be possible 
under quite a number of circumstances of various accident condi- 
tions in a LMFBR. The post accident heat removal (PAHR) assess- 
ment has to assure coolability for situations after both local and 
global core disruptions. In-vessel and on a higher level of defense 
even ex-vessel coolability of core material has to be established. The 
present state of post accident heat removal R+D activities at GfK is 
summarized. 


3361 (BNL-NUREG—S0810) Analysis of the methods utilized 
in OXIDE-3. Skalyo, J. Jr.; Epel, L.G.; Sastre, C. (Brookhaven 
National Lab., Upton, NY (USA)). Mar 1978. Contract EY-76-C-02- 
0016. 92p. Dep. NTIS, PC A05/MF AO1. 

OXIDE-3 is an evolving code developed to analyze the 
transient response of certain state variables of a High Temperature 
Gas Cooled Reactor (HTGR) during an accident involving the 
inleakage of steam and/or air into the helium primary coolant 
system. Primary tasks of the code are to calculate the primary 
coolant constituents as a function of time, their resultant chemical 
interaction with the graphite fuel elements, and their possible egress 
into the containment building. The report takes a critical look at 
certain aspects of the problem solving methods implemented in 
OXIDE-3 and gives estimates of the expected accuracy. Attendant 
to the latter finding, some of the calculated output may require 
careful interpretation since programmatical warnings are not given 
when an accuracy limitation is exceeded. The code has been used at 
BNL in an investigation to calculate the full power steady state 
impurity concentrations in the primary coolant system as a function 
of steam leak rate, steam graphite reaction rate, and the effective 
diffusion constant of steam in graphite. The results are in reasonable 
agreement with those obtained from the steady state oxidation code 
GOPTWO. 


3362 (CDAP-TR—78-029) RELAPS progress summary: simu- 
lation of semiscale isothermal blowdown (Test S-01-4A). Kuo, H.H.; 
Wagner, R.J.; Carlson, K.E.; Kiser, D.M.; Trapp, J.A.; Ransom, 
V.H. (Idaho National Engineering Lab., Idaho Falls (USA)). Jul 
1978. Contract EY-76-C-07-1570. 247p. Dep. NTIS, PC All1/MF 
AOl. 
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The RELAPS5/MOD"O” LOCA analysis code has been ap- 
plied to Simulation of the Semiscale Isothermal Blowdown Test (S- 
01-4A) from initiation to 60 seconds. Subcooled ECC injection was 
simulated from 23 seconds until accumulator emptying. The calculat- 
ed results are in very good agreement with the experimental data. 
This is the first full system application of the RELAPS code and 
only the pressurizer surge line resistance was modified to achieve the 
results reported. An analysis of the code execution time using a time- 
step statistical edit is included. 


3363 (EPRI-NP—861) BWR decay heat removal system ap- 
praisal. Kelly, J.E.; Erdmann, R.C. (Science Applications, Inc., Palo 
Alto, CA (USA)). Aug 1978. 60p. Dep. NTIS, PC A04/MF AO1. 

A review and independent assessment of the decay heat 
removal system unavailability for a boiling water reactor is present- 
ed. Although the Reactor Safety Study estimated the system unavai- 
lability as 1.6 x 10~® per year, the EPRI report concludes that the 
system unavailability is 1.4 x 10~* per year. The EPRI study utilized 
the fault tree methodology as well as operating experience for its 
calculations. 


3364 (GA-A—14548) One-half-scale, two-imensional, two-axis 
seismic tests. Waldman, L.; Olsen, B.E. (General Atomic Co., San 
Diego, CA (USA)). Jun 1978. Contract EY-76-C-03-0167-065. 106p. 
Dep. NTIS, PC A06/MF AOl1. 

Uni-axial seismic tests were performed on a 1/2-scale, two- 
dimensional model of the HTGR core consisting of 73 graphite 
elements in a hexagonal array. Core displacement and velocity, 
boundary support force, and in-core element force were measured. 
Behavior of the core using single-axis excitation was compared with 
its behavior when subjected to two-axis excitation. 


3365 (GA-A—14834) Analysis of full core steam flooding ex- 
periments for the Phase II GCFR critical assembly. Hess, A.L.; 
Rucker, R.A. (General Atomic Co., San Diego, CA (USA)). May 
1978. Contract EY-76-C-03-0167-023. 75p. Dep. NTIS, PC A04/MF 
AOl. 

The initial program of bench mark critical experiments con- 
ducted on behalf of the design and safety evaluations for the 300 
MW¢(e) gas cooled fast breeder reactor demonstration plant included 
extensive measurements of the reactivity effects of accidental steam 
ingress. Insertions of polyethylene (CH2) foam into all of the void 
channels in the 1250-liter (1) core, the radiai blankets, and the axial 
blankets of the Phase II GCFR critical assembly gave simulated 
floodings of up to 2.25% steam in the coolant. The report presents 
results of General Atomic Company (GA) analyses of the Phase II 
steam entry experiments, giving comparisons of calculated and meas- 
ured flooding worths under various conditions, including changes in 
core geometry and introduction of control rod poisoning. Also 
studied were the effects of steam flooding on control material worth 
and other physics parameters. Calculated worths of hydrogenous 
materials were found to be significantly sensitive to variations in 
analytical models and methods. Good agreement with experiments 
was obtained by a 28-group analysis when a rigorous regeneration of 
cross sections, cell-heterogeneity factors, and directional diffusion 
coefficients was provided at each specific flooding density to ac- 
count for the moderated spectra. Steam worths in a rodded core can 
be similarly well predicted provided that rod shielding effects are re- 
evaluated in the steam environment. Extrapolations based on these 
experiments clearly suggest that should a steam leak occur, it would 
not be a major safety concern, even in a small GCFR demonstration 
plant. Details of the analytical procedures and models utilized are 
presented. 


3366 (GA-A—14924) Synthesis of experience data for risk as- 
sessment and design improvement of gas-cooled reactors. Hannaman, 
G.W.; Kelley, A.P. Jr. (General Atomic Co., San Diego, CA 
(USA)). May 1978. Contract EY-76- C-03-0167-023. 16p. (CONF. 
780526—3). Dep. NTIS, PC A02/MF AO1. 

From ANS safety meeting; Newport Beach, CA, USA (7 
May 1978). 

The paper illustrates the practical synthesis of previous com- 
ponent and system operating experience into the reliability param- 
eters which are used in probabilistic risk evaluations of gas-cooled 
reactors (GCRs). Component and system reliability operating experi- 
ence provides the basic input data for quantifying event tree and 
fault tree models that describe hypothesized reactor accident se- 
quences. It is therefore necessary to collect and review the existing 
Operating experience described in numerous accounts of power plant 
operations for both the development of detailed accident models and 
the quantification of their likelihood. It was found that the presently 
available operating experience includes enough information to pro- 
vide both the qualitative and quantitative understanding necessary to 
evaluate the safety of the gas-cooled reactor designs. 


3367 (GA-A—15053) Preliminary seismic analysis of the 
GCFR core and core support structure. Johnson, J.J.; Almajan, I.T.; 
Lee, T.H.; Wesley, D.A. (General Atomic Co., San Diego, CA 
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(USA)). Jun 1978. Contract EY-76-C-03-0167-023. 25p. (CONF- 
780689—1). Dep. NTIS, PC A02/MF AOl1. 

From 3. SAP user’s conference; Los Angeles, CA, USA (19 
Jun 1978). 

The preliminary seismic analysis of the GCFR core ones 
structure including the effects of the core elements is reported. 
basic approach assumes the core support structure, i.e., the grid plate 
and its support cylinder, and the core elements to be represented as 
axisymmetric linear structures. The response of such axisymmetric 
bodies when subjected to asymmetric loadings may be determined 
by representing the circumferential variation of the load and the 
response as a Fourier series, solving for each harmonic fepeseenty. 
and using linear superposition to combine the results. 
accurate representation of the "ag plate and its support cylinder, but 
is only approximately valid for the core elements. Typical time 
history response is provided. The finite element analysis was per- 
formed utilizing the computer program MODSAP. 


3368 (GEFR—13923-23) Fuel rod mechanics and failure analy- 
sis. Twenty-third quarterly report, February 1978—April 1978. (Gen- 
eral Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor 
Dept.). May 1978. Contract EY-76-C-03-0893-032. 30p. AT. 

This report is the twenty-third in a series of quarterly prog- 
ress reports published under this program. The program title for the 
first sixteen reports was "Safety Engineering”. The present title 
reflects more accurately the nature of the work that has been 
performed in the past and the work that is expected to be empha- 
sized in the future. The objective of the work reported under this 
program is to model fuel rod performance and cladding failure under 
hypothetical transient conditions, and to validate these models using 
data from both integral fuel rod experiments and differential in- 
reactor and out-of-reactor experiments. Progress is summarized 
under the following headings: experiment analysis and code valida- 
tion, fuel performance code development, parametric accident analy- 
sis, FTTF and CRBR supporting analysis, and LOA-2 reliability 
assessment. 


3369 (GEFR—14034-15) Radiological assessment models. Fif- 
teenth quarterly report, March—May 1978. (General Electric Co., 
Sunnyvale, CA (USA). Fast Breeder Reactor Dept.). Jun 1978. 
Contract EY-76-C-03-0893-032. 21p. AT. 

The objective of the program is to develop models based on 
analyses and experiments which determine: (a) radiological source 
terms resulting from hypothetical, energetic and melt-through core 
disruptive accident scenarios, and (b) radiological source term at- 
tenuation within containment. The BUBBLES code being developed 
to evaluate attenuation of potential radiological sources resulting 
from energetic hypothetical core disruptive accidents was extended 
to treat condensation of sodium vapor bubbles. Parametric calcula- 
tions were performed for a representative hypothetical accident in 
order to evaluate the effects of noncondensable gas and surface area 
(number of bubbles) on condensation rates. The results indicate that 
for dispersed discharge from the core there is a large potential for 
source term attenuation even when large amounts of noncondensable 
gas are present. 


3370 (HEDL-SA—1489-FP) Applicability of TREAT TOP ex- 
periments to post-failure dynamics. Padilla, A. Jr.; Smith, D.E. (Han- 
ford Engineering Development Lab., Richland, WA (USA)). May 
1978. Contract EY-76-C-14-2170. 23p. (CONF-780622—69). Dep. 
NTIS, PC A02/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978 


Recent TREAT transient ove 
vided valid data to evaluate the post-failure phenomenology associ- 
ated with LMFBR transient overpower accidents. Some comments 
are made on the role of the TREAT experiments and the experiment 
analysis. 


wer experiments have pro- 


3371 (LTR—10-47) Identification of postulated pipe rupture 
locations for which in-service inspection is prescribed. Shepherd, J.C. 
(Idaho National Engineering Lab., Idaho Falls (USA)). 28 Jul 1978. 
Contract EY-76-C-07-1570. 15p. Dep. NTIS, PC A02/MF AOI. 

Using approved criteria, a number of postulated pipe ruptures 
in the LOFT facility may have the risk reduced to an allo wable level 
by performing in-service inspection (ISI) at specified locations. 
Tables are presented which list all potential candidates and those 
events which will currently meet criteria by ISI. 


3372 (LTR—1115-39) Dynamic analysis of LOFT reactor flow 
skirt/core filler assembly for LOCA + SSE. Blandford, R.K. (Idaho 
National Engineering Lab., Idaho Falls (USA)). 6 Jun 1978. Con- 
tract EY-76-C-06-1570. 62p. (RE-A—78-071). Dep. NTIS, MF A01. 

Portions of document are illegible. 

A detailed dynamic analysis of the LOFT reactor core sup- 
port structures was performed to determine the ability of the flow 
skirt/core filler and hold-down springs to withstand Loss-of-Coolant 
Accident (LOCA) plus Safe Shutdown Earthquake (SSE) loadings. 
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A double-ended offset shear occurring in 15 msec (5 msec break time 
+ msec for offset to occur) in the intact loop at the reactor vessel 
nozzle provided the basis for LOCA loads. The flow skirt/core filler 
and lower core support structure separate from the core barrel 
approximately 0.068 in. as a result of the hot leg LOCA. This small 
displacement and the resulting impact loads produce stresses in the 
springs, core barrel, flow skirt/core filler, and shear pins within 

jowables as specified in Section III of the ASME Code for faulted 
conditions. 


3373 (LTR—1115-40) Faulted stress analysis of the LOFT 
reactor vessel filler assembly. Finicle, D.P. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). 7 Jul 1978. Contract EY-76-C-07- 
1570. 13p. (RE-A—78-076). Dep. NTIS, MF A0O1. 

Portions of document are illegible. 

A faulted analysis of the LOFT Reactor Vessel filler blocks 
has been completed. The faulted loads were the sum of LOCA (Loss 
of Coolant Accident) plus SSE (Safe Shutdown Earthquake). The 
analysis showed the filler blocks to be structurally adequate for the 
faulted loading. 


(NEDC—23713) Mark I Containment Program. Scaling 
analysis for modeling initial air clearing caused by reactor safety / 
relief valve discharge. Schrum, R.W. (General Electric Co., San Jose, 
CA (USA). Nuclear Energy Projects Div.). Feb 1978. 92p. General 
Electric Co., San Jose, CA. 

A generalized method of similitude is introduced and applied 
to develop scaling relationships for a General Electric Mark I 
suppression pool. A scale model is proposed to model suppression 
pool wall loads due to air flow through a T-quencher discharge 
device. The scaling relationships developed provide the means for 
relating scale model parameters (i.e., pressure, velocity,) to full scale. 


3375 (NUREG—0271) Physical protection equipment study. 
Final report. Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 
1977. 108p. NTIS $6.50. 

This report summarizes the work performed by MITRE for 
the U.S. Nuclear Regulatory Commission. The major products of 
this effort are a Catalog of Physical Protection Equipment, a Guide 
for Evaluation of Physical Protection Equipment, a book of Refer- 
ence Materials, and a set of guidelines for use in the development of 
a methodology for measuring levels of security system effectiveness. 
A summary of recommendations resulting from this study is also 
presented. 


3376 (NUREG—0272) Cross reference index for equipment 
and evaluation guide. Haberman, W. (Mitre Corp., Bedford, 
MA (USA)). Jun 1977. 123p. NTIS $7.25. 

MITRE has prepared for the U.S. Nuclear Regulatory Com- 
mission a Catalog of Physical Protection Equipment and a Guide for 
Evaluation of Physical Protection Equipment. The information con- 
tained in the volume includes reference material for both documents: 
a cross-reference index by manufacturer, a cross-reference index by 
equipment category, a list of manufacturers and a glossary of abbre- 
viations and terms. 


3377 (NUREG—0273) Guide for the evaluation of physical 
protection equipment. Book 1: Volumes I—III. Haberman, W. (Mitre 
Corp., Bedford, MA (USA)). Jun 1977. 348p. NTIS $12.00. 

A guide for evaluating the performance of commercially 
available physical protection equipment has been prepared in partial 
fulfillment of Task 2 of MITRE contract AT(49-24)-0376 for use by 
the U.S. Nuclear Regulatory Commission (NRC). Separate evalua- 
tion procedures are provided for each generic type of equipment 
contained in the companion document, Catalog of Physical Protec- 
tion Equipment. Among the equipment parameters evaluated, as 
appropriate, are sensitivity, area/volume of coverage, false/nuisance 
alarm rate, resistance to countermeasures, environmental require- 
ments, installation parameters and maintenance. Four evaluation 
techniques are employed (inspections, analyses, demonstrations and 
tests); standard test equipment (both commercially available as well 
as developmental) to be used in the evaluation are listed. 


3378 (NUREG—0274(Vol.1)(Bk.1)) Catalog of physical protec- 
tion equipment. Book 1: Volume I. Barriers and structural compo- 
nents. Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 
157p. NTIS $8.00. 

A catalog of commercially available physical protection 
equipment has been prepared for use by the U.S. Nuclear Regulatory 
Commission (NRC). Included is information on barrier structures 
and equipment, interior and exterior intrusion detection sensors, 
entry (access) control devices, surveillance and alarm assessment 
equipment, contraband detection sensors, automated response equip- 
ment, general purpose displays and general purpose communications, 
with one volume devoted to each of these eight areas. For each item 
of a the information included consists of performance, 
physical, cost and supply/logistics data. The entire catalog is con- 


ERA VOL. 4, NO. 2 


tained in three notebooks for ease in its use by licensing and 
inspection staff at NRC. 


3379 (NUREG—0274(Vol.5)(Bk.2)) Catalog of physical protec- 
tion equipment. Book 2: Volume V. Contraband detection components. 
Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 140p. 
NTIS $7.25. 

A catalog of commercially available physical protection 
equipment has been prepared for use by the U.S. Nuclear Regulatory 
Commission (NRC). Included is information on barrier structures 
and equipment, interior and exterior intrusion detection sensors, 
entry (access) control devices, surveillance and alarm assessment 
equipment, contraband detection sensors, automated response equip- 
ment, general purpose displays and — purpose communications, 
with one volume devoted to each of these eight areas. For each item 
of equipment the information included consists of performance, 
physical, cost and a data. The entire catalog is con- 
tained in three notebooks for ease in its use by licensing and 
inspection staff at NRC. 


3380 (NUREG—0274(Vol.6)(Bk.3)) Catalog of physical protec- 
tion equipment. Book 3: Volume VI. Automated response components. 
Haberman, W. (Mitre Corp., Bedford, MA (USA)). Jun 1977. 43p. 
NTIS $4.50. 

The Catalog of Physical Protection Equipment presents infor- 
mation on currently available physical protection equipment that 
could be employed to safeguard special nuclear materials. The 
primary source of information was the responses of manufacturers 
and vendors to requests for literature and data. All equipment listed 
in the Catalog has been screened in accordance with the following 
general criteria, and only items meeting one or more of these criteria 
have been included: (1) equipment is commercially available off-the- 
shelf; (2) equipment is currently in use at commercial nuclear facili- 
ties licensed or to be licensed by NRC; (3) equipment is applicable 
for use at nuclear facilities licensed or to be licensed by NRC; (4) 
equipment can operate in the environmental conditions present at 
nuclear facilities; and (5) equipment is not designed solely or primar- 
ily for residential use. The final report describes the methodology 
and rationale used to create the Catalog of Physical Protection 
Equipment. 


3381 (NUREG—0358) Safety evaluation report. Fast Flux Test 
Facility. Project No. 448. (Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Office of Nuclear Reactor Regulation). 1 Aug 
1978. 399p. NTIS $13.25. 

Information on the safety of the FFTF Reactor is presented 
under the following chapter headings: site characteristics; design of 
structures, components, equipment, and systems; reactor; reactor 
coolant system and connected systems; engineered safety features; 
electric power; auxiliary systems; radioactive waste management 
systems; radiation protection; conduct of operations; initial test pro- 
grams; accident analysis; and quality assurance. 


3382 (NUREG/CR—0023) Two-phase flow phenomena in nu- 
clear reactor technology. Quarterly progress report, June 1, 1977— 
August 31, 1977. Lahey, R.T. Jr. (Rensselaer Polytechnic Inst., Troy, 
NY (USA). Dept. of Nuclear Engineering). 1977. 95p. NTIS $6.00. 

Progress is summarized in a university research program to 
develop a more thorough understanding of two-phase flow phenom- 
ena associated with certain hypothetical nuclear reactor accidents. 
The program is divided into three major tasks. Task I is concerned 
with the development of reliable, inexpensive and easily interpreta- 
ble, two-phase flow instrumentation with which some basic two- 
phase flow parameters can be measured (e.g., vo'a fraction, phase 
velocity, etc.). This instrumentation should be suitable for high 
pressure steam-water application as well as laboratory use. Task II is 
concerned with the detailed fluid mechanics of two-phase flow. 
Specifically, an indepth understanding of two-phase flow multidi- 
mensional void distribution mechanisms and phase separation effects 
will be developed. Task III is intended to address a current safety 
question concerning the performance of the BWR emergency core 
cooling (ECC) system. Particular emphasis will be placed on parallel 
channel effects during ECCS operation. 


3383 (NUREG/CR—0088) Fission-gas release from irradiated 
PWR fuel during simulated PCM-type accidents: progress report. 
Gehl, S.M.; Seitz, M.G.; Rest, J. (Argonne National Lab., IL 
(USA)). Jun 1977. Contract W-31-109-ENG-38. 41p. (ANL—77-80). 
Dep. NTIS, PC A03/MF AO1. 

Radial temperature profiles and centerline heating rates of 
hypothetical power-cooling-mismatch accidents were simulated in 
irradiated commercial pressurized-water-reactor fuel with a direct- 
electrical-heating technique. The fission-gas release, transient tem- 
perature histories, and transient-induced microstructural changes 
were determined for these experiments. Empirical relationships were 
developed between gas release and the maximum centerline tempera- 
ture and between gas release and the maximum volume-averaged 
temperature gradient. Preliminary conclusions were made about the 
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mechanisms of gas release, based on the transient-induced micros- 
tructural changes and a comparison of measured gas releases with 
the predictions of a mechanistic computer code, GRASS-SST. Inter- 
granular fission-gas bubbles, grain-surface channels, grain-edge tun- 
nels, and integranular separations were formed during the transients. 
The long- _— interlinkage of these features provided pathways for 
the escape of fission gas that diffused to the grain boundaries. A 
relationship was developed between gas release and the extent of 
microstructural change, as expressed by the volume swelling. Both 
diffusion-controlled (bubble growth and coalescence) and mechani- 
cal (cracking) mechanisms were found to be important in determin- 
ing the transient gas release. 


3384 (NUREG/CR—0109) PWR blowdown heat transfer sepa- 
rate-effects program. Thermal-hydraulic test facility experimental data 
report for test 152. Clemons, V.D.; Hedrick, R.A.; White, M.D. (Oak 
Ridge National Lab., TN (USA)). 8 Jun 1978. Contract W-7405- 
ENG-26. 32p. (ORNL/NUREG/TM—211). Dep. NTIS, PC E03/ 
MF E03. 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 152, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in PWR system. Test 152 was conducted to obtain CHF 
information in THTF bundle 1 operating at nominal power and 
containing four unpowered rods. The primary purpose of this report 
is to make the reduced instrument responses during test 152 availa- 
ble. These are presented in graphical form in engineering units and 
have been analyzed only to the extent necessary to ensure reason- 
ableness and consistency. 


3385 (NUREG/CR—0137) Prompt burst energetics experi- 
ments: uranium carbide series. Preliminary results. Reil, K.O.; Young, 
M.F.; Camp, W.J.; Plitz, H. (Sandia Labs., Albuquerque, NM 
(USA)). Jun 1978. Contract EY-76-C-04-0789. 26p. (SAND—78- 
0752). Dep. NTIS, PC A03/MF AOl1. 

A brief overview is presented of the results of the SG series 
of prompt burst energetics (PBE) experiments in the Sandia Labora- 
tories Annular Core Pulse Reactor (ACPR). This series (PBE-SG1, 
2, and 3) involved single uranium-carbide fuel pins which were 
rapidly pulse heated in a stagnant sodium channel to extreme energy 
states characteristic of prompt burst conditions. The purpose of the 
PBE program is to characterize, in an integral pin geometry, the 
phenomena resulting in pressurization and conversion of thermal to 
mechanical energy. To this end temperature and pressure histories 
are directly monitored and the work energy imparted to the system 
constraint is measured using a movable piston technique. Knowing 
the neutronic energy deposition, one is able to calculate the overall 
energy conversion efficiency of the experiment, and (somewhat 
indirectly) apportion the pressure generated between fuel and cool- 
ant vapor. Although only very preliminary analysis has been per- 
formed, in the case of all three tests it appears that measured 
pressures cannot be explained on the basis of fuel vapor pressure 
alone. Further, in the test with the greatest energy deposition (SG2), 
peak pressures obtained were far greater than those obtained in any 
previous PBE test with uranium oxide fuel. Nevertheless overall 
thermal to mechanical energy conversion efficiency remains low for 
the experiment as a whole (although local efficiencies could be quite 
high). 


3386 (NUREG/CR—0152) Development and verification of 
fire tests for cable systems and system components. Quarterly reports 
2 and 3, September 1, 1977—February 28, 1978. Przybyla, L.; Chris- 
tian, W.J. (Underwriter’s Labs., Inc., Northbrook, IL (USA)). Mar 
1978. 41p. (UL-USNC—7502-3). NTIS $4.50. 

Experiments were performed to define the effects of a number 
of test parameters on the results of vertical flame tests of tray- 
mounted cables in a configuration similar to that specified by IEEE 
Standard 383. Parameters considered were fuel input rate, fuel-air 
ratio, burner location, and test cell configuration. In order to reduce 
time and material costs for the experiments, the parameters were first 
investigated with an inert instrumented board to simulate a full cable 
tray. Measurements of temperatures and heat flux along the board 
were used to define the range of parameters to be used in experi- 
ments with actual cables. Full cable trays, 8 ft long, were used in 
these experiments; and observations were made of the flame travel 
distances and air temperatures on both faces of the tray, as well as 
temperature distribution along the jacket of one cable in each tray. 
Two burners of the type specified in IEEE 383, one at each tray 
face, provided the ignition source. Experiments with one cable type 
produced results which were extremely variable because of random 
movements of the cable bundle during burning. Since measures to 
remove this variability by permanently fixing cable positions would 
remove realism from the test, experimentation with full cable trays 
was discontinued. Measurements of jacket temperature distribution 
obtained in these experiments indicated that it may be possible to 
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determine the upward progression of cable damage in that way. 
Future experiments to study the effects of test parameters on the 
IEEE 383 standard test are outlined. 


3387 (NUREG/CR—0166) Sustained molten steel/concrete in- 
teractions tests: a preliminary report on the feasibility of experimental 
techniques. Powers, D.A. (Sandia Labs., Albuquerque, NM (USA)). 
Jun 1978. Contract EY-76-C-04-0789. 52p. (SAND—77-1423). Dep. 
NTIS, PC A04/MF AOl1. 

An experimental demonstration of the feasibility of using 
induction heating to maintain 200 kilograms of stainless steel molten 
while in contact with concrete is described. Data are presented to 
show that operation of an induction coil embedded in the concrete at 
120 kW was sufficient to sustain temperatures near 1500°C in the 
melt for 10 minutes. Metal losses by gas induced expulsion from the 
crucible and oxidation may have been responsible for the inability to 
achieve higher temperatures. Techniques for monitoring melt tem- 
peratures, the compositions and temperatures of evolved gases, and 
concrete temperatures during the test are described. 


3388 (NUREG/CR—0167) Survey of existing momentum ex- 
change models in two-phase flows for use in the SIMMER fast reactor 
safety analysis code. Eisenhawer, S.W. (Sandia Labs., Albuquerque, 
NM (USA)). Mar 1978. Contract EY-76-C-04-0789. 43p. (SAND 
78-0167). Dep. NTIS, PC A03/MF AOl1. 

Models which describe momentum exchange in two-phase, 
vapor-liquid flows are surveyed. These models are related to the 
momentum exchange coefficient formulations used in the SSMMER 
code. The result is a set of model-dependent exchange coefficients 
for various flow regimes. Criteria for flow regime transitions and 
experimental needs in momentum exchange modeling are also dis- 
cussed. 


3389 (NUREG/CR—0195) Post-CHF heat transfer during 
steady-state and transient conditions. Fung, K.K. (Argonne National 
Lab., IL (USA)). Jun 1978. Contract W-31-109-ENG-38. 117p. 
(ANL—78-55). Dep. NTIS, PC A06/MF AO1. 

This review extends previous reviews of steady-state post- 
CHF literature by Groeneveld, Gardiner, and Fung by including 
more recent data. A review of the literature on transient post-CHF 
data is also included by extending the work of Yadigaroglu. 


3390 (NUREG/CR—0225) Multirod Burst Test Program prog- 
ress report, January—March 1978, Chapman, R.H. (Oak Ridge Na- 
tional Lab., TN (USA)). 9 Aug 1978. Contract W-7405-ENG-26. 
Tip. (ORNL/NUREG/TM—217). Dep. NTIS, PC A04/MF AOl1. 

Two single-rod burst tests were conducted to investigate the 
effect of steam flow rate on burst location. As expected, the burst 
occurred much lower on the heated length in the test with the 
higher downward flow, indicating that the burst position can be 
displaced downward with increased steam flow. Two single-rod 
transient burst tests using each of two fuel simulators were conduct- 
ed at nominal heating rates of 5 and 10°C/s to bridge the span 
between the creep tests (approximately 0°C/s) and the 28°C/s 
transient burst tests conducted previously with these two fuel simu- 
lators. Initial pressure conditions for these tests were adjusted to 
cause failure at approximately 760°C for comparison. The results of 
this test series show that slightly greater deformation can be expect- 
ed as the heating rate is decreased from 28°C/s to approximately 
0°C/s. Also, the burst pressure at approximately 760°C decreases 
significantly as the heating rate is decreased from 28°C/s to approxi- 
mately 0°C/s. 


3391 (NUREG/CR—0233) Two-phase flow phenomena in nu- 
clear reactor technology. Quarterly progress report, December 1, 
1977—February 28, 1978. Lahey, R.T. Jr. (Rensselaer Polytechnic 
Inst., Troy, NY (USA). Dept. of Nuclear Engineering). Jul 1978. 
69p. NTIS $5.25. 

Progress is summarized in a university research program to 
develop a more thorough understanding of two-phase flow phenom- 
ena associated with certain hypothetical nuclear reactor accidents. 
The program is divided into three major tasks. Task I is concerned 
with the development of reliable, inexpensive and easily interpreta- 
ble, two-phase flow instrumentation with which some basic two- 
phase flow parameters can be measured (e.g., void fraction, phase 
velocity, etc.). This instrumentation is intended for high pressure 
steam-water application as well as laboratory use. Task II is con- 
cerned with the detailed fluid mechanics of two-phase flow. Specifi- 
cally, an indepth understanding of two-phase flow multidimensional 
void distribution mechanisms and phase separation effects will be 
developed. Task III is intended to address a current safety question 
concerning the performance of the BWR emergency core cooling 
(ECC) system. Particular emphasis will be placed on parallel channel 
effects during ECCS operation. 


3392 (NUREG/CR—0239) Semiscale Mod-3 test program and 
system description. Patton, M.L. (Idaho National Engineering Lab., 
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Idaho Falls (USA)). Jul 1978. Contract EY-76-C-07-1570. 89p. 
(TREE-NUREG—1212). Dep. NTIS, PC A05/MF AO1. 

The Semiscale Mod-3 test program and experimental test 
system are described to provide a reference source of information 
for support of data and topical analysis reports which present and 
interpret results of Mod-3 system experiments. The overall objec- 
tives are described for the two test series (Test Series 7 and 8) 
planned for the Mod-3 system. Also described are the Mod-3 system 
design rationale, test hardware, control systems and instrumentation, 
including the data acquisition and processing system. 


3393 (NUREG/CR—0240) Single-phase pump model for analy- 
sis of LMFBR heat transport systems. Madni, I.K.; Cazzoli, E. 
(Brookhaven National Lab., Upton, NY (USA)). May 1978. Con- 
tract EY-76-C-02-0016. 52p. (BNL-NUREG—S50859). Dep. NTIS, 
PC A04/MF AOl1. 

A single-phase pump model for transient and steady-state 
analysis of LMFBR heat transport systems is presented. Fundamen- 
tal equations of the model are angular momentum balance to deter- 
mine transient impeller speed and mass balance (including thermal 
expansion effects) to determine the level of sodium in the pump tank. 
Pump characteristics are modeled by homologous head and torque 
relations. All regions of pump operation are represented with reverse 
rotation allowed. The model oe includes option for enthalpy rise 
calculations and pony motor operation. During steady state, the 
pump operating speed is determined by matching required head with 
total load in the circuit. Calculated transient results are presented for 
pump coastdown and double-ended pipe break accidents. The report 
examines the influence of frictional torque and specific speed on 
predicted response for the pump coastdown to natural circulation 
transient. The results for a double-ended pipe break accident indicate 
the necessity of including all regions of operation for pump charac- 
teristics. 


3394 (NUREG/CR—0251) Experiment data report for Semis- 
cale Mod-1 Test S-06-3 (LOFT counterpart test). Collins, B.L.; 
Patton, M.L. Jr.; Sackett, K.E.; Stanger, K. (Idaho National Engi- 
neering Lab., Idaho Falls (USA)). Jul 1978. Contract EY-76-C-07- 
1570. 269p. (TREE—1123). Dep. NTIS, PC A12/MF AO1. 
Recorded test data are presented for Test S-06-3 of the 
Semiscale Mod-1 LOFT counterpart test series. These tests are 
among several Semiscale Mod-1 experiments conducted to investi- 
gate the thermal and hydraulic phenomena accompanying an hy- 
pothesized loss-of-coolant accident in a pressurized water reactor 
(PWR) system. Test S-06-3 provided a data base for a Nuclear 
Regulatory Commission standard problem. Test S-06-3 was conduct- 
ed from initial conditions of 15 769 kPa and 563 K to investigate the 
response of the Semiscale Mod-1 system to a depressurization and 
reflood transient following a simulated double-ended offset shear of 
the broken loop cold leg piping. During the test, cooling water was 
injected into the cold leg of the intact loop to simulate emergency 
core coolant injection in a PWR. The heater rods in the electrically 
heated core were operated at an axial peak power density which was 
75 percent of the maximum peak power density of 52.5 kW/m. 


3395 (NUREG/CR—0257) PWR blowdown heat transfer sepa- 
rate-effects program. Thermal-hydraulic test facility experimental data 
report for test 169. Clemons, V.D.; Hedrick, R.A.; White, M.D. (Oak 
Ridge National Lab., TN (USA)). 27 Jul 1978. Contract W-7405- 
aa 52p. (ORNL/NUREG/TM—232). Dep. NTIS, PC E03/ 

Reduced instrument responses are presented for Thermal- 
Hydraulic Test Facility (THTF) test 169, which is part of the 
ORNL Pressurized-Water Reactor (PWR) Blowdown Heat Transfer 
Separate-Effects Program. The objective of the program is to inves- 
tigate the thermal-hydraulic phenomenon governing the energy 
transfer and transport processes that occur during a loss-of-coolant 
accident in a PWR system. Test 169 was conducted to determine the 
effect of a lower inlet temperature on the maximum clad temperature 
during a blowdown transient in the THTF electric core. The prima- 
ry purpose of the report is to make the reduced instrument responses 
during test 169 available. The responses are presented in graphical 
form in engineering units and have been analyzed only to the extent 
necessary to assure reasonableness and consistency. 


3396 (NUREG/CR—0263) Debris bed studies and experiments 
at Sandia Laboratories. Rivard, J.B. (Sandia Labs., Albuquerque, 
NM (USA)). Jul 1978. Contract EY-76-C-04-0789. 57p. (SAND—78- 
0299). Dep. NTIS, PC A04/MF AOl1. 

An initial experiment simulating a 58 mm thick LMFBR fuel 
debris bed has been performed in liquid sodium in which the UO, 
particles composing the bed were internally heated by nuclear 
fission. The experiment was performed in the Annular Core Pulse 
Reactor (ACPR), as part of Sandia Laboratories’ program examining 
the safety of advanced reactors. Supporting research included ex- 
periments utilizing other power sources and simulated debris and 
coolants, analysis and modeling, and auxiliary measurement of mate- 
rial properties and interactions. The specific power attained during 
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the in-reactor experiment ranged up to about 1 kW/kg of UO: while 
the bulk sodium temperatures ranged up to 838 K. The particle-to- 
fluid interface does not appear to offer significant resistance to heat 
transfer at these power levels. The heat transfer behavior of the bed 
was quite reproducible, and edge effects appeared to be small. 


3397 (NUREG/CR—0307(Vol.6)) Light water reactor safety 
research program. Quarterly report, October—December 1977. Dahl- 
gren, D.A. (Sandia Labs., Albuquerque, NM (USA)). Jun 1978. 
Contract EY-76-C-04-0789. 6lp. (SAND—78-0600(Vol.6)). Dep. 
NTIS, PC A04/MF AO1. 

Progress is summarized in the following areas: molten core- 
concrete interactions studies, steam explosion phenomena, statistical 
analysis of peak clad temperature probability distribution following 
loss of coolant, and RELAP code development for treatment of 
PWR upper head injection ECCS. (DG) 


3398 (PB—278534) Report to Congress on abnormal occur- 
rences, July—September 1977. Quarterly report. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Management Infor- 
mation and Program Control). Nov 1977. 2lp. (NUREG—0090-9). 
NTIS PC A02/MF AOl1. 

Section 208 of the Energy Reorganization Act of 1974 identi- 
fies an abnormal occurrence as an unscheduled incident or event 
which the Nuclear Regulatory Commission determines to be signifi- 
cant from the standpoint of public health or safety and requires a 
quarterly report of such events to be made to Congress. This report, 
the tenth in the series, covers the period July 1 to September 30, 
1977. The NRC has determined that during this period there were 
no abnormal occurrences at the 65 nuclear power plants licensed to 
operate nor at fuel cycle facilities. There was one abnormal occur- 
rence at other licensee facilities, which involved the loss and recov- 
ery of a radioactive source and probable overexposure. This report 
also contains information updating previously reported abnormal 
occurrences. 


3399 (SAND—78-0233C) Coded aperture imaging in many-pin 
fuel bundles. McArthur, D.A.; Halbleib, J.A. Sr.; Morel, J.E. (Sandia 
Labs., Albuquerque, NM (USA)). [nd]. Contract EY-76-C-04-0789. 
12p. (CONF-780622—17). Dep. NTIS, PC A01/MF AO1. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

As part of the experimental fast reactor safety research pro- 
gram at Sandia Laboratories for the Nuclear Regulatory Commis- 
sion, the problems of fuel motion imaging in safety tests on a variety 
of facilities (ACPR UPGRADE, TREAT, TREAT UPGRADE, 
STF, CABRI) are being studied. Coded aperture imaging of both 
neutrons and gamma rays from many-pin fuel bundles is being 
studied. Realistic, detailed calculations are reported on gamma ray 
coded aperture imaging in many-pin bundles, and preliminary experi- 
ments on coded aperture imaging with fast neutrons. 


3400 (SAND—78-0454) Examination of offsite radiological 
emergency measures for nuclear reactor accidents involving core melt. 
Aldrich, D.C.; McGrath, P.E.; Rasmussen, N.C. (Sandia Labs., 
Albuquerque, NM (USA)). Jun 1978. Contract EY-76-C-04-0789. 
133p. Dep. NTIS, PC A07/MF AO1. 

Evacuation, sheltering followed by population relocation, and 
iodine prophylaxis are evaluated as offsite public protective meas- 
ures in response to nuclear reactor accidents involving core-melt. 
Evaluations were conducted using a modified version of the Reactor 
Safety Study consequence model. Models representing each measure 
were developed and are discussed. Potential PWR core-melt radio- 
active material releases are separated into two categories, 'Melt- 
through” and “Atmospheric,” based upon the mode of containment 
failure. Protective measures are examined and compared for each 
category in terms of projected doses to the whole body and thyroid. 
Measures for Atmospheric” accidents are also examined in terms of 
their influence on the occurrence of public health effects. 


3401 (SAND—78-0525C) Examination of offsite emergency 
protective measures for core melt accidents. Aldrich, D.C.; McGrath, 
P.E.; Ericson, D.M. Jr.; Jones, R.B.; Rasmussen, N.C. (Sandia Labs., 
Albuquerque, NM (USA)). [nd]. Contract EY-76-C-04-0789. 12p. 
(CONF-780507—19). Dep. NTIS, PC A02/MF AOl. 

From Probabilistic analysis of nuclear reactor safety; Los 
Angeles, CA, USA (8 May 1978). 

Evacuation, sheltering followed by population relocation, and 
iodine prophylaxis are evaluated as offsite public protective meas- 
ures in response to potential nuclear reactor accidents involving 
core-melt. Evaluations were conducted using a modified version of 
the Reactor Safety Study consequence model. Models representing 
each protective measure were developed and are discussed. Potential 
PWR core-melt radioactive material releases are separated into two 
categories, ‘"Melt-through” and “Atmospheric,” based upon the 
mode of containment falure. Protective measures are examined and 
compared for each category in terms of projected doses to the whole 
body and thyroid. Measures for “Atmospheric” accidents are also 
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examined in terms of their influence on the occurrence of public 
health effects. 


3402 (SMRE-Trans—7064) Aseismic protection of power sta- 
tions. Paper presented by the Nuclear Safety Division of the CEA to 
the Standing Commttee on reactors. (Safety in Mines Research Estab- 
lishment, Sheffield (UK)). May 1977. 6lp. Available from Health 
and Safety Executive, Research and Laboratory Services Division. 

Reactor safety, with respect to design and siting, due to 
possible earthquake activity, is considered. Difficulties encountered 
in defining earthquake parameters are examined. The available maps 
of intensities and geographical distributions of historical earthquakes 
in France are discussed. A chapter on earthquake resistant design 
and reactor safety includes recommendations on action that should 
be taken in the event of an earthquake at a nuclear reactor site and 
also lists power station components and plant performance require- 
ments during and after such an earthquake. 


3403 (SRD-R—82) Review of aerosol problems and the theory 
of aerosol physics with particular reference to sodium cooled fast 
reactors. Williams, R.J. (UKAEA Safety and Reliability Directorate, 
Culcheth). Jan 1978. 35p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 

Processes that would govern the development, transport, and 
removal of aerosols, which are of interest in the study of hypotheti- 
cal core disruptive situations in pool type sodium cooled fast reac- 
tors, are discussed. Theoretical descriptions of these processes are 
presented and known inadequacies indicated. The interpretation of 
experimental data and numeric solution of the governing equations is 
briefly considered. 


3404 (STI/PUB—465(Vol.5)) Nuclear power and its fuel cycle. 
Proceedings series. Volume 5. Nuclear safety. (International Atomic 
Energy Agency, Vienna (Austria)). Dec 1977. 885p. (In several 
languages). (CONF-770505—P5). IAEA, Vienna, Austria $50.00. 

From International conference on nuclear power and its fuel 
cycles; Salzburg, Austria (2 May 1977). 

Volume 5 covers nuclear safety including thermal reactors, 
fast reactors and their fuel cycle, and fuel cycle facilities. Separate 
abstracts for the 53 papers included have previously appeared in 
ERA. 


3405 (UNI-—1028) Publication of experimental MKIV fuel fail- 
ure temperature test results. Schmidt, J.P. (United Nuclear Indus- 
tries, Inc., Richland, WA (USA)). Mar 1978. Contract EY-76-C-06- 
1857. 5p. Dep. NTIS, PC A02/MF AO1. 

Two inner and two outer N-Reactor MKIV fuel elements 
were subjected to calculated maximum loss-of-coolant thermal tran- 
sients. The fuels were heated inductively in air at one atmosphere 
pressure. Pertinent failure temperature and burnup data are present- 
ed. 


3406 (WCAP—9301) PWR FLECHT SEASET Steam Gener- 
ator Separate Effects Task. Task plan report. NRC/EPRI/Westing- 
house report No. 2. Hochreiter, L.E.; Massie, H.W. Jr.; Howard, 
R.C.; Loftus, M.J.; Kavalkovich, W.; Krepinevich, M.C.; McGuire, 
M.C.; Tome, A.E. (Westinghouse Electric Corp., Pittsburgh, PA 
ge 2 Mar 1978. 100p. Nuclear Regulatory Commission, Washing- 
ton, ; 

The report is a descriptive plan of tests for the Steam Gener- 
ator Separate Effects Task of the Full-Length Emergency Cooling 
Heat Transfer for the Separate Effects and Systems Effects Test 
Program (FLECHT SEASET). These tests consist of a separate 
effects test to be conducted on the Full-Length Emergency Cooling 
Heat Transfer Systems Effects Test (FLECHT SET) phase B steam 
generator. This test is used to measure and to characterize the steam 
generator secondary side to primary side heat release under postulat- 
ed inlet fluid conditions which apply during a hypothetical pressur- 
ized water reactor loss-of-coolant accident. 


3407 Probabilistic evaluation of OBE for nuclear plants. Chris- 
tian, J.T.; Borjeson, R.W.; Tringale, P.T. (Stone and Webster Corp, 
Boston, Mass). J. Geotech. Eng. Div., Am. Soc. Civ. Eng.; 104: No. 7, 
907-919(Jul 1978). 

The Operating Basis Earthquake (OBE) governs the design of 
many components of a nuclear plant. Probabilistic analyses were 
performed to determine the OBE for the Koshkonong Nuclear Plant 
in southern Wisconsin. The area has very sparse seismicity, so the 
data are quite scattered. Parametric studies indicated the effects of 
different recurrence rates, attenuation laws, and maximum epicentral 
intensities. An OBE of intensity VI (Modified Mercalli) with a 
corresponding peak acceleration of 0.06g is justified. A simple analy- 
sis of the probability of recurrence of an event shows that multiple 
occurrences have significant probabilities when the return period of 
the earthquake is close to the life of the plant. The present OBE has 
an expected return period of about 1,000 yr; for very conservative 
assumptions, the return period is a few hundred years. 18 refs. 
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3408 Nuclear power development and non-proliferation. Eklund, 
S. (International Atomic Energy Agency, Vienna (Austria)). Atom 
(London); No. 258, 107-109(Apr 1978). 

This address by the Director General of the International 
Atomic Energy Agency questions whether the development of 
nuclear power would necessarily lead to the spread of nuclear 
weapons. Reference is made to the Non-proliferation Treaty. 


3409 Probabilistic evaluation of failure modes leading to the 
mispositioning of certain ECCS motor operated valves in Westing- 
house NSSS. Barlow, R.T.; Hill, R.A.; McIntire, D.C.; O’Brien, J.F. 
(Westinghouse Electr Corp, Nucl Energy Syst, Pittsburgh, Pa). 
IEEE Trans. Power Appar. Syst.; PAS-97: No. 2, 358-361(Mar-Apr 
1978). 

The recently approved industry standard ANSI-N658, 
"Single Failure Criteria for PWR Fluid Systems”, expands the 
definition of active failure to include the spurious action of a 
powered component but allows exemption for components whose 
reliable operation can be demonstrated. This report is a summary of 
the methodologies employed to demonstrate such reliable operation 
for certain emergency core cooling system (ECCS) motor operated 
valves. It is intended that this treatment of a single failure issue will 
increase the awareness of the industry to the potential role of 
quantitative analysis in determining failure criteria for nuclear power 
generating stations. 8 refs. 


3410 Fault tree analysis of an auxiliary feedwater system. Row- 
some, F. (Bechtel Power Corp, Gaithersburg, Md). JEEE Trans. 
Power Appar. Syst.; PAS-97: No. 2, 549-553(Mar-Apr 1978). 

A fault tree analysis is reported of an auxiliary feedwater 
system intended for Westinghouse 4-loop reactors. The analysis is 
structured to find the comparative reliability of design variants and 
the comparative importance of failure modes, rather than to generate 
an absolute risk assessment. Many insights useful in design and 
operation are obtained. An auxiliary feedwater system (AFS) was 
chosen for study for two reasons, a recent study identified the AFS 
as particularly critical to PWR (Pressurized Water Reactor) safety, 
and several PWR power plant projects being designed by Bechtel 
could benefit from the deisgn insights that might arise. 7 refs. 


3411 (JAPFNR—306) Sodium oxide aerosol behavior in a 
closed chamber under thermal convection flow. Nishio, G.; Kitani, S.; 
Takada, J. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). Mar 1978. Translation of PNC-J— 
250-75-14 Tr. 29p. Dep. NTIS (US Sales Only), PC A03/MF AOl. 

Work performed under United States—Japanese Fast Reactor 
Exchange Program. 

The present work was undertaken to obtain the effect of 
thermophoretic adherence of nuclear aerosol on the reactor contain- 
ments in the event of a hypothetical accident of LMFBR. In the 
accident, sodium oxide aerosol containing PuOQ.—UO. fuel and 
fission products may be suspended in the containment and tends to 
deposit on the cold wall of the containment, so that the aerosol 
concentration decreases by thermophoresis in addition to settling 
and diffusional plating. Experiment was made to determine the 
relation for the degree of thermophoretic adherence of sodium oxide 
aerosol in a chamber. The results obtained by the experiment were 
compared with those of the calculation. 


3412 Effect of carbon dioxide upon partition equilibrium of 
iodine between air and aqueous sodium hydroxide solutions. Adachi, 
M.; Eguchi, W.; Tsukada, R. (Kyoto Univ, Jpn). J. Nucl. Sci. 
Technol. (Tokyo); 15: No. 1, 40-49(Jan 1978). 

The effect of the presence of carbon dioxide on the partition 
equilibrium of iodine between air and aqueous sodium hydroxide 
solutions was investigated using a semiflow- and a batch-type experi- 
mental apparatus. The concentrations of all measurable chemical 
species were measured. The overall partition coefficient of iodine 
decreased significantly with the increase in the concentration of 
carbon dioxide in the gaseous phase. The concentration distributions 
of the participating iodine species in the aqueous phase varied 
significantly with the variation in the concentration of carbon diox- 
ide. It was found that these experimental results are explained by 
considering the chemical reactions participated in the partition equi- 
librium and that the concentration dependency of overall partition 
coefficient is clarified with use of an approximate theoretical analy- 
sis. 11 refs. 


3413 Investigation of hydraulic characteristics of centrifugal-jet 
atomizers. Gordon, B.G.; Bogdan, S.N. (All-Union Heat Eng Inst, 
USSR). Teploenergetika (Moscow); No. 1, 34-37(Jan 1978). (In Rus- 
sian). 

A sprinkler system used in nuclear power plants to reduce 
pressure in sealed enclosures, caused by a heat carrier loss accident, 
is investigated. Hydraulic characteristics of atomizers supplying 
cooling water to these sealed enclosures are studied. The dispersion 
of the atomized water spray and selection of the optimal geometrical 
dimensions of the atomizer are considered. As a result, a centrifugal- 
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screw atomizer about 30 m*/h of water passes under an inlet head of 
10 m H2O. Such a centrifugal-jet atomizer may be used in large 
mixing-type condensers. 


3414 Common cause failures of reactor pressure components. 
Mankamo, T. (Technical Research Centre of Finland, Espoo). pp 
125-137 of Reliability problems of reactor pressure components. Vol. 
1. Vienna; International Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

The common cause failure is defined as a multiple failure 
event due to a common cause. The existence of common failure 
causes may ruin the potential advantages of applying redundancy for 
reliability improvement. Examples relevant to large mechanical 
components are presented. Preventive measures against common 
cause failures, such as physical separation, equipment diversity, 
quality assurance, and feedback from experience are discussed. De- 
spite the large number of potential interdependencies, the analysis of 
common cause failures can be done within the framework of conven- 
tional reliability analysis, utilizing, for example, the method of deriv- 
ing minimal cut sets from a system fault tree. Tools for the descrip- 
tion and evaluation of dependencies between components are dis- 
cussed: these include the model of conditional failure causes that are 
common to many components, and evaluation of the reliability of 
redundant components subjected to a common load. 


3415 Safety and reliability criteria. O'Neil, R. (UKAEA Safety 
and Reliability Directorate, Culcheth). pp 3-20 of Reliability prob- 
lems of reactor pressure components. Vol. 1. Vienna; International 
Atomic Energy Agency (1978). 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

Nuclear power plants and, in particular, reactor pressure 

boundary components have unique reliability requirements, in that 
usually no significant redundancy is possible, and a single failure can 
give rise to possible widespread core damage and fission product 
release. Reliability may be required for availability or safety reasons, 
but in the case of the pressure boundary and certain other systems 
safety may dominate. Possible Safety and Reliability (S and R) 
criteria are proposed which would produce acceptable reactor 
design. Without some S and R requirement the designer has no way 
of knowing how far he must go in analysing his system or compo- 
nent, or whether his proposed solution is likely to gain acceptance. 
The paper shows how reliability targets for given components and 
systems can be individually considered against the derived S and R 
criteria at the design and construction stage. Since in the case of 
nuclear pressure boundary components there is often very little 
direct experience on which to base reliability studies, relevant non- 
nuclear experience is examined. 
3416 Reactivity accidents of reactors. Ishikawa, M.; Hoshi, T.; 
Onishi, N. (Japan Atomic Energy Research Inst., Tokai, Ibaraki. 
Tokai Research Establishment). pp 85-201 of Research results of 
safety measures in credible accidents of LWR power plants. Toko, 
Yasumasa (ed.) (Tokyo Univ. (Japan). Faculty of Engineering); 
Ishikawa, Michio; Shiba, Masayoshi (eds.). Tokyo, Japan; ISU 
(1977). (In Japanese) 

Reactivity accidents are those in which power output rises 
rapidly as the result of abnormal reactivity imposed upon reactors by 
some causes. In extreme cases, fuel is broken due to the power 
output rise, or primary system is damaged. Therefore, the reactivity 
accidents are taken up in the safety evaluation of reactors together 
with LOCA. The researches on reactivity accidents are roughly 
classified into dynamic characteristic experiment, reactor destruction 
experiment, and fuel destruction experiment. These experiments car- 
ried out so far are described. The dynamic characteristics of reactors 
are related deeply to the operation control and the safety of reactors, 
and roughly divided into the dynamic characteristics centering 
around reactor core and those of a whole plant. The codes for 
analyzing the dynamic characteristics such as one point approxima- 
tion code and space dependence code, and the methods of numerical 
solution are explained. The analysis of the dynamic behavior of light 
water reactors, such as run-away output behavior, feedback reactiv- 
ity closely related to it, and the effect of initial operational condi- 
tions, has been carried out. The accidents assumed in the safety 
evaluation of light water reactors are those due to the mishandling 
and failure of control system and those due to the sudden change of 
operational conditions of cooling system, and these safety evaluation 
analyses are described. 


3417 Safety problem of nuciear power. Toko, Y. (Tokyo Univ. 
(Japan). Faculty of Engineering). pp 21-83 of Research results of 
safety measures in credible accidents of LWR power plants. Toko, 
Y. (ed.) (Tokyo Univ. (Japan). Faculty of Engineering); Ishikawa, 
M.,; Shiba, M. (eds.). Tokyo, Japan; ISU (1977). (In Japanese) 

In nuclear power generation, the safety is first taken up 
because of its peculiarity. The safety is studied as a system, and after 
the confirmation of the safety, the nuclear power is introduced. The 
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safety of nuclear power facilities is divided in two aspects, i.e. in 
normal plant operation and in accidents. The nuclear power safety 
mainly of nuclear power stations is described on the concept of 
safety, safety-assuring system, safety standards, safety design, and 
safety evaluation. 


3418 Security systems for nuclear generating stations. Chiap- 
petta, C.M.; Brown, C.B. Jr. (Sargent and Lundy, Chicago). pp 8p, 
Paper A 76 602-3 of IEEE Power Engineering Society. Papers from 
the joint power generation conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

The plant security program objectives, to be effectively 
achieved, must be established very early during plant conceptual 
planning and judiciously implemented through the design and con- 
struction phases. Through a working knowledge of governing regu- 
lations and standards, and through familiarity with plant physical 
design features and security hardware systems application, the plant 
designer can significantly influence the design of the plant to im- 
prove security. 


3419 Reliability analyses of class IE power systems. Hestand, 
K.C.; Morris, D.I. (Black and Veatch, Kansas City, MO). pp 9p, 
Paper A 76 625-4 of IEEE Power Engineering Society. Papers from 
the joint power generation conference. New York; Inst. of Electrical 
and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

Reliability analyses are presented on the emergency electrical 
systems for a nuclear generating station. The recommendations and 
guidance given in IEEE Std. 352-1975 and WASH 1400, draft 
report, are followed. This paper includes the development of the 
Fault Trees for the systems, the assignment of failure probabilities to 
the events, and the subsequent attempt to improve the reliability of 
the total systems. The effect of operator error is considered and its 
evaluation described. An extensive literature search conducted by 
the authors to obtain valid failure rate data is summarized. 


3420 Proceedings of topical meeting on thermal reactor safety. 
Volumes I, II, and III. La Grange Park, IL; American Nuclear 
Society (1977). 2435p. (CONF-770708—). $45.00. 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Separate abstracts were prepared for the individual papers 
included. 


3421 Utility view of reactor safety. Rossin, A.D. (Common- 
wealth Edison Co., Chicago). pp 1-19 of Thermal reactor safety. 
Vol. I. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977) 

The principal issues in the nuclear safety debate are briefly 
reviewed. The obligations and responsibilities of utilities with nucle- 
ar capacity are discussed. 


3422 How can we make nuclear energy acceptable: the human 
elements in reactor safety. Weinberg, A.M. (Oak Ridge Associated 
Universities, TN). pp 20-25 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A joint technological-institutional approach toward making 
nuclear power acceptable, as far as reactor safety and nonprolifera- 
tion, is discussed. 


3423 Risk assessment. Irvine, H.S.; Milicev, M. (Ontario 
Hydro, Toronto). pp 26-34 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, LSA 
(31 Jul 1977). 

The use of risk assessment in evaluating nuclear power 
against alternative energy production methods is discussed. 


3424 Probabilistic methods in reactor licensing. Levine, S. pp 
35-42 of Thermal reactor safety. Vol. I. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The use of reliability and risk assessment techniques in the 
reactor licensing process is discussed. Topics covered include ac- 
ceptable levels of risk, utilization of Reactor Safety Study (WASH- 
1400) techniques, and the future for risk assessment in the licensing 
process. 


3425 Potential impact of probabilistic safety analysis. Loewen- 
stein, W.B.; Lellouche, G.S. (Electric Power Research Inst., Palo 
Alto, CA). pp 43-52 of Thermal reactor safety. Vol. I. La Grange 
Park, IL; American Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The probabilistic approach to reactor safety analysis is dis- 
cussed. The potential regulatory impact of this approach is exam- 
ined. 


3426 Applications of probabilistic risk assessment in the devel- 
opment of HTGR technology. Joksimovic, V.; Fleming, K.N. (Gener- 
al Atomic Co., San Diego, CA). pp 53-71 of Thermal reactor safety. 
Vol. I. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The use of probabilistic risk assessment in evaluation of 
HTGR design options is described. Specific topics covered include 
the core auxiliary cooling system (CACS) redundancy level, depen- 
dence of main loop cooling system and CACS on common support- 
ing system, steam generator dump system, and containment design 
options. 


3427 California initiative: a case study. Hexamer, H.D. (Gener- 
al Electric Co., San Jose, CA). pp 72-80 of Thermal reactor safety. 
Vol. I. La Grange Park, IL; American Nuclear Society (1977). 
From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 
An evaluation of the campaign tactics used for and against the 
California initiative on nuclear power is presented. 


3428 Analysis of public perception of risk in nuclear power. 
Hebert, J.A. (Battelle Human Affairs Research Centers, Seattle). pp 
81-86 of Thermal reactor safety. Vol. I. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The subjective risk/benefit evaluation of nuclear power by 
the public is discussed. 


3429 Effective communication on reactor safety issues. Lewis, 
H.W. (Univ. of California, Santa Barbara). pp 87-90 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

An approach to the debate on reactor safety issues based on 
the type of audience is advocated. 


3430 Responding to the issues. Prince, E. pp 91-97 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Some suggestions for talking to the public about nuclear 
power, particularly the safety issue, are given. 


3431 Contribution of the OECD nuclear energy agency to nucle- 
ar safety research. Stadie, K.B. (OECD Nuclear Energy Agency, 
Paris). pp 98-112 of Thermal reactor safety. Vol. I. La Grange Park, 
IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Following a brief description of organizational structure, the 
objectives of the Committee on the Safety of Nuclear Installations 
(CSNI) are reviewed. Specific activities include the Nuclear Safety 
Research Index, siting research, safety of steel components, probabi- 
listic assessment and reliabiity analysis, ECCS in water reactors, fuel- 
coolant interactions, core meltdown, and HTGR safety. 


3432 NRC thermal reactor safety research program. Murley, 
T.E. (Nuclear Regulatory Commission, Washington, DC). pp 113- 
136 of Thermal reactor safety. Vol. I. La Grange Park, IL; Ameri- 
can Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Objectives of the NRC reactor safety research program are 
discussed and the six principal areas of LWR safety research are 
described. These areas cover primary system integrity, accident 
thermal/hydraulics, fuel rod behavior, computer code development, 
operational safety, and site safety. 


3433 Thermal reactor safety research in France. Tanguy, P.Y. 
(CEN, Saclay, France). pp 137-147 of Thermal reactor safety. Vol. I. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The French program in PWR safety research is described. A 
limited amount of work in progress on HTGR safety is also de- 
scribed. 


3434 Safety research at EPRI: a status report. Levenson, M.; 
Loewenstein, W.B.; Breen, R.J. (Electric Power Research Inst., Palo 
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Alto, CA). pp 148-167 of Thermal reactor safety. Vol. I. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

LWR safety research by EPRI includes projects on blow- 
down heat transfer, pump performance, decay heat, steam-water 
mixing, safety related codes, pool swell in BWR wetwells, fluid- 
structure interactions, reactor transient benchmark data, sensor time- 
response verification, radioiodine release control, tornado missiles, 
seismic studies, and zircaloy properties in a LOCA environment. 
Progress in each of these is briefly summarized and current and 
future activities are discussed. 


3435 Safety research program in Japan. Matsui, T.; Kanamori, 
J.; Togo, Y. (Science and Tech. Agency of Japan, Tokyo). pp 168- 
182 of Thermal reactor safety. Vol. I. La Grange Park, IL; Ameri- 
can Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The Japanese reactor safety research program includes stud- 
ies on reactivity initiated accidents, the loss-of-coolant accident, fuel 
behavior, structural analysis, radioactive effluent control, probabilis- 
tic safety assessment, and seismic research. Each of these is discussed 
briefly. 


3436 CANDU reactor safety research program. Hancox, W.T.; 
Harrison, W.C.; Tamm, H. (Atomic Energy of Canada Ltd., Manito- 
ba). pp 183-202 of Thermal reactor safety. Vol. I. La Grange Park, 
IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A research program is described which will provide the 
technical basis for improvements to safety analyses for future 
CANDU reactors. This involves the development and verification of 
improved calculation procedures to assess: (1) thermohydraulic per- 
formance of process and protective systems, and fuel behavior 
during a loss-of-coolant accident, (2) fuel-to-moderator heat transfer 
hydrogen behavior and fission product release during a loss of 
emergency cooling, and (3) containment performance. 


3437 Thermal reactor safety CNEN research programs. Lelli, 
G.; Merelli, A.; Zaffiro, C. (CNEN, Rome). pp 203-213 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A review of CNEN (National Committee for Nuclear 
Energy, Italy) programs in the field of thermal reactor safety re- 
search is given. The ASCOT program (research program on safety 
aspects of thermal reactor cores) is briefly described. ASCOT is a 
program aiming at studying fuel behavior under accident conditions; 
it is mainly focused on development and experimental testing of 
analytical models and computer codes relevant to thermohydraulic 
and mechanical behavior of fuel under transient conditions. The 
program, fully financed by CNEN, is carried out in CNEN laborato- 
ries, in CISE laboratories (particularly for thermohydraulic experi- 
ments) and in JRC Ispra Centre (in pile experiments, by ES 
reactor). Other CNEN research programs in the field of water 
reactor safety are also described; they concern thermohydraulics and 
mechanics problems (model development and experimental tests on 
pressure suppression, ECCS, etc.) and are performed both in CNEN 
laboratories and in other Italian organizations, under CNEN spon- 
sorship. A short description of some facilities used for ASCOT and 
other CNEN programs is given: SARA loop (a loop of ESSOR 
reactor, basically conceived for safety tests, including operation with 
failed fuel rods); CIRCE and IETI loops (CISE, large-scale facilities 
for thermohydraulic experiments on blow-down, ECCS, etc.); ADI 
(a CNEN, large-scale loop where pressure suppression experiments 
are performed), and so on. Finally, the report describes interesting 
safety researches on various types of reactors: researches on external 
events (seismology, etc.), radioactive effluent control (e.g., filtration, 
effects to environment); these researches also are carried out directly 
in CNEN laboratories or in other Italian organizations, under 
CNEN sponsorship. Information is given on a national seismological 
network and on other installations for these experimental researches. 


3438 Safety review of nuclear power plants in developing coun- 
tries. Rosen, M. pp 214-226 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

By 1990 large commercial nuclear power plants will be in 
operation in almost 40 countries, of which more than half are 
presently considered industrially less developed. Ambitious nuclear 
programmes coupled frequently with minimal and understaffed regu- 
latory and utility organizations are only one aspect of the difficulties 
related to the safety of nuclear plants that face these developing 
countries. Inherent problems of meeting current and evolving safety 
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standards and requirements for the significantly non-standard nucle- 
ar power plants being imported can be pay poo ees by financial 
considerations that may lead to purchases of reactors of various 
t from more than one supplier country, and involving different 
safety standards and requirements. An examination of these issues 
points to the necessity for effective action which could include 
provision for adequate funding for safety considerations in the 
purchase contract and for sufficient regulatory assistance and train- 
ing from the developed countries so that an adequate safety review 
can be accomplished. 


3439 Conditions of design for thermal reactors: a revised ap- 
proach. Duncan, D.S. (General Atomic Co., San Diego, CA). pp 
243-257 of Thermal reactor safety. Vol. I. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Efforts on thermal reactor safety to establish a system for 
assigning events or event combinations to ‘Conditions of Design” 
groupings, to establish design objectives and requirements for these 
groupings, and to provide a consistent rationale for the system 
developed are described. 


3440 Protection of nuclear power plants against sabotage. Asse- 
lin, S.V.; Hickman, J.W.; McCloskey, D.J.; Milloy, J.A.; Varnado, 
G.B. (Sandia Labs., Albuquerque, NM). pp 321-334 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Commercial nuclear power plants are designed and operated 
to very high standards to protect against accidents. The plants 
include a variety of engineered safety features which provide addi- 
tional protection against a radioactive release. Consequently, the risk 
to the public due to accidents caused by equipment failure or 
operator error is very low. Yet unresolved is the question of whether 
consequences created by deliberate sabotage could contribute signifi- 
cantly to the public risk. To address this question, early in 1975 the 
U.S. Atomic Energy Commission initiated a series of studies at 
Sandia Laboratories on protection of nuclear power plants against 
sabotage. Following the creation of the Nuclear Regulatory Com- 
mission, the Office of Nuclear Regulatory Research continued sup- 
port of these studies. The studies that have been performed include: 
(1) assessment of the vulnerability of U.S. commercial nuclear power 
facilities, (2) a ‘Workshop on Sabotage Protection in Nuclear Power 
Plant Design” involving the participation of 11 senior consultants 
from the nuclear power industry to identify practicable design 
measures which could be employed in future nuclear power plants to 

rovide increased protection against sabotage, and (3) a study on 
‘Integrated Safeguards System Concepts for Power Reactors” 
which developed a general methodology for comparative evaluation 
of safeguard system effectiveness at nuclear facilities. The purpose of 
this paper is to summarize the methodology, results, and conclusions 
of these studies. 


3441 Control room human engineering influences on operator 
performance. Finlayson, F.C. (Aerospace Corp., El Segundo, CA). 
pp 335-346 of Thermal reactor safety. Vol. I. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Three general groups of factors influence operator perform- 
ance in fulfilling their responsibilities in the control room: (1) control 
room and control system design, informational data displays (opera- 
tor inputs) as well as control board design (for operator output); (2) 
operator characteristics, including those skills, mental, physical, and 
emotional qualities which are functions of operator selection, train- 
ing, and motivation; (3) job performance guides, the prescribed 
operating procedures for normal and emergency operations. This 

t presents some of the major results of an evaluation of the 
effect of human engineering on operator performance in the control 
room. Primary attention is given to discussion of control room and 
control system design influence on the operator. Brief observations 
on the influences of operator characteristics and job performance 
guides (operating procedures) on performance in the control room 
are also given. Under the objectives of the study, special emphasis 
was placed on the evaluation of the control room-operator relation- 
ships for severe emergency conditions in the power plant. Conse- 
quently, this presentation is restricted largely to material related to 
emergency conditions in the control room, though it is recognized 
that human engineering of control systems is of equal (or greater) 
importance for many other aspects of plant operation. 


3442 Operator training for the abnormal. Marzec, R.J. (Duke 
Power Co., Charlotte, NC). pp 347-349 of Thermal reactor safety. 
Vol. I. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 


ERA VOL. 4, NO. 2 


Training of nuclear power plant control room operators, on 
actions to be taken for an abnormal event, has classically been 
limited to discussion, on-shift and/or during requalification training 
classes, of symptoms, logical thought processes, systems analysis, 
and operator experience. The prerequisites for these discussions are a 
common technical vocabulary, and a minimum basic comprehension 
of nuclear power plant fundamentals, plant component theory of 
operation, system configuration, system control philosophy and op- 
erating procedures. Nuclear power plant control room operators are 
not the only personnel who are or should be involved in these 
discussions. The shift supervisors, operations management, and auxil- 
iary equipment operators require continuing training in abnormal 
operations, as well. More in-depth training is necessary for shift 
supervisors and control room operators. The availability of vendor 
simulators has improved the effectiveness of training efforts for these 
individuals to some extent by displaying typical situations and plant 
performance characteristics and by providing a degree of “hands on” 
experience. The evolution of in-depth training with these simulators 
is reviewed. 


3443 Stability of pressurized water reactors during abnormal 
transients assuming protection system failures. Paulson, C.K. (Wes- 
tinghouse Electric Corp., Pittsburgh). pp 362-376 of Thermal reactor 
safety. Vol. I. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A major generic topic that has recently required sizeable 
expenditures of time and manpower by the nuclear industry is 
Anticipated Transients Without Trip (ATWT). Analysis of ANS 
Condition II transients, assuming failure of the Reactor Protection 
System (and later other systems) was required by the NRC to 
determine the severity of such events. Although the nuclear industry 
has opposed the need to consider and design for the consequences of 
ATWT, one apparent conclusion of the analysis effort is the inherent 
stability of a Westinghouse Pressurized Water Reactor. 


3444 Sneak circuit analysis of nuclear power systems . Sidley, 
R.F. (Boeing Aerospace Co., Houston, TX). pp 377-391 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

An overview of the development and successful application 
of an electrical system analysis technique called Sneak Circuit Anal- 
ysis is presented in this paper. A sneak circuit is defined as a latent 
path or condition in an electrical system or its analog which inhibits 
a desired condition or initiates an unintended action. A sneak circuit 
is not caused by component failures, but is a condition that has been 
inadvertently designed into a system. The Sneak Circuit Analysis 
technique is based upon an aerospace discovery that topological 
criteria exist which can be used to disclose all planned and un- 
planned operational modes of an electrical system. The results of 
Sneak Circuit Analysis over the past ten years have shown that it is 
no longer necessary to accept the supposition that a few operational 
surprises are inevitable in complex systems. 


3445 Primary system response of PWR to main steam line break 
and a single active failure. Baschiere, R.J. (EDS Nuclear Inc., San 
Francisco); Strong, B.R.; Wallace, E.G. pp 407-419 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Failure of a turbine stop valve along with the faulted condi- 
tion of steamline rupture was analyzed as one of the conditions that 
could produce a possible occurrence of reactor return-to-power or 
containment overpressure. This paper will discuss the details of the 
analysis and the innovative method of calculation used to obtain 
performance predictions. In particular, descriptions will be given of 
the system and assumptions for mitigation of the accident conse- 
quences, the methods of analysis, the description of the mathematical 
models, and the results of the analysis. 


3446 Computer code DAPSY for the calculation of pressure 
wave propagation in the primary coolant system of light water reac- 
tors. Grillenberger, T. (Gesellschaft fuer Reaktorsicherheit (GRS) 
mbH, Garching, Ger.). pp 420-435 of Thermal reactor safety. Vol. I. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

For investigation of pressure wave phenomena in the primary 
coolant system it proved to be necessary to develop a computer code 
for the calculation of 3-dimensional single-phase and two-phase flow 
of water and steam. In order to avoid the severe difficulties of a 3- 
dimensional code an age was made to substitute the real geome- 
try by the connection of one-dimensional flow paths to a pipe 
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network. With such a pipe arrangement it is possible to apply known 
one-dimensional codes for the computation of the flow. 


3447 Computer simulation of an accumulator discharge test 
performed during preoperational testing of the ECCS at the Trojan 
Nuclear Plant. Herborn, D.I.; Yoshihara, G.M. (Portland General 
Electric Co., OR). pp 486-495 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The RELAP4 computer code was used to analyze a test 
performed on an actual power reactor with the as-built configuration 
forming the basis of the modeling. This test consisted of an accumu- 
lator discharge performance test, which was part of the functional 
checks of the ECCS cenducted during preoperational testing at the 
Trojan Nuclear Plant. 1 he test procedure specified that the accumu- 
lator was to discharge a normal charge of water at an initial pressure 
of 100 psig to the reactor vessel. During the test, the reactor vessel 
head and the upper and lower internals were removed. The system 
was first flushed and then these initial conditions were established. 
Blowdown was initiated by opening the motor-operated accumula- 
tor isolation valve in the 10-in. safety injection line. Precautions 
were taken to ensure that the discharged water did not interfere with 
the test or overflow the reactor vessel. The test was terminated by 
closing the isolation valve when the accumulator pressure reached 
10 psig, as measured by a temporary gauge attached to the normal 
accumulator pressure measuring instrumentation. 


3448 Potential benefits of using steam generator secondary 
water for emergency core cooling. Shumway, R.W.; Larson, T.K. 
(EG and G Idaho, Inc., Idaho Falls). pp 496-517 of Thermal reactor 
safety. Vol. I. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The potential benefits of using secondary liquid from one 
steam generator as a source of fluid for emergency core cooling 
(ECC) during a hypothesized loss-of-coolant accident (LOCA) in a 
four-loop pressurized water reactor (PWR) are analytically investi- 
gated in this paper. Two basic concepts were considered: (1) use of 
steam generator secondary fluid for vessel upper head (or upper 
plenum) injection, and (2) use of steam generator secondary fluid for 
vessel inlet annulus injection. Results of the analysis compared with 
a base calculation that did not include steam generator liquid injec- 
tion, showed that a 180 K reduction in the rod cladding temperature 
at the time of reflood initiation was gained by dumping the second- 
ary liquid into either the vessel upper head or upper plenum. 
Consequently, a 60 K decrease in the peak rod cladding temperature 
reached during reflood was attained. No core cooling benefits were 
achieved by dumping steam generator secondary liquid into the 
vessel inlet annulus. Dumping of the secondary water from one 
steam generator into the vessel during a LOCA will increase a dry 
containment building pressure by about 12% relative to the base 
case. Dumping of water from more than one steam generator was 
not considered because of practical limits on the containment build- 
ing pressure increase. 


3449 Potential of recovery measures in connection with HTR 
pebble bed systems in heat-up accidents. Doehler, J.; Muench, E.; 
Rehm, W.; Roethig, K.D.; Talarek, H.D. (Kernforschnugsanlage, 
Juelich, Ger.). pp 546-560 of Thermal reactor safety. Vol. I. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The gas-cooled high-temperature reactor, the core of which is 
constructed of graphitic materials, exhibits characteristics such that 
temperature transients occurring during accidents will develop 
slowly and the core structure, which can be cooled, will remain 
intact even in the event of extreme accident temperatures. The study 
is intended to illustrate the recovery measures which can be carried 
out in the event of accidents on gas-cooled high-temperature reac- 
tors of medium size. In this connection, it is of relevance to deter- 
mine the possibilities of repair for safety related installations. For this 
purpose, both the delay periods which may be permitted before 
starting the after-heat removal, and the measures required to enable 
the extension of such periods of delay are investigated. Moreover, 
the possibility of eliminating the unlimited heat-up of the reactor by 
quick evacuation of the core content as a measure of safety engineer- 
ing has been investigated. For this purpose, special problems of 
reactivity are identified. 


3450 Reactor containment spray calculation model. Minner, 
G.L. (Energy, Incorporated, Idaho Falls, ID). pp 569-582 of Ther- 
mal reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 
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This model provides a method to calculate the temperature, 
pressure, and humidity effects of a fog spray injected through the 
atmosphere of a volume. The pertinent physical phenomena ana- 
lyzed are the acceleration of droplets and the heat and mass trans- 
port occurring at droplet surfaces. Empirical correlations are used as 
required. 


3451 Effect of licensing assumptions on calculated PWR LOCA 
core thermal response and recommendations for reactor safety re- 
search. Shumway, R.W.; French, R.T. (EG and G Idaho, Inc., Idaho 
Falls). pp 2-15 of Thermal reactor safety. Vol. II. La Grange Park, 
IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

This paper presents the results of a study to determine the 
effect on peak cladding temperature of licensing-type assumptions 
compared with those based on engineering judgement for the hypo- 
thetical design basis loss-of-coolant accident in a pressurized water 
reactor. The RELAP4 and FLOOD4 computer codes were used to 
perform the calculations. On the basis of these calculations, a recom- 
mendation is made relative to the direction of future water reactor 
safety research. 


3452 Alternate ECCS: a review. Curet, H.D. (Energy, Incorpo- 
rated, Idaho Falls, ID); Fischer, S.R. pp 16-39 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

This paper presents a review of currently accepted and pro- 
posed emergency core cooling concepts for pressurized water reac- 
tors. The relevance and impact of recent analytical studies and 
experimental test data on existing and alternate ECC concepts will 
be discussed. 


3453 Transient LOCA scaling laws assessment of LOFT and 
semiscale isothermal LOCE behavior. Chapin, D.M. (MPR Asso- 
ciates, Inc., Washington, DC); Bixby, W.W.; Cartmill, C.; Leach, 
L.P.; Lawford, T. pp 40-66 of Thermal reactor safety. Vol. II. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The Loss-of-Fluid Test facility and the Semiscale Mod-1 
facility are test facilities for subscale separate and integral effects 
experiments under LWR loss-of-coolant accident conditions. The 
scaling basis used in the design of these facilities is summarized and a 
preliminary assessment of the validity of these scaling laws is pro- 
vided. This assessment is based on recent isothermal loss-of-coolant 
experiments conducted in the facilities. 


3454 Analysis of three-dimensional effects on PWR blowdown 
heat transfer. North, P.; Benedetti, R.L.; Lords, L.V. (EG and G 
Idaho, Inc., Idaho Falls). pp 67-80 of Thermal reactor safety. Vol. II. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Three-dimensional (3-D) flows within a pressurized water 
reactor (PWR) core, during the blowdown phase of a hypothetical 
loss-of-coolant accident, would be important if they significantly 
influenced the core-wide thermal response during this part of the 
transient. The potential for 3-D flows does exist during blowdown, 
predominantly in two distinct periods. The first period occurs imme- 
diately following the initiation of blowdown and the major potential 
for 3-D flows is provided by the spatial energy distribution of the 
core coolant. The second period occurs approximately 6.4 seconds 
after rupture when reverse flows bring low quality fluid into the 
core from the upper plenum. The potential for 3-D flows at this time 
is provided by the significant variation in rod cladding temperatures. 
A study of both of the periods with potential for significant 3-D 
flows was undertaken by use of the SCORE-EVET and COBRA- 
IV-I three-dimensional core codes. Each code was used to calculate 
the three-dimensional thermal hydraulic response of a one-eighth 
symmetry sector of a reactor core. A one-dimensional thermal- 
hydraulic calculation of the peak power assembly was also made 
with each code. The effect of three-dimensional flows on the clad- 
ding temperature of the peak power assembly was determined by the 
direct comparison of the one- and three-dimensional results from 
both codes. The models used in the calculations and the results 
obtained are discussed. It must be borne in mind that both of the 
codes used for the study were developmental in nature and essential- 
ly unverified, although the similarity of the results obtained tends to 
indicate internal consistency. 


3455 Three dimensional two-fluid hydrodynamics code for a 
PWR reactor vessel. Liles, D.R.; Taggart, K.A. (Los Alamos Scien- 
tific Lab., NM). pp 81-94 of Thermal reactor safety. Vol. II. La 
Grange Park, IL; American Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A three-dimensional two-fluid hydrodynamics code has been 
develo to model the flow in PWR reactor vessels. One-dimen- 
sional finite difference piping modules may be connected anywhere 
in the three-dimensional mesh to represent inlet and the outlet legs of 
the reactor. The smaller scale structure in the vessel is represented 
by a porous matrix formulation while large scale obstructions such as 
the downcomer walls are modeled by complete flux suppression. 
Results for a Semiscale calculation are given. 


3456 RELAP4 code modeling studies in predicting BWR blow- 
downs. Choe, W.G.; Burrell, N.S.; Sawtelle, G.R. Costey, Incorpo- 
rated, Idaho Falls, ID). pp 95-109 of Thermal reactor safety. Vol. II. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

This paper presents the results of modeling studies performed 
by Energy Incorporated for the Electric Power Research Institute 
using the RELAP thermal-hydraulics code to predict the blowdown 
response of the General Electric Two-Loop Test Apparatus 
(TLTA). The TLTA is a scale model test system used to simulate 
boiling water reactor blowdown transients. Areas investigated in the 
study included the selection of critical flow multipliers to be applied 
at the break area, the geometric input modeling of the broken loop 
jet pump, and the use of alternate assumptions in defining the phase 
separation in the lower plenum. The results of these studies were 
compared with experimental data from various break size tests 
performed in TLTA 


3457 Entrained liquid behavior in a PWR upper plenum and 
steam generator during the reflood phase of the LOCA. Livingston, 
R.A.; Peery, K.M.; Kettenacker, W.C.; Lemmon, E.C.; Liebenthal, 
aE. (EG and G Idaho, Inc., Idaho Falls). pp 110-125 of Thermal 
reactor safety. Vol. II. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Recent analyses have shown that the vaporizatin of entrained 
liquid in pressurized water reactor (PWR) steam generators during 
reflood can adversely affect the core peak cladding temperature. 
This paper examines the phenomena affecting the transport of en- 
trained water from the core to the steam generators, and droplet 
vaporization in the steam generators during PWR reflood following 
a cold leg break loss-of-coolant accident (LOCA). 


3458 Phase interaction and entrainment tests during blowdown 
for improving theoretical models. Mayinger, F.; Langner, H.; Vie- 
cenz, H.J. (Technical Univ. of Hanover). pp 126-145 of Thermal 
reactor safety. Vol. I]. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The hydrodynamic behavior of the coolant under blowdown 
conditions has been investigated by the aid of high speed movies. (1) 
At the free liquid surface of the reactor vessel and (2) in a subchan- 
nel of the reactor core. The reactor relevant hydraulic conditions 
were modeled by using Freon 12 instead of water based on elaborate 
scaling laws. A calculation model describing the pressure decrease 
during LOCA-conditions and theoretical equations for the predic- 
tion of the liquid fraction entrained in the gas core of a two phase 
annular flow will be presented and compared with cupeiated 
results in tests carried out with the original fluid water. 


3459 Fission-product beta and gamma decay-energy release 
rates for the time period 2 sec to 4 hr following thermal-neutron fission 
of 7°U. Peelle, R.W.; Love, T.A.; McConnell, J.W.; Dickens, J.K. 
(Oak Ridge National Lab., TN). pp 178-191 of Thermal reactor 
safety. Vol. Il. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In the event of a hypothetical loss-of-coolant-accident 
(LOCA) in a light-water reactor the fissioning process would cease, 
and a few seconds later the major source of heat in the fuel rod 
would be the beta and gamma rays from the decay of the accumulat- 
ed fission products. The purpose of this experiment was to measure 
the total beta and gamma energy release rate from fission product 
decay following thermal neutron fission of the fuel element 7°°U. 
The total energy release rate was obtained by measuring separately 
the energy release rates for each component. That is, one set of data 
was obtained for gamma energy release using a gamma-ray detector, 
and another set was obtained for beta decay energy release using a 
beta-ray detector. The Oak Ridge Research Reactor (ORR) was 
used to provide the thermal neutrons. Small samples of 7°U were 
irradiated for short periods of time and were rapidly recovered 
following irradiation. Data obtained were compared with previous 
results. 
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3460 RETRAN: a computer code for water reactor accident and 
operational transient analyses. Paulsen, M.P. (Energy, Incorporated, 
Idaho Falls, ID); Burrell, N.S.; Moore, K.V.; Agee, L.J. pp 294-308 
of Thermal reactor safety. Vol. II. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

RETRAN is a computer code system developed for the 
Electric Power Research Institute (EPRI), by Energy Incorporated 
(EI), and is designed to provide an analysis tool for a broad spectrum 
of thermal-hydraulic transients. The RETRAN code system was 
developed from the RELAP series of codes and reference data from 
extensive analytical and experimental work conducted relative to the 
thermal-hydraulic behavior of light-water reactor systems subjected 
to postulated accident and operational transient conditions. Proven 
thermal-hydraulic models obtained from current accident and oper- 
ational transient analysis codes, as well as newly developed models, 
have been integrated into a semi-modular and dynamically dimen- 
sioned program package which represents a new computer code 
approach to performing “best estimate’ solutions to reactor safety 
and operational transient problem analyses. The temporal solution of 
the continuity, momentum and energy balance equations developed 
fer the RELAP series of codes and used in RETRAN is quite 
adequate for operational transient analyses as well as accident analy- 
ses for which they were developed. However, the manner in which 
the continuity, momentum and energy equations are initialized in 
RELAP is not adequate for operational transients, particularly for 
quasi-steady-state transients initiated by small driving forces from 
steady-state conditions. Consequently, a steady-state initialization 
option has been added to RETRAN, whereby the initial conditions 
around the system are computed from the steady-state form of the 
continuity, momentum and energy balance equations, and zero time 
derivatives are also insured. 


3461 Analysis of independent failure assumptions on postulated 
secondary high energy line ruptures. Hollingsworth, S.D. (Westing- 
house Electric Corp., Pittsburgh). pp 309-317 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Postulated ruptures of the main steam piping in pressurized 
water reactors result in large amounts of steam being removed from 
the secondary system. Since the energy removal rate could be many 
times that of nominal design power, there may be a rapid cooldown 
of the primary coolant system and a positive addition of reactivity to 
the reactor core. The Westinghouse protection system design con- 
cept incorporates features that trip the reactor, isolate the main 
steamlines and provide for automatic alternate shutdown capability 
in the form of boric acid solution injection into the primary coolant 
system. At the most limiting time in life (end of life) the reactivity 
calculated to be inserted by the cooldown is sufficient to overcome 
the shutdown margin predicted to be available from control rods 
with the most reactive rod in the fully withdrawn position. Because 
the boron injected into the core may be delayed due to system 
responses, there is potential that the reactor core could return 
critical and return to power. The extremely adverse radial power 
distributions caused by the fully withdrawn control rod causes 
localized high power densities that could lead to reduced heat 
transfer capability (DNB). Because of the large amount of stored 
energy in the reactor coolant system at full power, the cooldown 
and subsequent return to power is more severe when calculated from 
a shutdown, hot zero power condition. It is shown that the protec- 
tion system design has large margins to protect against adverse core 
effects following a steamline rupture. 


3462 Advanced numerical concepts in the RELAP/E thermal- 
hydraulics analysis computer program. Ching, J.T.; Lyczkowski, 

-W.; Moore, K.V.; Peterson, C.E. (Energy, Incorporated, Idaho 
Falls, ID). pp 377- 396 of Thermal reactor safety. Vol. II. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Advanced numerical concepts have been implemented into 
the one-dimensional transient thermal-hydraulic analysis computer 
program RELAP4 in its conversion to RELAP/E. Significant modi- 
fications include the use of zero- imbedding in the matrix inversion 
solution, coupled accuracy control and time step advancement based 
on an explicit iterative solution procedure, fully implicit solution 
technique, causal volume concept, and a separate time step selection 
scheme for the heat conduction calculation. Preliminary testing has 
shown that the running time has been reduced by 20 to 70 percent 
over RELAP4 with the added capability of guaranteed accuracy 
control. 


3463 Studies concerning average volume flow and waterpacking 
anomalies in thermal-hydraulics codes. Lyczkowski, R.W.; Ching, 
J.T.; Mecham, D.C. (Energy, Incorporated, Idaho Falls, 'ID). pp 
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398-408 of Thermal reactor safety. Vol. II. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

One-dimensional hydrodynamic codes have been observed to 
exhibit anomalous behavior in the form of non-physical pressure 
oscillations and spikes. It is our experience that sometimes this 
anomaloous behavior can result in mass depletion, steam table failure 
and in severe cases, problem abortion. In addition, these non-physi- 
cal pressure spikes can result in long running times when small time 
steps are needed in an attempt to cope with anomalous solution 
behavior. The source of these pressure spikes has been conjectured 
to be caused by nonuniform enthalpy distribution or wave reflection 
off the closed end of a pipe or abrupt changes in pressure history 
when the fluid changes from subcooled to two-phase conditions. It is 
demonstrated in this paper that many of the faults can be attributed 
to inadequate modeling of the average volume flow and the sharp 
fluid density front crossing a junction. General corrective models are 
difficult to devise since the causes of the problems touch on the very 
theoretical bases of the differential field equations and associated 
solution scheme. For example, the fluid homogeneity assumption and 
the numerical extrapolation scheme have placed severe restrictions 
on the capability of a code to adequately model certain physical 
phenomena involving fluid discontinuities. The need for accurate 
junction and local properties to describe phenomena internal to a 
control volume often points to additional lengthy computations that 
are difficult to justify in terms of computational efficiency. Correc- 
tive models that are economical to implement and use are developed. 
When incorporated into the one-dimensional, homogeneous transient 
thermal-hydraulic analysis computer code, RELAP4, they help miti- 
gate many of the code’s difficulties related to average volume flow 
and water-packing anomalies. An average volume flow model and a 
critical density model are presented. Computational improvements 
due to these models are also demonstrated. 


3464 Numerical experience with the two-fluid model, RISQUE. 
Andersen, P.S.; Astrup, P.; Eget, L.; Rathmann, O. (Risoe National 
Lab., Denmark). pp 409-423 of Thermal reactor safety. Vol. II. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Work with the one-dimensional two-fluid model can be de- 
scribed as an exploration of the feasibility of performing practical 
calculations with the model. The two-fluid model offers the most 
detailed description of two-phase flow. It is based on six conserva- 
tion equations, i.e., mass, momentum and energy for each phase, and 
thus requires three constitutive equations for the interfacial transfers. 
The consequences of including the virtual mass effect in a one- 
dimensional two-fluid model were examined. It was found that the 
virtual mass has a profound effect upon the dynamics of two-phase 
flow. The propagation velocity for compressibility waves (sound 
speed) is strongly influenced by the virtual mass. Also, the behavior 
of the Helmholtz” waves can be altered drastically: their speed of 
propagation is modified and the waves become stable under some 
conditions. The report summarizes some of the theoretical conclu- 
sions. In addition, numerical results obtained with RISQUE are 
presented and compared critically to both theoretical predictions 
and results obtained from the CANON blowdown experiment. 


3465 Constitutive rate equations for flowing phases flashing at 
unequal velocities and temperatures. Lyczkowski, R.W. (Lawrence 
Livermore Lab., CA); Solbrig, C.W. pp 424-442 of Thermal reactor 
ah Vol. II. La Grange Park, IL; American Nuclear Society 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A mechanistic constitutive model for the rate of unequal 
velocity, unequal temperature two-phase flow flashing is derived. 
Such a model is necessary in the so-called two-fluid and drift-flux 
models of transient two-phase flow. The unequal temperature consti- 
tutive model assumes that only that part of each phase which is at 
saturation participates in flashing. Use of the concept of energy 
partition functions enables the saturated fraction of each phase to be 
computed. The implementation of the new model is explained. 
Representative computations are presented for transient adiabatic 
steam-water blowdowns to illustrate the use of the model. 


3466 Radiation-to-steam model for reactor core thermal analy- 
sis. Giles, M.M. (EG and G Idaho, Inc., Idaho Falls). pp 456-462 of 
Thermal reactor safety. Vol. II. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A radiation-to-steam heat transfer model has been included in 
the MOXY/SCORE adaptation of the SCORE/EVET code. 
MOXY/SCORE is a subchannel thermal-hydraulic computer pro- 
gram with models for fuel rod conductive, radiative, and convective 
heat transfer, for metal-water reaction heat addition, for fuel-to- 
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cladding gap heat transfer, and for fuel rod mechanical response. To 
assess the impact of radiation-to-steam on transient reactor core 
behavior, MOXY/SCORE has been used to analyze a sample tran- 
sient with conditions typical of those to be encountered in a pro- 
posed inlet flow blockage test at the INEL Power Burst Facility. 
The conditions are characterized by a high void fraction (approach- 
ing 100%), high fuel pin power (70 to 80% of operating power), and 
high pressure (approximately 7 MPa). Under these conditions radi- 
ation will be a dominant mode of heat transfer and steam participa- 
tion in radiative heat transfer will be significant. 


3467 Evaluation of finite difference methods for calculating heat 
transfer in fuel pins with eccentrically placed pellets. McNair, G.W. 
(Oregon State Univ., Corvallis); Peddicord, K.L.; Ganapol, B.D.; 
Henninger, R.J. pp 463-474 of Thermal reactor safety. Vol. II. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

One of the foremost concepts in reactor design is that of 
multiple containment barriers for fission product retention. In a 
power reactor fuel pin, the cladding serves as the first and most 
important containment of radioactive fission products. To establish 
the integrity of the fuel pin cladding, it is necessary to have a 
thorough understanding of the induced stresses within the pin. One 
source of such stresses is asymmetry effects due to eccentric loading 
of fuel pellets within the cladding. In fuel pin fabrication, there is no 
assurance that a fuel pellet will be loaded concentrically within the 
clad. Therefore, if the pellet is loaded eccentrically, there will exist 
azimuthal variations in the temperature field giving rise to asymme- 
try in both the neutron flux distribution and pin stresses. Calculations 
must be made to determine the two dimensional temperature profile 
which may then in turn be used to evaluate the resulting fuel pellet 
and cladding stresses and deformations. The most convenient 
method of calculation would be to utilize an existing standard finite 
difference code; however, these codes are designed to only treat 
concentric regions. Two general approaches have been used to 
model the eccentrically loaded fuel pin within the confines of the 
finite difference programs. The first is to approximate the outer 
boundary of the fuel pellet by a ratchet boundary. In contrast, the 
second method utilizes a concentric arrangement with a geometrical- 
ly dependent conductivity within the gas gap to account for the 
eccentric condition. These two approaches are examined in detail. 


3468 Evaluation of the accuracy of five critical flow models 
using transient data. Hall, D.G. (EG and G Idaho, Inc., Idaho Falls, 
ID). pp 493-512 of Thermal reactor safety. Vol. II. La Grange Park, 
IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

This paper presents an evaluation of the accuracy of the 
homogeneous equilibrium, Moody, Henry-Fauske, Modified Burnell, 
and Burnell critical flow models, the first four of which are used 
extensively to perform reactor safety analyses. The study was per- 
formed on a separate effects basis so that critical flow prediction was 
uncoupled from the prediction of general system response. This 
isolation of the problem of critical flow prediction was accomplished 
by using stagnation property data and corresponding break flow 
rates and throat pressures measured in a Semiscale LOCA experi- 
ment to perform the evaluations. Thus the accuracy of all the models 
was assessed using the same set of data which contained subcooled 
and saturated stagnation conditions which are thought to be typical 
of those that would occur in a full-scale LOCA. 


3469 New method to evaluate critical discharge rates in blow- 
down codes that are based on the lumped-parameter technique. Wol- 
fert, K. (Gesellschaft fuer Reaktorsicherheit (GRS) mbH, Garching, 
Ger.). pp 513-528 of Thermal reactor safety. Vol. II. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The DRUFAN code was developed to analyze the conse- 
quences of loss-of-coolant accidents within reactor coolant systems. 
The code is based on a lumped parameter technique. To determine 
critical discharge rates, a one-dimensional finite difference model 
describing the one- and two-phase flow is used to simulate the fluid 
flow in the flow path closest to the discharge orifice where local 
pressure drop is strongest. The critical mass flow rate is limited to 
sonic flow at the discharge orifice. Thermodynamic nonequilibrium 
phenomena are taken into account. The magnitude of the thermody- 
namic nonequilibrium during evaporation and condensation process- 
es is controlled by a mass transfer rate between the liquid and vapor 
phases. Two-phase flow slip is not considered in the basic differential 
equations. 


3470 Comparisons on RELAP4 predictions with steady-state 
boiling two-phase flow data, Fujita, R.K.; Hughes, E.D. (Energy, 
Incorporated, Idaho Falls, ID). pp 529-548 of Thermal reactor 
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safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The two-phase flow model in the RELAP4 thermal-hydraulic 
computer program has been compared with steady-state, boiling 
two-phase flow experimental data. The experimental data were 
obtained for steady, vertical upflow of water in heated round tubes 
and annuli. The calculated results show good agreement with the 
experimental data, and the RELAP4 numerical scheme rapidly at- 
tained a very stable steady-state condition. All aspects of the 
RELAP4 model equations have been specialized to cover the two- 
phase flows of interest. 


3471 Fuel rod cladding temperature during film boiling. Martin- 
son, Z.R.; McCardell, R.K. (EG and G Idaho, Inc., Idaho Falls). pp 
549-560 of Thermal reactor safety. Vol. II. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A program for characterizing the behavior of PWR fuel rods 
during and after film boiling caused by a power-cooling-mismatch 
(PCM) accident is described. A brief description of the experimental 
hardware and test results, comparisons of experimental and analyt- 
ical results of departure from nucleate boiling and film boiling during 
a PCM event, and the conclusions that can be drawn from the 
information obtained to date in the program are presented. 


3472 Comparison of computer code predictions with experimen- 
tal data for Standard Problem Six. Irani, A.A.; Mecham, D.C.; 
Fujita, N.; Sawtelle, G.R. (Energy, Incorporated, Idaho Falls, ID). 
pp 561-576 of Thermal reactor safety. Vol. II. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Standard Problem Six was the prediction of Semiscale Mod-1 
Test S-02-6. On behalf of the Electric Power Research Institute 
(EPRI), Energy Incorporated (EI) submitted predictions with stand- 
ard RELAP4 (homogeneous assumption) and the RELAP/SLIP 
code, which considers two-phase slip effects. The importance of 
SLIP in small break analysis is demonstrated by the comparison of 
predicted results with experimental data. 


3473 Thermal-hydraulic analysis of semiscale MOD-1 reflood 
tests S-03-2 and S-03-6 using RELAP4/MOD6, Bliem, C.J.; Fischer, 
S.R. (EG and G Idaho, Inc., Idaho Falls). pp 577-591 of Thermal 
reactor safety. Vol. II]. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Semiscale MOD-1 forced-feed reflood Test S-03-2 and grav- 
ity-feed reflood Test S-03-6 were simulated using RELAP4/MOD6. 
RELAP4/MOD6 calculations of the system thermal hydraulic be- 
havior were compared with experimental test data. The study was 
performed as part of the developmental verification of the newly 
developed MOD6 version of the RELAP4 computer code. It is 
shown that the calculated results from the RELAP4/MOD6 simula- 
tion of Semiscale MOD-1 Tests S-03-2 and S-03-6 compared well 
with the experimental thermal and hydraulic system data. The use, 
applicability and limitations of the new RELAP4/MOD6 reflood 
models for simulation of reflood phenomena are discussed. In addi- 
tion, the importance of proper modeling of heat transfer in the 
vicinity of the minimum film boiling point is reviewed. 


3474 BWR modeling techniques using RELAP4: 2 comparison 
of RELAP4 analyses with test data from simulated loss-of-coclant 
accidents. Hendrix, C.E.; Schultz, R.R. (EG and G Idaho, Inc., 
Idaho Falls). pp 592-607 of Thermal reactor safety. Vol. II. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Experimental data on thermal-hydraulic transients in BWR- 
type systems are compared with RELAP4/MODS calculations. The 
comparison was made to identify and resolve code problems prior to 
final model development of MOD7. The experimental data were 
taken from studies of a maximum size steam line break and a 200% 
recirculation line break in the Two-Loop Test Apparatus. 


3475 Critical power in boiling water nuclear reactor fuel bun- 
dies. Lahey, R.T. Jr. (Rensselaer Polytechnic Inst., Troy, NY). pp 
608-620 of Thermal reactor safety. Vol. I]. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Extensive boiling transition data taken in the 17.6 Mw 
ATLAS loop of the General Electric Company has indicated that 
the thermal performance of full scale rod bundles is basically similar 
to that seen in simple geometry experiments (e.g. tubes, annuli, etc.). 


ERA VOL. 4, NO. 2 


The significant difference is that there is a pronounced effect of local 
(i.e. rod-to-rod) peaking which cannot be accurately captured in 
small scale simulations. This data has clearly indicated that the “local 
conditions” hypothesis is invalid and has pointed out deficiencies in 
the limit line approach. Moreover, the ATLAS data have formed 
the basis for the GEXL correlation currently used for BWR design 
and analysis by the General Electric Company. 


3476 BWR blowdown/emergency core cooling integral program. 
Sozzi, G.L.; Burnette, G.W. (General Electric Co., San Jose, CA). 
pp 621-632 of Thermal reactor safety. Vol. II. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The Program plan identifying the phased approach to testing 
has been completed and the first test phase is well underway. Test 
results to date show the expected lower peak cladding temperatures 
and slower system blowdown response for a BWR/6 LOCA simula- 
tion compared to the BWR/4. Counter-current flow limiting 
(CCFL) tests show that exact geometric replication was not neces- 
sary to simulate CCFL characteristics for a BWR prototype fuel 
bundle upper tie plate. Separate effects blowdown tests demonstrate 
the importance of flow length scaling in simulating break geometry 
for limiting the critical or blowdown flow rate. A new bundle 
thermal hydraulic method, MAYU04, has been completed. This 
method is shown to provide a substantial improvement in the predic- 
tion of bundle temperatures. The BD/ECC Program represents an 
important contribution to BWR safety research. Early results from 
the program have already provided a better understanding of the 
_——— phenomena during hypothetical LOCA simulation tests. 

uture tests are expected to provide a basis for further improve- 
ments in BWR LOCA phenomena modeling. 


3477 Top-spray cooling of heated rods under simulated loss of 
coolant conditions. Morris, R.H.; Abdel-Khalik, S.I.; Carbon, M.W. 
(Univ. of Wisconsin, Madison). pp 633-646 of Thermal reactor 
safety. Vol. II. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

An experimental investigation has been conducted to deter- 
mine the effects of the different operating and design parameters on 
the performance of ry ape energy cooling systems. A 3.5 ft. long 
single-rod test assembly is used in these experiments. Stainless stee! 
rods of different thickness, initial temperature, and surface finish are 
spray-cooled with subcooled water at different flow rates. Compari- 
son is made between the experimental quench front velocities and 
those predicted by one and two-dimensional rewetting theories. 


3478 Heat transfer experiments with upper head injection. Mc- 
Intyre, B.A. (Westinghouse Electric Corp., Pittsburgh). pp 647-660 
of Thermal reactor safety. Vol. II. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The upper head injection (UHI) system is designed to provide 
core cooling during the early part of the LOCA transient. The UHI 
system is comprised of accumulator tanks and piping arranged to 
supply cooling water directly to the top of the core during the 
depressurization period of a postulated LOCA. This system provides 
additional cooling beyond that supplied by the standard cold leg 
injection ECCS accumulators. With this additional core cooling 
= operation at higher core power peaking may be permitted. The 

igher power peaking limit will allow greater plant operating flexi- 
bility in some plants than would be allowable with only the standard 
ECCS, while meeting the same acceptance criteria for core cooling 
performance following a hypothetical LOCA. Tests were performed 
to study heat transfer correlations applicable to LOCA analysis. It is 
seen that the addition of UHI provides significant reductions in peak 
clad temperature at the end of blowdown, thus improving the 
reflood transient which will result in lower peak clad temperatures 
for the accident. 


3479 Thermal response of thermal hydraulic test facility 
(THTF) heater rods to hydraulic transients. Thomas, D.G.; Hedrick, 
R.A.; Ott, L.J. (Oak Ridge National Lab., TN). pp 661-691 of 
Thermal reactor safety. Vol. II. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The THTF is a large, nonnuclear pressurized water loop that 
incorporates a 49-rod electrically heated bundle. The 1.0719-cm- 
diam rods have a 3.66-m heated length and may contain up to 12 
sheath and 5 center thermocouples. Sixteen powered rod blowdowns 
have been conducted in the THTF through June 1977, at powers 
from 80 to 122 kW/rod, outlet subcooling from 13 to 31°C, with 
either all 49 rods powered or with 4 inactive rods. Inactive rods had 
little effect on time-to-CHF whereas both rod power and outlet 
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subcooling had an appreciable spatial effect. Reduction of the mas- 
sive amounts of data obtained from each test requires both extensive 
system calibration and elaborate data reduction techniques using 
digital simulators to obtain the surface temperatures and heat fluxes 
required to meet program objectives. 


3480 Mechanism for transient critical heat flux. Henry, R.E.; 
Leung, J.C.M. (Argonne National Lab., IL). pp 692-706 of Thermal 
reactor safety. Vol. II. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

An analytical model is presented to predict the onset of 
critical heat flux during a hypothetical guillotine break of an inlet 
coolant line. This model predicts that the increased surfaces which 
experience fully developed subcooled boiling during steady-state 
conditions will experience extended coolability during the transient. 
Those surfaces which are strictly cooled by single-phase forced 
convection during steady-state will experience a rapid and sustained 
thermal excursion. 


3481 C-E/EPRI two phase primary pump performance program. 
Kreps, D.A.; Kennedy, W.G. (Combustion Engineering, Inc., Wind- 
sor, CT). pp 707-719 of Thermal reactor safety. Vol. II. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The C-E/EPRI Two-Phase Pump Performance Program is 
producing test data which can appropriately be utilized for the 
reactor coolant pump mathematical modeling in LOCA analyses. 
When plotted, the steady state test data show the general coherence 
of the test results and show the overall pump performance trends for 
a model pump that is truly representative of a reactor coolant pump. 
Both head and torque empirical data correlates well in the form of 
homologous parameter curves. The C-E/EPRI two-phase head deg- 
radation curves are approximately comparable in range of degrada- 
tion to the head degradation curves found in other test programs, but 
the C-E/EPRI data indicates a more orderly and gradual degrada- 
tion. C-E/EPRI two-phase torque degradation curves are indicated 
by the test data, even though previous test program available data 
did not demonstrate such curves. 


3482 Thermohydraulic tests with bundles of ballooned rods sim- 
ulating the reflood phase of a LOCA. Ihle, P.; Malang, S.; Rust, K. 
(Kernforschungszentrum, Karlsruhe, Ger.). pp 720-732 of Thermal 
reactor safety. Vol. II. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Experiments were performed simulating the reflood phase of 
a loss-of-coolant accident (LOCA) in a pressurized water reactor 
(PWR). In separate effect tests the influence of coolant channel 
blockages on the cooling conditions was investigated in a row of five 
full-length fuel rod simulators. The measured transient clad tempera- 
tures at different conditions of flooding show the influence of 
blockages on the behavior of the two-phase flow and its cooling 
mechanism. The data are analyzed by solution of the nonlinear 
inverse heat conduction problem in order to determine from internal 
temperature measurements the surface temperature, the surface heat 
transfer coefficient, and the surface heat flux. 


3483 Performance of unirradiated and irradiated PWR fuel rods 
tested under power-cooling-mismatch conditions. Mehner, A.S.; 
Quapp, W.J.; Hobbins, R.R.; Seiffert, S.L.; McCardell, R.K. (EG 
and G Idaho, Inc., Idaho Falls). pp 1-28 of Thermal reactor safety. 
Vol. III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

As part of the United States Nuclear Regulatory 
Commission's Reactor Safety Research Program, a series of experi- 
ments is being conducted at the Idaho National Engineerign Labora- 
tory on unirradiated and irradiated fuel rods to evaluate their behav- 
ior under postulated accident conditions. The test program is being 
carried out in the Power Burst Facility (PBF) by the EG and G 
Idaho, Inc., Thermal Fuels Behavior Program. The objective of the 
program is to obtain in-pile experimental data for the evaluation and 
verification of analytical models developed to predict nuclear reac- 
tor fuel rod behavior under normal and postulated accident condi- 
tions. The experiments discussed have produced results on the 
mechanical, chemical, and thermal response of test fuel rods experi- 
encing film boiling. 


3484 NSRR experiments on LWR fuel behavior under reactiv- 
ity: initiated accident condition. Ishikawa, M.; Fujishiro, T.; Inabe, 
T.; Iwata, K. (Japan Atomic Energy Research Inst., Ibaraki). pp 29- 
42 of Thermal reactor safety. Vol. III. La Grange Park, IL; Ameri- 
can Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In-pile studies on fuel behavior under reactivity-initiated acci- 
dent conditions are discussed. The tests employed fuel rods of 
typical PWR design. The test objectives were to study fuel failure 
mechansms and their thresholds and to study the influence of me- 
chanical energy generation subsequent to fuel failure. 


3485 Investigations of the influence of oxide fuel and fission 
products on the mechanical properties of Zry-4 cladding tubes under 
LWR transient conditions. Hofmann, P.; Politis, C. (Kernforschungs- 
zentrum, Karlsruhe, Ger.). pp 43-59 of Thermal reactor safety. Vol. 
III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Zircaloy is not stable thermodynamically with respect to 
steam and uranium oxide as well as with respect to some of the 
fission products. However, under normal reactor operating condi- 
tions, the temperature of the Zircaloy cladding is so low that the 
chemical interactions with the cladding material can practically be 
neglected on account of the low reaction rate. However, this cannot 
be assumed a priori for much higher temperatures, even if they are 
reached only temporarily. Both outside and inner corrosion entails a 
change of mechanical properties of the Zry cladding. Therefore, out- 
of-pile experiments were performed in an inert atmosphere with 
short LWR fuel rod cladding tubes containing fuel and fission 
products. The purpose was to investigate the chemical and mechani- 
cal behaviour of the Zry-4 tubes in the presence of UO, and/or 
fission products (Cs, I, Te) at temperatures between 300 and 1400°C. 


3486 High-temperature deformation and rupture behavior of 
internally pressurized Zircaloy-4 cladding in vacuum and steam envi- 
ronments, Chung, H.M.; Garde, A.M.; Kassner, T.F. (Argonne Na- 
tional Lab., IL). pp 60-85 of Thermal reactor safety. Vol. III. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The high-temperature diametral expansion and rupture behav- 
ior of Zircaloy-4 fuel-cladding tubes have been investigated in 
vacuum and steam environments under transient-heating conditions 
that are of interest in hypothetical loss-of-coolant accident situations 
in light-water reactors. The effects of internal pressure, heating rate, 
axial constraint, and localized temperature nonuniformities in the 
cladding on the maximum circumferential strain have been deter- 
mined for burst temperatures between approximately 650 and 
1350°C. 


3487 Ballooning in Zircaloy fuel rod claddings in a loss-of- 
coolant accident. Erbacher, F.; Neitzel, H.J.; Reimann, M.; Wiehr, K. 
(Kernforschungszentrum, Karlsruhe, Ger.). pp 86-105 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In a hypothetical loss-of-coolant accident occurring in a pres- 
surized water reactor the Zircaloy fuel rod claddings—depending on 
the size and location of a rupture in the primary system—may reach 
temperatures which cause them to balloon and to burst, respectively, 
under the impact of internal overpressure. Such local ballooning 
constricts the cooling channels in the fuel element and may lead to 
local impairment of the cooling efficiency. To demonstrate analyti- 
cally the availability of sufficient reactor core cooling in the licens- 
ing procedures the SSYST program system is being developed 
jointly by IKE Stuttgart and GfK Institutes within the framework of 
the Nuclear Safety Project. 


3488 Investigations on axial gas flow within high burnup fuel 
rods. Dagbjartsson, S.J. (Gesellschaft fuer Kernforschung, Ger.); 
Murdock, B.A.; Owen, D.E. pp 121-140 of Thermal reactor safety. 
Vol. III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A series of experiments designed to study the nature of the 
axial flow of gases contained within a fuel rod (gases backfilled 
during fabrication and released fission gases) is described. Axial gas 
flow within a fuel rod may have an important bearing on fuel rod 
behavior during a severe transient such as a loss-of-coolant accident 
(LOCA). In a design basis LOCA, a brittle fracture of the primary 
reactor coolant pipe is assumed to occur. The rapid loss of coolant 
can cause a sudden fuel rod temperature rise resulting in decreased 
cladding strength and an increase in rod internal pressure. The rod 
internal pressure (ranging from a few MPa to more than 10 MPa, 
depending on fuel burnup and fission gas release) may exceed 
coolant pressure and cause ballooning of the weakened cladding. If 
gas flow from the fuel rod plenum to the ballooning region is slow, 
the emergency cooling systems may cause the cladding temperature 
to drop before the ballooning region can be pressurized, thus stop- 
ping the ballooning prior to failure. Ballooning may also occur in the 
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reflood phase of a LOCA. During reflood the emergnecy core 
cooling systems flood the core with water which flows upward (in 
most pressurized water reactors) through the core, cooling the lower 
portion of the rods first. In this case, the axial gas flow to the lower 
portion of the rod must be rapid in order to relieve the pressure on 
the ballooning region. If this and other reactor transients are to be 
analyzed, the nature of fuel rod axial gas flow must be understood. 
Experimental results for high burnup rods are presented. 


3489 Fuel cladding failure models in the FRAP codes. Kerrigan, 
J.D.; Dearien, J.A. (EG and G Idaho, Inc., Idaho Falls). pp 141-155 
of Thermal reactor safety. Vol. III. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A subcode has been developed which predicts failure (defined 
as loss of cladding integrity) of the zircaloy cladding of light water 
reactor fuel rods. This subcode, FRAIL (FRAP Integrity Limit), is 
linked to the FRAP-S and FRAP-T fuel rod codes producing a 
complete description of fuel rod behavior under both normal and 
off-normal operating conditions. These fuel codes supply informa- 
tion to FRAIL describing the state of the cladding during each 
timestep of o rpm From this information, FRAIL predicts the 
percentage of failed fuel rods as a function of time. Although the 
—— purpose of the FRAIL subcode is the prediction of fuel rod 
failure during both normal and off-normal operating conditions, 
FRAIL also has the capability of calculating the average flow 
blockage as a function of ti time. This capability should prove to be 
useful in the evaluation of core hydraulic performance during a 
hypothetical off-normal transient. This report presents a description 
of FRAIL 3. The basic premises and general philosophy of the 
FRAIL subcode are presented in Section II. A complete description 
of one of the FRAIL models is included in Section III. Section IV 
presents a comparison between a FRAIL 3 prediction and Halden 
overpower data. 


3490 Consequences and their conservatism in the analysis of an 
HTGR core heatup accident. Mueller, A.; Badur, A.; Kasper, K.; 
Schwarzer, K.; Wolters, J. (Kernforschungsanlage, Juelich, Ger.). 
pp 169-183 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A hypothetical accident sequence initiated by a PCRV leak 
and followed by failure of all engineered safeguards was considered. 
In particular, the radiological consequences were analysed. No im- 
mediate hazard to the population can be expected because of the 
delayed activity release. The reduction of some highly conservative 
assumptions leads to even longer delays. 


3491 Post-accident filtration as a means of improving contain- 
ment effectiveness. Gossett, B.; Cave, L.; Chan, C.K.; Okrent, D.; 
Catton, I. (Univ. of California, Los Angeles). pp 184-202 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

One of the most important results of the Reactor Safety Study 
is that for the PWR and the BWR analyzed, the containment systems 
were shown to provide a relatively small improvement in safety; 
overall the reduction in the risk to the public attributable to them 
appeared to be less than a factor of 10. The question arises therefore, 
whether or not the usefulness of the containment could be improved 
in a way which would be cost effective. Examination of the individ- 
ual accident sequences in the RSS showed that in many cases 
containment failure could be caused by rupture, as the result of 
pressure buildup by increasing temperature. In some cases, this 
temperature increase would be aggravated by the burning of hydro- 
gen, liberated by the zirconium/steam reaction. Thus, one possible 
way of increasing the effectiveness of the containment is to provide 
an external filter through which the air/steam mixture can be 
released to atmosphere in order to relieve the pressure. A simple 
method has been devised for estimating quantitatively the reduction 
in risk to the public which should be attainable by the use of a post- 
accident filter. The results obtained by this method, which makes 
extensive use of the data given in the RSS, suggests that the filter 
should be cost-effective, although the extent of this is sensitive to 
some of the initial assumptions. 


3492 Radiological consequences of a main steam line failure 
with large steam generator tube leaks. Fontecilla, H.M.; Grimes, B.K. 
(Nuclear Regulatory Commission, Washington, DC). pp 203-216 of 
Thermal reactor safety. Vol. III. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Recent occurrences of steam generator tube degradation have 
resulted in a number of analytical and experimental efforts to pro- 
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vide assurance of adequate steam generator integrity during normal 
operation and under postulated accident conditions. While the pri- 
mary thrust of these efforts is to assure that the initial structural and 
materials properties are maintained and that existing margins are 
such that no additional tube failures need be postulated under 
loadings imposed by independently initiated transients or accidents, 
it is appropriate to perform scoping calculations which postulate 
such additional tube failures to obtain perspective on the magnitude 
of the potential hazard and to determine the degree of assurance of 
tube integrity required. The two accident events which result in 
loadings significantly different from those seen in normal operation 
are the loss of coolant accident (which results in external, or col- 
lapse, forces on the steam generator tubes) and the steam line failure 
accident (which results in internal, or burst, forces on the steam 
generator tubes). The potential safety significance of steam generator 
tube failures during a loss of coolant accident is that steam entering 
the primary system through failed tubes might cause a back-pressure 
which would slow the entry of emergency core cooling water into 
the ore. The potential safety significance of steam generator tube 
failures is that radioactivity normally retained within the primary 
coolant system could be released to the environment. These releases 
include radioactivity in the primary coolant prior to the accident and 
radioactivity released from the fuel during the pressure and tempera- 
ture transient resulting from the accident. This analysis considers the 
steam line break with postulated additional large primary to second- 
ary system leaks resulting from steam generator tube failures during 
the depressurization of the secondary system. 


3493 Iodine spiking in BWR and PWR coolant systems. Pase- 
dag, W.F. (Nuclear Regulatory Commission, Washington, DC). pp 
217-233 of Thermal reactor safety. Vol. II]. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

“Iodine spiking” is a term of convenince used to describe the 
temporary increase in the primary coolant iodine concentration 
frequently observed following singificant power changes in BWR 
and PWR plants. The reported data shows this temporary increase in 
iodine concentrations to occur following shutdowns, start-ups, rapid 
power changes, and coolant depressurization. Iodine spikes are char- 
acterized by a rapid increase in coolant concentration by as much as 
three orders of magnitude, followed by a return to pre-spike concen- 
trations. The latter characteristic distinguishes the spiking phenom- 
enon from a step-wise permanent increase in coolant activity level 
caused by the sudden failure of one or more fuel rods. The occur- 
rence of ee increases in reactor water iodine concentrations 
particularly following shutdowns, has been a well established fact 
for many years. However, very little data has been reported and, to 
date, no single, entirely satisfactory explanation of the phenomenon 
has been demonstrated. The available information concerning iodine 
spiking behavior is reviewed for empirical correlation with normally 
observed plant operating parameters. 


3494 TRAP: a computer code for the analysis of radionuclide 
transport in LWR primary systems during hypothetical terminated 
LOCA’s, Baybutt, P.; Jordan, H. (Battelle Columbus Labs, OH). pp 
249-260 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

During hypothetical loss-of-coolant accidents (LOCA) in 
light-water reactors (LWR), it is to be expected that radionuclides 
which are released from the fuel to the primary system will undergo 
physical and chemical changes and will deposit on various system 
surfaces as they are transported to the reactor containment. Comput- 
er codes have been written to analyze the transport and deposition of 
radionuclides within the primary systems of pressurized-water reac- 
tors (PWR) and boiling-water reactors (BWR) during the post- 
blowdown period of hypothetical terminated LOCA's. These codes 
have been named TRAP-PWR and TRAP-BWR (Transport of 
Radionuclides in Primary systems). Their objective is to provide a 
realistic estimate of the radionuclide release to the containment 
during a terminated LOCA. This will help to evaluate the degree of 
conservatism in current accident analysis assumptions. The computer 
codes are capable of analyzing terminated LOCA’s with primary 
system rupture at essentially any location. However, attention has 
been focused on the important cases of a PWR cold-leg break and a 
BWR recirculation-line break. The terminated LOCA source term 
was taken to be the gap release. Thus, radionuclides which may be 
released to the primary system are the noble gases and volatile forms 
of alkali metals, halogens, and the tellurium group (Se, Te, Sb). 


3495 Relationship between fission-gas release and microstruc- 
tural change during transient heating of pressurized water reactor fuel. 
Gehl, S.M.; Seitz, M.G.; Kelman, L.R.; Rest, J. (Argonne National 
Lab., IL). pp 261-282 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The importance of fission gas behavior in nuclear reactor 
safety studies stems from two considerations; (1) the possible release 
of large amounts of radioactive gas (Kr, Xe, and I) to the environ- 
ment as a result of the breaching of the fuel rod cladding during 
postulated accident situations; and (2) the need to determine whether 
a fuel rod can be operated safely after a transient in which gas 
release occurs but cladding rupture does not. Although the empirical 
models used by manufacturers for prediction of gas release during 
normal operation are adequate for licensing analyses, considerable 
uncertainty exists as to the expected gas release during transients. 
This situation is, in part, a result of the uncertainties in fuel-tempera- 
ture measurements that lead to large variances in release fraction for 
existing gas-release data. The Argonne National Laboratory (ANL) 
Transient Fuel Response and Fission-product Release Program is 
supplying needed gas-release data by performing well-characterized 
out-of-reactor transient heating experiments on irradiated commeri- 
cal reactor fuel. Radial temperature profiles similar to those of 
nuclear heating are produced in the fuel by the direct electrical 
heating (DEH) technique. Detailed examinations of the microstruc- 
tural changes and fission-gas-bubble morphology produced during 
the transients are used to determine the mechanisms responsible for 
gas released and, where necessary, to indicate the need for modeling 
additional phenomena in GRASS. The report describes the results 
obtained from an initial series of hypothetical power-cooling mis- 
match simulations. 


3496 Mathematical model to describe contamination factors 
(DF's) in steam generators. Tam, P.S. (Nuclear Regulatory Commis- 
sion, Washington, DC). pp 297-316 of Thermal reactor safety. Vol. 
III. La Grange Park, IL; Amefican Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Iodine transport from the liquid to the vapor phase is impor- 
tant in accident dose assessments and is discussed in terms of a 
decontamination factor or DF. A mathematical model that accounts 
for the important processes affecting iodine transport in PWR steam 
generators has been developed. The mathematical model is derived 
and scoping parametric calculations are discussed to illustrate the 
sensitivity of various parameters. 


3497 Tritium management in PWR plants. Chiruvolu, M. 
(Gibbs and Hill, Inc., New York). pp 317-330 of Thermal reactor 
safety. Vol. III. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Sources of tritium, tritium flow paths, and tritium manage- 
ment in PWR plants are discussed. Mathematical models developed 
for flow paths are described. 


3498 Role of transition and lanthanide metal carbonyls in var- 
ious HTGR safety-related problems. Behrens, R.G. (Los Alamos 
Scientific Lab., NM). pp 332-356 of Thermal reactor safety. Vol. III. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

While vapor phase transport of fission metals and metal 
catalysis of graphite oxidation are two processes of significant impor- 
tance to HTGR safety evaluation, they have not yet been adequately 
incorporated into codes which model fission product transport and 
release during normal and off-normal reactor operation because: (1) 
little is known concerning the effect of enhanced vapor phase 
transport by volatile compound formation in HTGR environments, 
and (2) the atomic mechanism of metal catalyzed graphite oxidation 
by either steam or air is not well understood. The present paper 
presents a cursory look at a highly volatile class of compounds, the 
metal carbonyls, in order to determine their importance in the two 
above mentioned HTGR safety-related processes. This paper shows 
that: (1) formation of gaseous metal carbonyls may provide a means 
for enhancing fission metal redistribution in and release from HTGR 
coated oxide fuel particles, and (2) decomposition of surface metal 
carbonyls formed on fission metal surfaces in graphite environments 
is a plausible rate determining step in the mechanism for transition 
metal catalyzed graphite oxidation. 


3499 Methods for the analysis of hypothetical reactor meltdown 
accidents. Denning, R.S.; Cybulskis, P.; Wooton, R.O.; Baybutt, P.; 
Plummer, A.M. (Battelle Columbus Labs., OH). pp 372-386 of 
Thermal reactor safety. Vol. III. La Grange Park, IL; American 
Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The COMMICS/CORRAL system of meltdown models de- 
scribes the thermal-hydraulic conditions and the release and trans- 
port of radionuclides within containment. The principal output of 
the system of models is the time dependent release of radionuclides 
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from the containment building. Numerous intermediate results in- 
clude the time and duration of core melting, chemical reaction 
effects, containment pressure and temperature response, fission prod- 
uct removal by safeguards as well as natural processes, etc. The 
purpose of this paper is to describe the current status of the COM- 
MICS/CORRAL code package which is under continuing develop- 
ment. Each of the major modules of the system is described. Alterna- 
tive approaches and models available at other laboratories are also 
discussed. In addition model uncertainties and experimental data 
needs are described. 


3500 Experimental determination of fission and activation prod- 
uct release during core meltdown. Albrecht, H.; Osborne, M.F.; Wild, 
H. (Kernforschungszentrum, Karlsruhe, Ger.). pp 387-402 of Ther- 
mal reactor safety. Vol. III. La Grange Park, IL; American Nuciear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The experimental program with the following objectives is 
described: (1) Quantitative determination of the principal radioactive 
products released during heatup and from the melt; (2) Investigation 
of the physical and chemical behavior of the released products; and 
(3) Evaluation of the influence on release resulting from interaction 
between the melt and concrete. 


3501 LWR core melt down accident: a materials viewpoint. 
Holleck, H.; Nazare, S.; Ondracek, G.; Skokan, A. (Kernforschungs- 
zentrum, Karlsruhe, Ger.). pp 403-413 of Thermal reactor safety. 
Vol. III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

In the course of a hypothetical core melt down accident a 
number of materials problems occur forming two problem areas: one 
about the composition and structure of the existing materials compo- 
nents and phases, another one concerning their properties. The main 
results presented are (1) that most of the time the accident runs a 
heterogeneous core melt exists formed by an oxide phase and a 
metallic phase; (2) that the metallic steel-like phase is oxidized in the 
following selective sequence: Cr-Fe-Ni; (3) that the fission products 
as the major heat sources are distributed heterogeneously between 
the two immiscible melts; in the initial stage most of them are present 
in the oxide melt, after oxidation all except Ru, Rh and Pd are 
present there; (4) that the molten concrete and the oxide core melt 
will mix up rapidly thus effecting a continuous decrease in the 
softening temperature of the melt; and (5) that properties of the 
liquid phases of core melts such as heat capacity, thermal conductiv- 
ity or viscosity are to be determined by experimentally supported 
numerical as well as graphical extrapolation. 


3502 Vapor explosion potentials under LWR hypothetical acci- 
dent conditions. Henry, R.E.; McUmber, L.M. (Argonne National 
Lab., IL). pp 414-425 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Analytical results predict that explosive vapor formation 
should cease at elevated ambient pressures typical of reactor operat- 
ing conditions, and for contact interface temperatures greater than 
the thermodynamic critical temperature for nonchemically reacting 
systems. Simulant fluid experiments are reported which show that 
such termination of explosive events does occur. 


3503 Molten LWR core material interactions with water and 
with concrete. Dahlgren, D.A.; Buxton, L.D.; Muir, J.F.; Murfin, 
W.B.; Nelson, L.S.; Powers, D.A. (Sandia Labs., Albuquerque, 
NM). pp 426-440 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The results of studies of vapor explosions and molten core 
material/concrete interactions following LWR fuel melt accidents 
are described. 


3504 Protection of nuclear power plants against external haz- 
ards. Maurer, H.; Van Reijen, G.; Vinck, W. (Commission Euro; 
Communities, Brussels). pp 441-449 of Thermal reactor safety. Vol. 
III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

External hazards to nuclear power plants are usually manifes- 
tations of extreme, and therefore rare, natural phenomena such as 
seismic effects and floods, or man-induced events such as aircraft 
crashes and explosions. The important systems of nuclear power 
plants must be designed to prevent impairment of their safety-realted 
functions by any credible external hazard. External events were 
therefore discussed within the European working group on “Safety 
of Water Cooled Reactors—Methodology, Codes and Standards.” 
The present contribution refers especially to the activities of this 
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working group on the subject of external hazards and examines 
convergences and divergences among the codes, standards and ap- 
plied practices of safety assessment in the countries of the European 
Communities compared to those in other countries, particularly in 
the United States. 


3505 Design for tornado-generated missiles and aircraft impact. 
Kar, A.K. (Ebasco Services Inc., New York). pp 451-466 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A method for flexural design of slabs and walls of nuclear 
plants to withstand missile impacts is described. The paper presents 
empirical formulas for determining the local effects of impact by 
tornado-generated missiles and aircrafts on concrete barriers. Ana- 
lytical methods are given to determine the design load. Recommen- 
dations are made on limited ductility, and on the design for flexure 
and shear. The paper discusses why a check for punching shear may 
be unwarranted when perforation of the target is prevented. The use 
of the formulas for local effects, and the methods of load determina- 
tion and design leads to good correlation to test results. 


3506 Load combinations for natural and man-made hazards in 
nuclear structural design. Ravindra, M.K. (Sargent and Lundy, Chi- 
cago). pp 467-477 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Nuclear power plants are designed to withstand the effects of 
several natural and man-made hazards such as earthquake, tornado, 
aircraft impact and overpressure due to explosion. The occurrence, 
intensity and duration of these hazards are notably random. In recent 
years, the probabilistic nature of hazards has been recognized by 
plant designers. Instead of postulating the ‘'worst-case” hazards, the 
plant designers are specifying design hazard levels based on accept- 
able probabilities. The design basis tornado and the design overpres- 
sure due to explosion are a few illustrations of this approach. The 
objective of this paper is to outline a methodology for deriving 
combinations of statistically indepenent and dependent hazard events 
that may affect a nuclear plant. Structural design criteria for these 
hazard combinations are developed. These criteria are evaluated in 
light of the existing design rules for extreme hazard events. 


3507 Safety design of nuclear power plants against aircraft 
impacts. Niyogi, P.K.; Boritz, R.C.; Bhattacharyya, A.K. (United 
Engineers and Constructors, Inc., Philadelphia). pp 478-493 of Ther- 
mal reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

This paper presents a number of techniques which may be 
utilized to accomplish the above objectives. Firstly, a re-evaluation 
is made of aircraft crash probabilities. Secondly, methods are de- 
scribed for calculating aircraft impact forcing functions, for obtain- 
ing probability distributions for the impact parameters. Thirdly, 
evaluations are made for assessing the probability that an impact on a 
given structure will result in consequences exceeding those listed in 
10 CFR 100 and recommendations are made for treating lower 
consequence events. Finally, other effects such as fires, explosions 
and secondary missiles are examined briefly. 


3508 Structural design for aircraft impact loading. Schmidt, R. 
(Babcock-Brown Boveri Reaktor, Mannheim, Ger.); Heckhausen, 
H.; Chen, C.; Rieck, P.J.; Lemons, G.W. pp 494-514 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The Soft Shell-Hardcore approach to nuclear power plant 
auxiliary structure design was developed to attenuate the crash 
effects of impacting aircraft. This report is an initial investigation 
into wy my by important structural features involved that would 
allow the Soft Shell-Hardcore design to successfully sustain the 
postulated aircraft impact. Also specified for purposes of this study 
are aircraft impact locations and the type and velocity of impacting 
aircraft. The purpose of this initial investigation is to determine the 
feasibility of the two 0.5 m thick walls of the Soft Shell with the 
simplest possible mathematical model. 


3509 Testing of protection for underground essential piping and 
conduits from tornado missiles. Funk, R.R. (Tennessee Valley Au- 
thority, Knoxville, TN). pp 515-525 of Thermal reactor safety. Vol. 
III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Generation of electrical power by nuclear fission requires 
provisions for a safe shutdown of the thermal reactor under such 
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adverse conditions as an all time record tornado striking the plant in 
the worst possible location. While safety-related equipment can be 
located in protective structures, there are miles of essential piping 
such as the emergency reactor cooling water lines (ERCW) with a 
minimum cover of earthfill which are exposed to missiles induced by 
a tornado. While the integrity of the system can be assured by 
supplying redundancy there are times when the design engineer 
needs the option of providing passive protection. In order to provide 
a Satisfactory option the protective barrier should not only prevent 
the missile from destroying the lines, but also be made from material 
that is readily available during construction of the plant. It is 
desirable that the protective barrier can be placed using construction 
equipment and techniques which are very nearly the same as backfill 
and grading operations. In order to insure generation of major 
penetration mechanisms, which would be encountered in the tornado 
missile spectrum, tests were performed for a series of missiles and 
energy levels. The results of these tests are described. 


3510 Full-scale impact test data for tornado-missile design of 
nuclear plants. Stephenson, A.E. (Sandia Labs., Tonopah, NV); 
Sliter, G.E. pp 526-543 of Thermal reactor safety. Vol. III. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

It is standard practice to consider the effects of low-probabil- 
ity impacts of tornado-borne debris ("tornado missiles” such as 
utility poles and steel pipes) in the structural design of nuclear power 

lants in the United States. To provide data that can be used directly 
in the design procedure, a series of full-scale tornado-missile impact 
tests was performed. This paper is a brief summary of the results and 
conclusions from these tests. The tests consisted of reinforced con- 
crete panels impacted by poles, pipes, and rods propelled by a rocket 
sled. The panels were constructed to current minimum standards and 
had thicknesses typical of auxiliary buildings of nuclear power 
plants. A specific objective was the determination of the impact 
velocities below which the panels do not experience backface scab- 
bing. Another objective was to assess the adequacy of (1) conven- 
tional design formulae for penetration and scabbing and (2) conven- 
tional design methods for overall structural response. Test missiles 
and velocities represented those in current design standards. Missiles 
included utility poles, steel pipes, and steel bars. It is important to 
interpret the data in this paper in recognition that the test conditions 
represent conservative assumptions regarding maximum wind 
speeds, injection of the missile into the wind stream, aerodynamic 
trajectory, and orientation of missile at impact. Even with the severe 
assumptions made, the full-scale tests described demonstrate the 
ability of prototypical nuclear plant walls and roofs to provide 
adequate protection against postulated tornado-missile impact. 


3511 Studies of oscillatory phenomena in the Marviken pressure 
suppression containment. Ericson, L. (AB Atomenergi, Studsvik, 
Sweden). pp 544-560 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A presentation is given of the studies of oscillatory phenom- 
ena in the second series of full scale containment experiments per- 
formed in the Marviken Power Station during 1976. The specific 
objective of these new experiments was to provide information on 
pressure oscllations in the vent pipe system and the wetwell water 
pool for frequencies of up to 100 hz. 


3512 Understanding poolswell in a Mark II type BWR. Ashley, 
G.K. II; Howard, N.M. (Bechtel Power Corp., San Francisco). pp 
561-575 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A one-dimensional model for poolswell in a Mark II type 
BWR is presented. Model predictions are compared with experimen- 
tal results of small-scale experiments sponsored by EPRI and full- 
scale experiments at Marviken. The model is used to assess the effect 
of various design parameters on the poolswell transient. 


3513 Forces on submerged structures in insteady flow. Moody, 
F.J. (General Electric Co., San Jose, CA). pp 576-593 of Thermal 
reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Forces on submerged structures in unsteady flows are formu- 
lated as two additive components. The first component is determined 
from the unsteady term in a fully potential flow, yielding an accel- 
eration force which requires classical hydrodynamic mass for its 
determination. The second component is expressed as ordinary drag 
with an unsteady drag coefficient, determined for cylinders, plates, 
and spheres from available oscillating flow data. The concept of an 
equivalent uniform flow for structures in distorted flow fields is 
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shown to be valid for examples involving a sphere near a point 
source and a cylinder near a line source parallel to its axis. 


3514 Small-scale modeling of hydrodynamic forces in pressure 
suppression systems: tests of the scaling laws. Anderson, W.G.; 
Huber, P.W.; Sonin, A.A. (Massachusetts Inst. of Tech., Cam- 
bridge). pp 594-613 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Scaling laws are outlined for the hydrodynamic loads in 
pressure-suppression containment systems during BWR LOCA’s. 
Results are presented from direct experimental tests of the scaling 
laws in laboratory models where system size and other parameters 
were varied. 


3515 Mixing of radiolytic hydrogen in a closed containment 
compartment following a LOCA. Willcutt, G.J.E. Jr.; Gido, R.G. 
(Los Alamos Scientific Lab., NM). pp 614-628 of Thermal reactor 
safety. Vol. III]. La Grange Park, IL; American Nuclear Society 
(1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The objective of this work was to calculate hydrogen concen- 
tration variations with position and time in a closed containment 
compartment. Effects of molecular diffusion, possible bubble forma- 
tion and motion, and natural convection flows were determined for a 
range of conditions. 


3516 RALOC: a new model for calculation of local hydrogen 
concentrations in subdivided containments under LOCA, aspects. 
Jahn, H.L. (Gesellschaft fuer Reaktorsicherheit (GRS) mbH, Garch- 
ing, Ger.). pp 629-641 of Thermal reactor safety. Vol. III. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Hydrogen generation in PWR’s and BWR’s may endanger 
containment integrity under certain circumstances. Especially the 
hydrogen production and distribution after a LOCA is of great 
interest and, therefore, the subject of American and German safety 
investigations. German safety-guides stipulate an upper He limit of 
4% vol. not to be exceeded in any subcompartment within the first 
hundred days after LOCA. Hydrogen is produced by radiolysis of 
irradiated water and certain metal-water reactions. The natural 
distribution of generated hydrogen depends on the local process of 
production and the character of convection of the hydrogen-steam- 
air mixture. All these effects are investigated by the new multinode 
RALOC, which is presented in this paper for the first time. A short 
description of the model is given and some typical results are shown. 
Some new aspects of behaviour of hydrogen mixtures in subdivided 
containments are identified. The most remarkable results are dis- 
cussed in reference to their basic assumptions. Especially the buzld- 
ing and stability of atmospheric inversion layers within the contain- 
ment are discussed, as well as its effect on the distribution of 
hydrogen concentration in single subcompartments or certain re- 
gions of the containment. 


3517 LOCA experiments with a PWR multi-compartment model 
containment. Kanzieiter, T.F. (Battelle-Institut e.V., Frankfurt am 
Main). pp 642-664 of Thermal reactor safety. Vol. III. La Grange 
Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The containment of a nuclear power plant has to maintain its 
integrity in case of any credible accident in order to prevent the 
release of radioactive materials into the environment. One of the 
most important conditions to be considered in the safety design of a 
PWR containment is the rapid rise of internal pressure and tempera- 
ture during a loss-of-coolant accident (LOCA) initiated by complete 
rupture of a primary coolant pipe. For reasons of radiation protec- 
tion and missile shielding the interior of a PWR containment is 
subdivided by concrete partition walls into several compartments 
which ar interconnected by vent ducts. A LOCA is the result of a 
break in the primary system in one of these compartments. This leads 
to rapic pressurization in the first compartment and subsequently to 
an overflow of a water/steam/air mixture to the other compart- 
ments. This transient process of simulataneous pressure build-up and 
pressure levelling is very difficult to precalculate, so that rather 
sophisticated analytical model calculations are necessary to be able 
to design a multi-compartment containment. Integral LOCA experi- 
ments with a model containment intended to verify model calcula- 
tions are described. 


3518 Air bubble behavior and associated hydrodynamic forces 
during vent clearing in a BWR suppression pool, Dhir, V.K.; Chan, 
C.K.; Catton, I. (Univ. of California, Los Angeles). pp 665-682 of 
Thermal reactor safety. Vol. III. La Grange Park, IL; American 
Nuclear Society (1977). 
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From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Transient air injection experiments have been conducted in a 
plexiglass cylindrical chamber 45 cm in diameter and 120 cm in 
height. Single plexiglass vent tubes up to 46 mm inner diameter are 
held vertically in the middle of the chamber and the submergence 
depth of these vent tubes is varied by adjusting height of water 
column in the chamber. The test chamber is closed at the top and a 
quick acting solenoid valve connects the vent to an air reservoir 0.3 
m®* in volume. Histories of air flow rate in the tube, upstream 
pressure, forces across the diameter of the bottom plate, and pressur- 
ization of the free space above the pool are obtained as a function of 
time. High speed movie technique is used to obtain movement of the 
air-water interface during vent clearing as well as the bubble growth 
pattern and pool free surface response after vent clearing. The 
dimensionless vent clearing times and forces at the bottom are 
correlated with Froude number and Euler number. 


3519 1/5-scale experiment of a Mark I boiling-water reactor 
pressure-suppression system under hypothetical LOCA conditions. 
Pitts, J.LH.; McCauley, E.W. (Univ. of California, Livermore). 
683-706 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Experimental results show the sensitivity of hydrodynamical- 
ly generated vertical loads to changes in the drywell pressurization 
rate, downcomer submergence, and vent-line loss coefficient. Insig- 
nificant effects on peak vertical loads were observed when the vent- 
line loss coefficient was varied. Peak vertical loads can be reduced 
by adding initial drywell overpressure so that the downcomers are 
partly cleared of water. Spatial variation of pressure at about the 
time of vent clearing is seen in comparisons of data from locations 
along the axis of the toroidal wetwell. 


3520 Prediction of entrainment in containment subcompartment 
air-water flows. Savery, C.W.; Chandra, V.; DeLoenen, R.J. (Drexel 
Univ., Philadelphia). pp 708-718 of Thermal reactor safety. Vol. III. 
La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

A bench experiment provided entrainment histories of water- 
air mixtures flowing through a test section with variables: outlet 
orifice size and shape and air and water flow rates. The data are well 
correlated as a function of test section liquid volume fraction and 
superficial air mass flux. Alternatively predictions with a physical 
model of the entrainment process show good agreement with the 
measured entrainment rates. 


3521 Containment ice-condenser analysis using the COMPARE 
code. Gido, R.G. (Los Alamos Scientific Lab., NM); Gilbert, J.S.; 
Jensen, W.L. pp 719-732 of Thermal reactor safety. Vol. III. La 
Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Modifications to the COMPARE code, which calculates a 
transient subcompartment pressure response, are described for an 
ice-condenser nuclear power plant. Results are compared with 
RELAP4/MODS and with test data. Parameter variations studied 
include heat transfer coefficient, entrainment factor and initial ice- 
compartment temperature. 


3522 Containment code developmental verification at INEL. 
Mings, W.J.; Mills, J.I. (EG and G, Inc., Idaho Falls, ID). pp 733- 
747 of Thermal reactor safety. Vol. III. La Grange Park, IL; 
American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

Significant accomplishments have been made at the Idaho 
National Engineering Laboratory (INEL) in recent years in the 
development of digital computer codes which predict the response 
of nuclear reactor containment systems to postulated reactor acci- 
dents. Many containment designs have been based primarily on 
results of analytical model calculations made with these or related 
codes. One current area of increased interest to INEL code develop- 
ment personnel is the verification of computational models through 
comparison of code calculations with experimental results. This 
interest has developed in large measure due to the establishment of 
world wide experimental research programs generating experimental 
data through containment response experiments. Verification, as 
applied to containment code development is the process of compar- 
ing results of code calculations with experimental results to assure 
that code generated predictions are sufficiently accurate to be used 
for reactor containment safety evaluations. As such, the develop- 
ment verification effort depends heavily upon the availability of 
accurate experimental data. This presentation describes a current 
effort by INEL code development personnel to assemble, evaluate 
and catalogue experimental data for verification use. An account is 
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presented of the use of available INEL containment codes in support 
of this effort. A brief description is included of the experimental 
programs and of the analytical codes used. Although the codes were 
used to orm analyses for which they were not precisely de- 
signed, the results demonstrate code flexibility concomitant with 
facilitating data evaluation. This task enabled model development 
personnel to acquire increased familiarity with experimen ro- 
grams and with operational codes in preparation for future verifica- 
tion support of advanced containment code development. 


3523 Nonstationary pressure build up in full-pressure contain- 
ments after a loss-of-coolant accident. Mansfeld, G. (Gesellschaft fuer 
Reaktorsicherheit (GRS) mbH, oe Ger.). pp 748-765 of Ther- 
mal reactor safety. Vol. III. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The time histories of pressure, temperature and pressure 
difference during the pressure build up phase of a loss-of-coolant 
accident (LOCA) in the primary system in full-pressure contain- 
ments of water cooled woh power reactors are treated. These are 
important for the design of such containments. The experiments 
within the German research program RS 50 “Druckverteilung im 
Containment” offered, for the first time, the opportunity to observe 
experimentally fluid-dynamic processes in a multiple divided full- 
pressure containment, and to test at the same time, computer codes 
which serve to describe the physical processes during the LOCA. 
The oun of the results calculated by the computer codes 
ZOCO VI and DDIFF with the experimental results showed appar- 
ent deviations by special arrangements of the compartments and the 
vent flow paths of a model containment for the calculation of time 
dependent pressure-, temperature- and pressure difference-histories. 
The deviations lead to the development of the analytical model and 
computer code COFLOW. This new model was primarily designed 
to deal with the fluid-dynamic processes in the beginning phase of 
the blowdown as maximal pressure differences appear. Furthermore, 
it can be used to determine the maximum containment pressure, as 
well as for long term calculations. The analytical model and comput- 
er code COFLOW shows a better correlation between theory and 
experiment than previous codes. 


3524 Passive containment system in earthquake motion. 


high 
Kleimola, F.W.; Falls, O.B. Jr. pp 766-780 of Thermal reactor safety. 


Vol. III. La Grange Park, IL; American Nuclear Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

High earthquake motion necessitates major design modifica- 
tions in the complex of plant structures, systems and components in a 
nuclear power plant. Distinctive features imposed by seismic catego- 
ry, safety class and quality classification requirements for the high 
seismic ground acceleration loadings significantly reflect in plant 
costs. The design features in the Passive Containment System (PCS) 
responding to high earthquake ground motion are described. 


3525 Development of event and event combinations for the 
floating nuclear plant design and the plant-site interface. Walker, D.H. 
(Offshore Power Systems, Jacksonville, FL). pp 258-270 of Thermal 
reactor safety. Vol. I. La Grange Park, IL; American Nuclear 
Society (1977). 

From Thermal reactor safety meeting; Sun Valley, ID, USA 
(31 Jul 1977). 

The approach, rationale, criteria, and methods employed in 
establishing the event and event combinations employed in FNP 
—, and in plant-site interface parameter specification are de- 
scribed. 


3526 Defects in emergency core cooling system. Ebisawa, T.; 
Koide, H. (Kyoto Univ., Kumatori, Osaka (Japan). Research Reac- 
tor Inst.). pp 39-109 of Genshiryoku hatsuden ni okeru anzenjo no 
shomondai, dai 1 bunsatsu. Osaka, Japan; Genshiryoku Joho Senta 
(1976). (In Japanese) 

About 60 pressurized water reactors are operated in the 
world, and this type is the most widely utilized. The outline of the 
PWR type power generation reactor system is explained. The 
danger of nuclear reactors is characterized by the enormous radioac- 
tive substances contained within them and the decay heat remaining 
after the stop of reactors. The break of primary pressure boundary 
may cause loss of coolant accident. The failure of main feed water 
system and eventual core melting are discussed. The ECCS for 
preventing the overheat of core and the reactor containment vessel 
spray system for preventing the internal pressure rise are installed as 
the safety facilities to LOCA. As the result of the semiscale blow- 
down experiment by NRTS, the defects in ECCS were found, and 
after the extensive researches and public hearings, the final guidance 
on ECCS was published by US AEC, and became effective on 
February 4, 1974. The problem of ECCS in Japan followed the 
totally same pattern as that in USA though the time was somewhat 
delayed and the scale was very small. The problems in the analysis 
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of LOCA are pointed out on the basis of the data used for the safety 
deliberation of Ikata Nuclear Power Station. The analysis of the 
reflooding of core after blowdown and steam binding are explained. 


3527 Accident evaluation at the time of reactor core melting. 
Ebisawa, T.; Seo, T. (Kyoto Univ., Kumatori, Osaka (Japan). Re- 
search Reactor Inst.). pp 111-131 of Genshiryoku hatsuden ni okeru 
anzenjo no shomondai, dai 1 bunsatsu. Osaka, Japan; Genshiryoku 
Joho Senta (1976). (In Japanese) 

The possibility of reactor core melting and its effects have 
been investigated by US AEC, and the reports WASH-740 and 
WASH-1400 or RSS have been published. The process of reactor 
core melting the release rate of radioactivity due to the leak from 
gaps, at the time of meliing, and due to the oxidation of fuel, and its 
environmental effect, especially the radioactive concentration on the 
earth surface, the radioactive irradiation to human bodies that in- 
cludes external exposure due to radioactive clouds and deposits on 
earth, surface and internal exposure due to inhalation, the relation of 
distance to the fatal dose, and the effect to cancer and goiter are 
explained generally. The Appendix IV of the RSS (Reactor Safety 
Study) is outlined, in which the nuclear power generating plant is 
assumed such that the electric capacity is 1000 MWe, the full power 
operation is continued during 550 days, and the number of kinds of 
nuclides is 54. The criticism and the revision are explained. This 
evaluation was applied to the Ikata nuclear power generating plant 
in Shikoku, where the PWR-2 type accident was assumed with no 
evacuation of the people in the neighborhood and no outer shielding 
for human body at that time. The exposure dose, the radioactive 
concentration on earth surface, the accumulated exposure dose for 
human body relative to the distance from the plant, the falling 
velocity of radioactive cloud and wind velocity, etc. especially 
around the Ikata plant are illustrated in this paper. 


3528 Reactor accidents and safety evaluation. Fujimoto, Y. 
(Waseda Univ., Tokyo (Japan). Science and Engineering Research 
Lab.). pp 197-256 of Genshiryoku hatsuden ni okeru anzenjo no 
shomondai, dai 2 bunsatsu. Osaka, Japan; Genshiryoku Joho Senta 
(1976). (In Japanese) 

Concerning the subject matter, two aspects are treated. First, 
as the problems in the accident analysis in present safety examina- 
tion, nuclear power ——— in Japan, hazard evaluation, contain- 
ment vessels, hypothetical accidents, indemnification, catastorphe, 
ECCS, etc. are described. Second, as the probability of reactor 
accidents, are described reactor safety study, earthquake effect in 
safety evaluation, erroneous evaluation on the tube rupture of steam- 
generators, Browns Ferry fire, etc. 


3529 Anxiety on soundness of fuel. Tsuchida, T. (Kyoto Univ. 
(Japan). Faculty of Engineering). pp 169-196 of Genshiryoku hatsu- 
den ni okeru anzenjo no shomondai, dai 2 bunsatsu. Osaka, Japan; 
Genshiryoku Joho Senta (1976). (In Japanese) 

Fuel cladding tubes are subjected to high density radiation, 
external pressure of coolant and chemical corrosion, and as nuclear 
reactors become large size, the severity is amplified. The bending of 
fuel rods, the radioactivity leak from cladding tubes, and the collapse 
of fuel rods have occurred, and the confidence of the experts on fuel 
problems seems to be shaken. Fuel rods are not yet technologically 
complete to overcome the above mentioned severity. The fuel 
assemblies for PWRs and the construction are explained, and the 
cases of fuel rod failures are described. The soundness of fuel means 
that fission products are kept so that they do not leak into primary 
coolant, and for the prevention of fuel cladding failures, the limiting 
of power output and the limiting of heat flux are important. More- 
over, cladding tubes must be self-reliant under all operational condi- 
tions of pressure and temperature. The behavior of fuel pellets is 
related to these matters, and especially the compacting due to baking 
and the cracking and crumbling are important. The behavior of fuel 
assemblies at the time of loss of coolant accident with the normal 
operation of emergency core cooling system is examined. The em- 
brittlement of Zircaloy due to zirconium-steam reaction is not taken 
in consideration in safety evaluation at present. The basis of the 
safety of reactors is merely desk expectation. The present state of 
unreasonably pursuing large size, high power output, high burn-up 
reactors leaving many unsolved problems is very dangerous. 


ACCIDENT LIABILITY 


3530 Compensation for nuclear damage in the OECD member 
countries, Nucil. Law Bull.; No. 20, 50-77(Dec 1977). (In English and 
French). 

The study aims to describe briefly the main features of the 
system for compensation of nuclear damage in OECD Member 
Countries, emphasising the practical arrangements for compensating 
such damage, with illustrations drawn from various national legal 
provisions applicable to such cases. The study indicates and com- 
pares legislative provisions which are specifically nuclear, without 
going into the substantive and procedural rules of the general law, 
reference to which frequently occurs in enactments relating to 
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nuclear third party liability. The references to national nuclear 
legislation illustrate the manner in which effect has been given to 
international Conventions. 


3531 Assicurazione e responsabilita - Esercizio di attivita peri- 
colose rischi nucieari - Inquinamento. 11 Novembre 1976. (Proceedings 
- Insurance and third party liability; performance of dangerous activi- 
ties - Nuclear risk and contamination. 11 November 1976). Milan, 
Italy; Dott A. Giuffre (1977). 416p. 

The ‘Centro Italiano Ricerche and Studi Assicurativi’ 
(CIRSA) has published the proceeding of a round table it organised 
in 1976 on insurance for nuclear risks. The topics discussed covered 
the relevant national legislation, in particular, regarding liability and 
compensation for nuclear damage, the financial security required, 
the insurance system. The papers and ensuing discussions are repro- 
duced in full, and the Appendix contains for consultation, all the 
texts of the laws in this field. 


3532 Nuclear liability insurance incidents: abstracts. Farming- 
ton, CT; Nuclear Energy Liability-Property Insurance Association 
(Oct 1976). 15p. 

A complete listing is presented of all incident reports received 
by the nuclear insurance pools since their inception in 1957. The 
pools require notification of incidents involving radiation release and 
exposure even if a claim is unlikely to result. All liability claims are 
included on this list. 


ENERGY STORAGE 


REFER ALSO TO CITATION(S) 3664, 4828 


3533 Spool motors-compact storage of a stretched elastic 
medium. Dewdney, A.K. (Univ of West Ont, London). Mech. Mach. 
Theory; 13: No. 2, 245-250(1978). 

A class of mechanical energy storage devices called Spool 
Motors, is described and analyzed. Such motors consist of two 
parallel spools linked by a gears or a belt. An elastic medium, wound 
spirally on one spool, is taken up by the second spool and, due either 
to size differential or gear differential, becomes stretched in the 
process. The energy put into the motors in thus winding the elastic 
medium onto the second spool is available when the process is 
reversed. Since the medium is wound and since stress, rather than 
strain, is used to store energy, such motors can be much shorter than 
linear devices like helical springs and lighter than coil spring motors. 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 3547 


3534 (ANL/EES-TM—3) Preliminary evaluation of a new IC 
expander/compressor engine for use in compressed air energy storage 
plants. Final report, FY 1977. Kartsounes, G.T. (Argonne National 
Lab., IL (USA)). Oct 1977. Contract W-31-109-ENG-38. 36p. Dep. 
NTIS, PC A03/MF AOl1. 

A preliminary evaluation of a new reciprocating engine for 
CAES power plants is presented. One possible engine configuration 
is a reversible expander/compressor engine. Power generation re- 
sults from engine operation as an internal combustion expander, 
while compression is accomplished using the same engine operating 
as a reciprocating compressor. Another engine configuration is a 
hybrid engine which uses an internal combustion reciprocating 
engine as a high-pressure expander and a gas turbine as a low- 
pressure expander. Compression is accomplished using either sepa- 
rate turbocompressors or operating the high-pressure expander as a 
reversible reciprocating compressor in series with a low-pressure 
turbocompressor. The engine lends itself to modular construction 
and it can be constructed by modifying an available high-production 
diesel engine, thus taking advantage of reduced costs from mass 
produced engines and components. The disadvantages of the engine 
are a slightly higher heat rate, which is due to higher (instantaneous) 
combustion temperatures, and the need for an engine development 
program. It is shown that the expected heat rate using the new 
engine is about 4800 Btu/kWh compared to 4100 to 4500 Btu/kWh 
using conventional turbines.The difference between these heat rates 
is rather insignificant compared to heat rates of 11,000 to 15,000 Btu/ 
kWh which are typical of gas turbine peaker units. The design and 
performance of the engine is similar to that of diesel engines and 
reciprocating compressors.The difference between these heat rates is 
rather insignificant compared to heat rates of 11,000 to 15,000 Btu/ 
kWh which are typical of gas turbine peaker units. The design and 
performance of the engine is similar to that of diesel engines and 
reciprocating compressors. 
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3535 (ANL/EES-TM—14) Study of selected turbomachinery 
components for compressed air energy storage systems. Final report. 
Davison, W.R.; Lessard, R.D. (United Technologies Research 
Center, East Hartford, CT (USA)). Nov 1977. Contract W-31-109- 
ENG-38. 89p. Dep. NTIS, PC A05/MF AO1. 

An analytical study was performed to estimate the perform- 
ance, size, and selling prices of selected turbine and beg wool 
components associated with Compressed Air Energy Storage 
(CAES) systems. The characteristics of the low compressors, 
low turbines, and the advanced-technology expander turbines were 
identified through the use of sophisticated computer models. The 
characteristics for the booster compressor modules and for expander 
turbines are given. All results relating to estimates of performance 
levels and physical unit sizes are representative of state-of-the-art 
design which could be reduced to actual practice given a suitably 
defined commercialization program. The unit prices, expressed in 
mid-1977 dollar values, are those minimum levels believed necessary 
to cover all program costs and to produce a rate-of-return repre- 
sentative of those achieved by present participants in the production 
of industrial-type turbomachinery components. It is believed that 
both sets of selling price estimates are of sufficient reliability that 
they may be used for budgetary ra by organizations 
interested in investigating the feasibility of this electric power gener- 
ating method. However, these price estimates do not constitute an 
offer of the vendors who assisted in this program to supply turboma- 
chinery components to meet the design and performance levels 
studied. 


3536 New method of construction for air-storage power stations. 
Hartmann, O. (Motor-Columbus Ingenieurunternehmung A.G., 
Baden (Switzerland)). Elektrizitaetswirtschaft; 77: No. 8, 292-294(Apr 
1978). (In German). 

The basic principle of the air-storage power station and in 
particular the types of air-storage construction is described. A new 
possibility, constant-pressure storage with pumped water, seal is 
discussed. 


3537 Gas turbines reliable in operation, and at economic cost, in 
air-storage power stations for meeting peak loads. Gasparovic, N.; 
Schubert, B. (Technische Univ. Berlin (Germany, F-.R.)). 
Elektrizitaetswirtschaft; 77: No. 7, 222-228(Mar 1978). (In German). 

The thermodynamics of the turbine component of air-storage 
power stations with reference to the specific energy and the specific 
heat consumption are discussed. Two turbines (high-pressure turbine 
are analyzed with low, and low-pressure turbine with high inlet 
temperature of the fluid) which have recently appeared suitable for 
such power stations are comsidered. The effects of variable maxi- 
mum pressures, maximum temperatures, as well as different pressure 
conditions in the low-pressure turbine. Further, the possibility of 
extending the turbine component with a compressor is discussed. 


3538 Energy from the depth. The first air storage gas turbine 
power plant of the world absolved its first operation hours. Energie; 30: 
No. 2, 37-40(Feb 1978). (In German). 

In Huntorf near Bremen the first air storage - gas turbine 
power plant of the world is run on a trial basis. Initial start-up 
difficulties, technical changes which became neccesary, state of 
power output, design data and economic aspects of this peak-load 
power plant prototype with a capacity of 290 MW are reported. 


3539 Storage of electrical energy using supercritical liquid air. 
Smith, E.M. (Univ of Newcastle upon Tyne, Engl). Proc. Inst. Mech. 
Eng. (London); 191: No. 27, 1-10(1977). 

An energy storage plant of 20 MW nominal capacity with 
pure air exhaust and a recovery ratio in a range up to 72% is 
described. The principal component requiring development is the 
regenerator. Tentative cost estimates indicate where the plant may 
fit in the spectrum of possible storage schemes. 23 refs. 


3540 (R—76-952161-5(Vol.2)(App.)) Preliminary feasibility 
evaluation of compressed air storage power systems. Volume II. Ap- 
pendixes. Giramonti, A.J. (United Technologies Research Center, 
East Hartford, CT (USA)). Dec 1976. 224p. Dep. NTIS, PC A10/ 
MF AOl. 

Interest in storing compressed air underground for peak 
power generation has developed at the national level in several 
countries. Storage is possible in aquifers, old mines, new caverns 
excavated out of rock, and the solution cavities of salt domes. One 
plant using such a cavity is under construction in West Germany. 
This study is on a regional level and covers the northeast corridor of 
the United States. Only hard rock formations are considered. Seven 
main types are potentially favorable—granite, gabbro, gneiss, anorth- 
osite, massive schist, diorite, and amphibolite. About 50 named 
formations composed of these materials occur down to at least the 
proposed cavern depth of about one-half of a mile. Many are found 
west of a line drawn from Washington through Baltimore, Philadel- 
phia, Trenton, and Newark to New York. Others are in southern 
New England. Their general distribution is shown on a series of 
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sketch maps. Rock mechanics, engineering and siting, and geology 
and geophysics are considered. 


PUMPED HYDRO 


REFER ALSO TO CITATION(S) 2843 


FLYWHEELS 


3541 (ORNL/TM—S5804) Frequency analysis of a os 
flywheel. Fanning, D.N. (Oak Ridge National Lab., TN Boge he 
oy Contract W-7405-ENG-26. Sip. Dep. NTIS, PC A04/M 
AOl. 

The calculation of natural frequencies of a thick-rim flywheel 
is presented using two analysis methods: the finite-element method 
and the transfer matrix method. A listing of the computer program 
developed using the transfer matrix method is included. The results 
of the finite-element analyses indicate that the computer programs 
NONSAP and ADINA are incapable of determining out-of-plane 
natural frequencies of the flywheel. The results of the analysis using 
the transfer matrix method are satisfactory for out-of-plane as well as 
in-plane frequencies. 


(SAND—78-0944) Vacuum technology requirements for 
flywheel energy storage. Woods, R.O. (Sandia Labs., Albuquerque, 
NM (USA)). Aug 1978. Contract EY-76-C-04-0789. 19p. Dep. NTIS, 
PC A02/MF AOl. 

Although it has long been recognized that a low-pressure 
environment will be necessary for the operation of flywheel energy 
storage devices, no serious attention has yet been given to the 
parameters of the necessary vacuum system or to optimizing the 
hardware. The problem is outlined and some of the speculations 
upon its solution are recorded. If successful, this will serve as a 
starting point for the efforts of other vacuum technologists. 


THERMAL 


REFER ALSO TO CITATION(S) 2966, 2967, 2968, 2969, 2970, 
2971, 2972, 2973, 2974, 2975, 2976, 2977, 2978, 2979, 2988 


3543 (CONF-770955—, pp 184-185) Thermal storage for high- 
way vehicle propulsion. Chilenskas, A.A. (Argonne National Lab., 
IL). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The objective of the thermal energy storage for highway 
vehicle —— activity is to develop effective thermal energy 
storage for mating with a heat engine to provide a vehicle propul- 
sion system. Applications for off-highway vehicle and special pur- 
pose power systems will be when they are identified. 
Technologies include sensible and latent heat, and reversible chemi- 
cal reaction at temperatures in the order of 500 ito 750 C. Prior 
experimental work points to sensible and latent heat concepts as 
most applicable. The project status and background information are 
presented. 


3544 (CONF-770955—, pp 186-189) Applications of thermal 
energy storage to process heat storage and recovery in the paper and 
pulp industry. Engle, W.W. (Boeing Engineering and Construction, 
Seattle). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The objectives of the study are to: (1) identify and quantify 
the fossil fuel consumption in the paper pulp industry that could be 
impacted by application of TES to hog fuel boiler load leveling; (2) 
conceptualize the most promising TES device and system applica- 
tion alternative for the selected industrial site (The selected industrial 
site is the Weyerhaeuser paper and pulp mill in Longview, Washing- 
ton. Feedwater heating and steam generating application alternatives 
will be considered. Sensible heat and phase change TES device 
technology will be assessed); (3) assess the impact (energy resource, 
environmental, and other) of TES on the paper and pulp industry; 
and (4) assess the actions required to assure commercialization. The 
project status, description, and background information are given. 


3545 (CONF-770955—, pp 190-197) Development of a phase 
change thermal energy storage unit utilizing modified anhydrous 
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sodium hydroxide. Cohen, B.M. (Comstock and Wescott, Inc., Cam- 
bridge, MA). 1977. 

From ERDA-information exchange meeting for thermal 
energy eo program; Gatlinburg, TN, USA (29 Sep 1977). 

n Proceedings of the second annual thermal energy storage 

Pm... information exchange meeting. 

The goal of this project is to develop a preliminary design of 
a phase change regenerative thermal energy storage (TES) unit for 
an intermittent heat source power generation system. The unit will 
utilize for its storage medium a modified form of anhydrous caustic 
soda known as Thermkeep which undergoes a fusion phase change 
in the range 516 to 584°K. The tasks to be performed under this 
contract will lead to the preliminary design of a TES unit for the 
Sandia Laboratories Energy Test Facility (STETF) in Albuquerque, 
New Mexico. The project status and description, background infor- 
mation, purpose, and experimental results are given. 


3546 (CONF-770955—, pp 198-200) Conceptual design of ther- 
mal energy storage systems for near-term electric utility applications. 
Hall, E.W. (General Electric Co., Schenectady, NY). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are to determine the most attractive near- 
term thermal energy storage systems by analysis and conceptual 
design, and recommend development and demonstration programs 
that will lead to early commercialization in new plants. Storage 
systems that are near-term will more quickly improve the utilities’ 
capability to generate peaking and intermediate power at lower costs 
and save scarce fuels. The project is expected to start in Oct. 1977. 
The purpose, background information, and project description are 
given. 


— (CONF-770955—, pp 201-207) Thermal energy storage 

g Prestressed Cast Iron Vessels (PCIV). Gilli, P.V.; Beckmann, 
Gt (Graz Univ. of Tech.). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The aim of the investigation was to assess the feasibility and 
economics of the Prestressed Cast Iron Vessel (PCIV)--developed as 
a nuclear reactor pressure vessel--for thermal energy storage and 
high-pressure air storage applications in nuclear, solar, and coal-fired 
thermal power plants. Since no code applicable to the PCIV exists as 
yet, the design philosophy and the design base had to be established 
first. Design principles and design details were to be worked out and 
reference vessel to be developed, designed and stress-analyzed. Con- 
sequences of using a PCIV instead of the well-known welded steel 
vessel regarding unit size, flow schemes for application as peak-load 
or stand-by plant, steam conditions, and modes of operation were to 
be investigated. A parametric study was to establish specific cost of 
PCIV TES and its dependence on flow sheet, pressure, superheat 
temperature, and size. The general objective of the project was to 
clarify the possible role of the new PCIV technology for energy 
storage in thermal power stations from the technical, operational, 
and economic viewpoints. The project was completed in June 1977. 
A final report, COO-2886-2, has been submitted and is due to be 
published in the autumn of 1977. The purpose, background informa- 
tion, project description, and some experimental results are given. 


3548 (CONF-770955—, pp 208-212) Thermal energy storage 
heat exchanger. Ferrara, A. (Grumman Aerospace Corp., Bethpage, 
NY). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

n Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goal was to perform an analytical study to 
determine the technical and economic feasibility of using salts and 
salt eutectics for latent heat thermal energy storage to provide 
peaking capability in conventional (coal and nuclear) electric utility 
plants. The project is complete and the ten month study is summa- 
rized. 


3549 (CONF-770955—, pp 221-224) Thermal energy storage in 
solids. Turner, R.H. (Jet Propulsion Lab., Pasadena, CA). 1977. 
From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 
n Proceedings of the second annual thermal energy storage 
chatmecterd information exchange meeting. 

The project goal is to study the feasibility of using hollow 
steel ingots stacked together to form a thermal storage unit. The 
system offers direct contact between the pressurized working fluid 
(steam) in a power cycle and the storage medium. No external 
containment is necessary and heat exchangers are eliminated. An 
alternate storage technique is to pour an inexpensive solid around a 
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matrix of closely packed pipes, which pipes can contain pressurized 
water or steam. Problems and feasibility of both approaches are 
being assessed, and the technical and economic performance of the 
TSUs when integrated with a baseload power plant will be estimat- 
ed. The project status, experimental results and future plans are 
discussed. 


3550 (CONF-770955—, pp 225) Applications of thermal energy 
storage in the cement industry. Jaeger, F.A. (Martin Marietta Corp., 
Denver). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals include a definition of the energy consump- 
tion by process, sources of waste heat, the amount, quality and 
potential for recovery of that heat and the in-process uses of stored 
thermal energy. Various energy storage systems and applications 
will be compared. The most promising of these will be selected for 
further technical and economic analyses. As a result of these analy- 
ses, a technology validation program and program plan for commer- 
cialization of the selected concepts will be developed. The contract 
was signed in September 1977. Work has just started on the defini- 
tion of energy consumption, sources of waste heat and potential uses 
of the waste heat. 


3551 (CONF-770955—, pp 226-232) Energy storage boiler 

tank. Chubb, T.A. (Naval Research Lab., Washington, DC). 1977. 
From ERDA-information exchange meeting for thermal 

energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals include studies and small-scale experiments 
leading toward the construction of a 2-MWHr thermal storage 
system utilizing the latent heat of fusion of a eutectic made up of 
naturally occurring salts. Commercially prepared salts have been 
melted by means of condensing terphenyl vapor. The heat transfer 
fluid composition is being optimized for cost and heat transfer 
properties. General specifications are being written for procurement 
of material and hardware to build the 2 MWHr system scheduled to 
operate in October of 1978. 


3552 (CONF-770955—, pp 233-237) Investigation of metal flu- 
oride thermal energy storage materials, Eichelberger, J.L. (Pennwalt 
Corp., King of Prussia, PA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals include: (1) assembly and evaluation of the 
thermophysical and kinetic properties of metal fluorides for thermal 
storage applications; (2) determination of the potential future avail- 
ability of metal fluorides if large quantities are required for thermal 
storage; and (3) estimation of the potential future costs of metal 
fluorides if they were manufactured on a large scale. The project has 
been completed. 


3553 (CONF-770955—, pp 238-242) Applications of thermal 
energy storage to process heat and waste heat recovery in the iron and 
steel industry. Katter, L.B. (Rocket Research Co., Redmond, WA). 
1977. 


From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goal is to identify applications for existing ther- 
mal energy storage technology in the iron and steel industry, and to 
assess the economic benefits which could be derived therefrom. 
Several energy streams have been identified at the industrial 
partner's site which would be technically suitable to charge a 
thermal storage system. In all cases, the temperature is high enough 
so that solid phase storage materials are indicated, although the 
optimum choice of which solid medium is not yet clear. Slag, mill 
scale, and scrap iron are candidate materials, in ascending order by 
cost. Final choice of storage material will be based upon detailed 
results from computer modeling. A survey of major steel manufac- 
turing plants is underway by both letter and telephone. Some reti- 
cence to respond to the survey has been found. 


3554 (CONF-770955—, pp 243-246) Alloy thermal storage 
media. Birchenall, C.E.; Riechman, A.F.; Harrison, A.J. (Univ. of 
Delaware, Newark). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals include a survey properties of fusible alloys 
for use as thermal energy storage media above 200°C and to measure 
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heat of transformation, specific heat and volume change on transfor- 
mation of selected binary alloys. 


3555 (CONF-770955—, pp 259-265) Rock bed heat accumula- 
tors. Riaz, M. (Univ. of Minnesota, Minneapolis). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are: (1) to investigate the technical and 
economic feasibility of storing large amounts of thermal energy (in 
the tens of MWt range) at high temperature (up to 500°C) over 
extended periods of time (up to 6 months) using native earth or rock 
materials; (2) to conduct studies to establish the performance charac- 
teristics of large rock bed heat accumulators (RBHA) at various 
power and temperature levels compatible with thermal conversion 
systems; and (3) to assess the materials and environmental problems 
associated with the operation of such large heat accumulators. The 
results of the study indicate that rock bed heat accumulators for 
seasonal storage are both technically and economically feasible, and 
hence could be exploited in various applications in which storage 
plays an essential role such as solar power and total energy systems, 
district and cogeneration heating systems. The economic advantage 
of RBHA stems from the low cost inherent in the preparation of on- 
site native materials using a variety of construction techniques that 
can be adapted to local geological conditions and siting constraints 
with minimum environmental impact. The project is completed. 


3556 (CONF-770955—, pp 275-288) Thermochemical energy 
storage and transport program overview. Mar, R.W. (Sandia Labs., 
Livermore, CA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The Thermochemical Energy Storage and Transport (TEST) 
Program will include research and development of reversible ther- 
mochemical reaction technologies as they apply to the storage and 
movement of thermal energy. The program considers all classes of 
reactions, with the exception of hydrogen generating and photoche- 
mical reactions. All potentially viable applications for energy storage 
and transport will be considered. The basic objective of the TEST 
Program is to develop the technologies required to commericalize 
energy storage and transport systems at the earliest possible date. 
These technologies will be advanced and developed by the develop- 
ment of specific concepts or systems. 


3557 (CONF-770955—) Proceedings of the second annual ther- 
mal energy storage contractors’ information exchange meeting. Hoff- 
man, H.W.; Fraley, S.K.; Kedl, R.J. (comps.). (Oak Ridge National 
Lab., TN (USA)). 1977. Contract W-7405-ENG-26. 403p. Dep. 
NTIS, PC A18/MF AOl. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

A separate abstract was prepared for each of the papers 
presented at the conference. (TFD) 


3558 (CONF-770955—, pp 3-9) Low-temperature thermal 
energy storage program. Hoffman, H.W. 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The Low-Temperature Thermal Energy Storage Program 
(LTTES) at the Oak Ridge National Laboratory (ORNL) is one of 
three elements in the national TES technology development effort. 
LTTES is addressed to advancing the application of such alternative 
energy sources as solar, waste heat, and off-peak electricity in the 
residential, commercial, industrial, and agricultural use sectors 
through sensible and/or latent heat storage at temperatures generally 
below 250°C. LTTES finds its principal application in building 
heating and cooling, hot water supply, and such industrial/agricul- 
tural processes as drying. ORNL has responsibility (in consultation 
with and with the concurrence of ERDA-STOR) for planning the 
low-temperature storage effort, awarding contracts to implement 
this plan, maintaining technical and fiscal control of subcontracts, 
appropriately disseminating the results obtained, and assisting in the 
transfer of developed technologies to demonstration and eventual 
commercialization. While the bulk of the program is being carried 
out through subcontracts with industry, universities, research insti- 
tutes, and other national laboratories, a small amount of supporting 
research has been reserved to ORNL. The program objectives and 
goals are described. 


3559 (CONF-770955—, pp 11-23) Commercial feasibility of 
a energy storage. Asbury, J.G. (Argonne National Lab., IL). 
1977. 
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From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The purpose of the project is to assess the commercial feasi- 
bility of thermal energy storage (TES) and TES-augmented devices 
for the heating and cooling of buildings. Major objectives of the 
project are to: determine the economic competitiveness of TES 
devices relative to other heating and cooling systems; estimate the 
market capture potential of TES devices and an estimation of the 
associated capital and energy savings; develop strategies for com- 
mercializing cost-effective TES systems; and make recommendations 
for TES technology RD and D. The objectives of the Commercial 
Feasibility of Thermal Energy Storage Project are to: identify cost- 
effective, near commercial thermal energy storage technologies and 
systems; specify cost/performance goals for advanced storage tech- 
nologies and systems; specify strategies for commercializing cost- 
effective storage techaslagias and recommend storage technology 
R and D. 


3560 (CONF-770955—, pp 24-27) Subsurface waste heat stor- 
age, experimental study. Warman, J.C.; Molz, F.J. (Auburn Univ., 
AL). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The idea of pumping a volume of heated water into an 
aquifer, storing it there for a period of time and then pumping it back 
out is called the Heat Storage Well Concept. The goals of the 
present project were to begin actual testing of this concept and to 
provide data for the calibration of mathematical models describing 
the transport of heat in groundwater. The purpose, background 
information, project description, and experimental results are dis- 
cussed. 


3561 (CONF-770955—, pp 28) Encapsulation of phase change 
materials in concrete masonry construction. Kukacka, L.E. (Brookha- 
ven National I ab., Upton, NY). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The encapsulation of phase change materials (PCM) in ma- 


sonry offers a method for producing a low-cost —- storage 
1 


system which can be manufactured with only small modifications to 
existing processes. If thermal storage is used in conjunction with 
other space conditioning system modifications which provide in- 
creased overall efficiency of heating and cooling devices, the use of 
improved thermal management practice, and the optimum use of 
national electric generating capacity, national savings that substan- 
tially exceed the Btu equivalent of millions of barrels of oil annually 
can be derived. The most efficient place to provide substantial 
thermal storage is in the structure and components which immediate- 
ly surround a building's occupants. The project was initiated in 
August 1977. To date concrete and concrete polymer specimens 
have been prepared in which a PCM (CaCiz . 6H2O) has been used 
as a partial replacement for stone aggregate. Experiments to deter- 
mine the maximum concentration of PCM that can be incorporated 
into the materials and to determine the optimum PCM concentration 
with respect to the properties of the composites and energy storage 
characteristics are commencing. 


3562 (CONF-770955—, pp 29-35) Immiscible fluid: heat of 

fusion heat storage system. Edie, D.D. (Clemson Univ., SC). 1977. 
From ERDA-information exchange meeting for thermal 

energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The primary goal is to evaluate the feasibility of direct 
contact heat transfer in phase change energy storage using aqueous 
salt systems. This concept promises to alleviate the heat transfer and 
phase segregation problems encountered in earlier heat of fusion 
energy storage systems, yielding a practical, compact energy storage 
unit. A secondary goal is improved knowledge and understanding of 
heat and mass transfer in direct contact heat transfer in aqueous 
crystallizing systems. The project status, backing information, proj- 
ect description, and experimental results are discussed. 


3563 (CONF-770955—, pp 36-42) Studies of a salt hydrate heat 
storage system. Hallett, J. (Desert Research Inst., Reno, NV). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are to develop a system for utilizing heat of 
fusion of salt hydrates for energy storage approximately 10° Btu in 
approximately 100 ft* space to give almost constant heat flux during 
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the crystallization cycle. The system concept to be developed in- 
volves a continuous crystallization process, whereby crystals are 
continuously generated in a supersaturated solution, grow and sedi- 
ment, giving an essentially unchanged heat transfer geometry during 
the crystallization cycle. Physical criteria for crystal growth and 
secondary crystal production are developed and applied to the 
design and operation of a pilot system capable of one and two 
component operation. Materials examined are NasSO, . 10H20O, 
CHsCCNa . 3H2O and Na2S20; . 5H20. The project status, purpose, 
background information, project description, and experimental re- 
sults are discussed. 


3564 (CONF-770955—, pp 44-67) Macro-encapsulation of heat 
storage phase-change materials. Lane, G.A. (Dow Chemical Co., 
Midland, MI). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The general objectives of the program are: (1) to assess the 
technical and economic feasibility of encapsulated phase change 
materials (PCM’s) for storing heat in residential solar energy sys- 
tems, and (2) to develop and evaluate such encapsulated phase 
change materials. The project involves three tasks: Task 1, materials 
selection, including a limited literature search, selection of candidate 
phase change materials, and selection and characterization of encap- 
sulating materials. Task 2, procurement of phase-change and encap- 
sulating materials, encapsulation studies, and testing of the encapsu- 
lated material. Task 3, preliminary design and economic evaluation 
of a residence-sized heat storage sub-system. 


3565 (CONF-770955—, pp 68-77) Thermal energy storage by 
means of heat of solution. Kauffman, K.; Kyllonen, D. (Franklin Inst. 
Research Labs., Philadelphia). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The Franklin Institute Research Laboratories (FIRL) have 
been investigating thermal energy storage (TES) by means of the 
latent heat of crystallization of solutes from saturated aqueous solu- 
tions. The methodology promises the advantages of smaller volume, 
and therefore lower tank costs than storage in water or other liquids. 
Smaller heat exchanger costs could be expected than are typical for 
phase change media encapsulated in plates or tubes. The work 
described emphasizes the development and performance of a proto- 
type thermal storage device. The object is a compact, low cost, and 
zero or low maintenance design for residential off-peak air condi- 
tioning. Topics discussed include selection of solution for TES 
applications, heat exchanger design, liquid/liquid heat exchanger/ 
storage device, and results of liquid/liquid storage device testing. 


3566 (CONF-770955—, pp 91-98) Thermal energy storage in 
underground aquifers. Tsang, C.F. (Univ. of California, Livermore). 
1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are: (1) to study and to understand the 
hydrodynamic, thermal and chemical behavior of an aquifer when 
used for hot or chilled water storage; (2) to estimate the efficiency of 
storage and retrieval; and (3) to suggest optimal arrangements for 
implementation. During the contract period, the goal is to calculate 
the efficiencies of both hot and cold water storage for a one-well 
system, and to study the hydrodynamic and thermal behavior of a 
two-well system used for hot water storage. The project status, 
project description, background information, and experimental re- 
sults are discussed. 


3567 (CONF-770955—, pp 110-115) Crystal structures of salt 
hydrates for thermal energy storage. Busing, W.R. 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are to determine the crystal structures of 
phase-change materials at the atomic level by neutron diffraction 
experiments. These studies yield the coordinates and thermal motion 
parameters of all atoms including hydrogen. This information will be 
used as a basis for the modeling of these materials in terms of atom- 
atom potential functions. Such models are needed for the eventual 
understanding of crystal surfaces and interfaces involved in nuclea- 
tion and growth. The structures of three salt hydrates have been 
precisely determined by single-crystal neutron diffraction experi- 
ments. The salts include NasSO, . H2O, Na2BsO; . 10H20, and 
Na2S20s3 . SH20. 
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3568 (CONF-770955—, pp 116-128) meee modeling of 
moving boundary problems. Solomon, A. 1977 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals are: (1) the development of a computer 
model of the moving boundary phase change mechanism in the 
context of a latent heat TES process; and (2) the derivation and 
analysis of methods for the analytical support of other aspects of the 
TES program. The aim of the mathematical modeling effort on the 
moving boundary problem is to provide qualitative information 
about the performance of the PCM and a computer simulation of 
system performance. Project description, background information 
and experimental results are given. 


3569 (CONF-770955—, pp 137-143) Prediction of the perform- 
ance of solid sensible heat thermal storage units. Schmidt, F.W. 
(Pennsylvania State Univ., University Park). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The computer programs have been developed and are cur- 
rently being documented to enable the program to be made available 
to interested parties. The optimization of a “single blow” flat slab 
storage unit has been completed. Experimental results have been 
obtained and are currently being analyzed. 


3570 (CONF-770955—, pp 144-146) Applications of thermal 
energy storage to process heat and waste heat recovery in the alumi- 
num industry. Katter, L.B. (Rocket Research Co., Redmond, WA). 
1977. 


From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project is currently in its first month. The team is 
composed of Rocket Research Company (contractor to ERDA), 
Intalco Aluminum Corporation (aluminum manufacturer), and Bon- 
neville Power Administration (energy supplier). A survey of waste 
heat streams at Intalco shows that the gases drawn from the alumi- 
num reduction cells represent an attractive energy source at approxi- 
mately 200°F and 4.6 x 10° Btu/hr. A ready use for this heat exists in 
the space heating requirements from the cities of Ferndale and 
Bellingham, 5 and 20 miles distant, respectively. Energy storage, in 
the form of hot water, will serve to allow greater use of the constant 
source by the variable demand. 


3571 (CONF-770955—, pp 147-151) Thermocrete and thermo- 
tile building components with isothermal heat storage. Chahroudi, D. 
(Suntek Research Associates, Corte Madera, CA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The primary goal of this project was to take Thermocrete 
from laboratory curiosity status to a material with predictable and 
reproducible behavior. Another goal was to determine approximate- 
ly what performance specifications represent realistic expectations 
for the material and a useful, marketable product. A measured heat 
of fusion was sought which represents close to theoretical values of 
100 percent pure materials. This heat of fusion was expected to 
remain essentially undiminished after 1000 freeze-thaw cycles. The 
thermal conductivity was expected to be high enough to permit easy 
access for storing and removing heat. The compressive strength was 
expected to be adequate for structural applications (1000 psi) in one 
case and adequate for easy handling and packaging in another case 
(300 psi). The sealant was expected to remain leak proof throughout 
the 1000 cycles. The matrix, sealant and PCM were expected to be 
compatible in that the matrix and sealant should not be chemically 
corroded by the PCM or physically damaged by the freeze-thaw 
cycles. The cost of materials was expected to be below five cents per 
pound. The fabrication methods should be capable of being scaled up 
to mass production. The project status, background information, and 
experimental results are given. 


3572 (CONF-770955—, pp 152-155) Storage of cold water in 
groundwater aquifers for cooling purposes: Phase I. Reddell, D.L. 
(Texas A and M Research Foundation, College Station). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

A field study and evaluation of a cold water storage system is 
proposed in the flood-plain alluvium aquifer along the Brazos River 
near Bryan-College Station, Texas. A cooling pond will be designed 
and constructed to chill water from 70 to less than 50°F. Two 
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production-injection wells of approximately 200 gpm capacity and 
60 feet deep will be drilled on the Plantation Farm owned by Texas 
A and M University. Water will be pumped from one of the wells, 
chilled in the cooling pond and injected back into the aquifer via the 
second well. During summer periods, the cold water will be pumped 
back to the surface, used for air conditioning, and the warmed water 
injected back into the first well. The resulting water movement and 
temperature profiles will be monitored using a system of observation 
wells. The results will be used to verify available numerical models, 
and evaluate the concept of storing cold water in groundwater 
aquifers. 


3573 (CONF-770955—, pp 156-160) Evaluation of heat recov- 
ery methods. Goldenberg, D. (TRW Energy System Planning Div., 
McLean, VA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The main purpose of this project is to develop cost/perform- 
ance relationships on commercially available gas-to-gas heat ex- 
changers and air cleaning devices used to recover low-temperature 
(less than 500°F) waste heat. Additionally, the purpose was to 
develop a methodology for evaluating the thermodynamic and eco- 
nomic feasibility of various systems to recover and store waste heat. 
Background information, project description, experimental results, 
and future activities are given. 


3574 (CONF-770955—, pp 161-166) Fossil energy home heating 
furnace efficiency improvement using thermal energy storage. 
Gorman, R. (TRW Energy System Planning Div., McLean, VA). 
1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The goal of this project is to develop a method of recovering 
waste heat and to use it efficiently through the mechanism of Low 
Temperature Thermal Energy Storage (LTTES). Project descrip- 
tion, background information, experimental results, and planned 
future activities are given. 


3575 (CONF-770955—, pp 167-169) Sodium sulfate dekahy- 
drate (Na2SO, . 10 H.O - Glauber’s salt) as a low to medium 
temperature phase change thermal storage material. Telkes, M.; 
Kando, P.F. (Univ. of Delaware, Newark). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The Na2SO, . 10 H2O based phase change storage material, 
including any additives, is described and characterized. The results 
of a successful 1000 cycle performance test are presented, along with 
test results of subsequent cycling experiments which corroborate the 
original conclusions. Preliminary results of large scale calorimetric 
experiments are presented. 


3576 (CONF-770955—, pp 170-171) Use of solid state phase 
transitions for thermal energy storage. Leffler, A. (Villanova Univ., 
PA). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The purpose of this project is to find new substances capable 
of undergoing solid state phase transitions for use in thermal energy 
storage. The project description, background information, experi- 
mental results, and planned future activities are given. 


3577 (CONF-770955—, pp 172-176) Applications of thermal 
energy storage to waste heat recovery in the food processing industry. 
Lundberg, W.L. (Westinghouse Electric Corp., Pittsburgh). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

Westinghouse Electric Corporation (Advanced Energy Sys- 
tems Division), in cooperation with H. J. Heinz Company (USA 
Division), has begun a project to identify practical waste heat 
recovery systems for application in the food processing industry. 
The systems will employ thermal energy storage and their purpose is 
to achieve more efficient fuel utilization when applied in that indus- 
try. The goals and status of the project are described as well as the 
results of a preliminary Westinghouse survey of waste heat recovery 
possibilities at the Heinz Pittsburgh factory. 
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3578 (CONF-770955—, pp 179-183) High temperature thermal 
energy storage pro ov . Masica, W.J. (Lewis Research 
Center, Cleveland, OH). 1977. 


From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The general obtective of the High Temperature Thermal 
Energy Storage Project is to develop the technology for cost and 
performance effective thermal energy storage systems for end-use 
application sectors. The technologies include all sensible and latent 
heat storage for temperatures above approximately 250°C. Technol- 
ogies for selected applications will be developed to the point of 
acceptance by commercial users or for demonstration by a DOE 
end-use Difivion. 


3579 (N—78-15434) A design handbook for phase change ther- 
mal control and energy storage devices. Humphries, W.R.; Griggs, 
E.I. (National Aeronautics and Space Administration, Huntsville, 
AL (USA). George C. Marshall Space Flight Center). Nov 1977. 
255p. (NASA-TP—1074; M—230). NTIS PC A1l2/MF AOl. 

Comprehensive survey is given of the thermal aspects of 
phase change material devices. Fundamental mechanisms of heat 
transfer within the phase change device are discussed. Performance 
in zero-g and one-g fields are examined as it relates to such a device. 
Computer models for phase change materials, with metal fillers, 
undergoing conductive and convective processes are detailed. Using 
these models, extensive parametric data are presented for a hypo- 
thetical configuration with a rectangular phase change housing, 
using straight fins as the filler, and paraffin as the phase change 
material. These data are generated over a range of realistic sizes, 
material properties, and thermal boundary conditions. A number of 
illustrative examples are given to demonstrate use of the parametric 
data. Also, a complete listing of phase change material property data 
are reproduced herein as an aid to the reader. 


3580 Eutectic binders for sodium sulfate in heat storage applica- 
tions. Verma, A.; Hu, Y.J. (Saskatchewan Power Corp., Regina). 
Can. J. Chem. Eng.; 56: No. 3, 396-398(Jun 1978). 

To make use of sodium sulfate in heat storage applications, it 
is necessary to have it in the form of high density blocks. This would 
maximize the thermal conductivity and minimize the volume re- 
quirements of the heat storage material. Earlier efforts were directed 
at obtaining these blocks by melting and chilling the salt in molds. 
These results, although successful, resulted in brittle blocks which 
were poor in thermal cycling. The present work is in continuation of 
the earlier work and deals with the use of eutectic binders to obtain 
heat storage blocks. 


3581 Thermal energy storage by means of reversible heat pump- 
ing. Cahn, R.P. (to Exxon Research and Engineering Co.). US 
Patent 4,089,744. 16 May 1978. Filed date 3 Nov 1976. 10p. 

A method is described for storing the offpeak electrical 
output of an electricity generating plant in the form of heat by using 
it to raise the temperature level of a quantity of stored heat retention 
material and recalling the stored heat during periods of peak power 
demand in the form of electrical power. During low power demand 
periods, hot water is drawn from a hot water storage means and 
cooled by flashing it at successively lower pressures. The cold 
condensate is sent to a cold water storage means while the various 
flash vapors are fed to appropriate stages of a steam compressor 
driven by excess power drawn from the electricity generating sta- 
tion. The steam which has been compressed by means of the excess 
electrical power is directed to heat exchanger means where it is used 
to heat a low vapor pressure (LVP) thermal energy retention 
material flowing from cold to hot storage means through the heat 
exchanger means. By the practice of this invention, heat is trans- 
ferred, by means of the steam compressor powered by excess electri- 
cal power, from hot water (approximately 210°F) to the LVP 
material raising its temperature from a cold storage temperature of 
about 190 to 300°F to a hot storage temperature of about 450 to 
600°F. The hot LVP material is stored at atmospheric pressure 
preferably under an inert gas atmosphere. During peak energy 
demand periods, the process is reversed and the hot LVP material is 
used to generate steam which runs a turbine thereby producing 
electrical power from a generator. 


CHEMICAL 
REFER ALSO TO CITATION(S) 3556 


3582 (CONF-770955—, pp 325-332) Thermochemical energy 

storage systems. Jaeger, F.A. (Martin Marietta Corp., Denver). 1977. 
From ERDA-information exchange meeting for thermal 

energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 


ERA VOL. 4, NO. 2 


In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The project goals include: (1) the demonstration of the techni- 
cal feasibility of using paired, ammoniated salts for energy storage 
systems; (2) obtaining kinetic and physical properties data on various 
ammoniated salts; (3) the demonstration of the reversibility and 
repeatability of the reactions over a number of cycles; (4) develop- 
ment of a computer simulation of an ammoniated salt reactor; and (5) 
comparison of the cost of an ammoniated salt storage system with 
more conventional systems in a power plant application. All effort 
on the contract has been completed. The final report is being 
reviewed. 


BATTERIES 
REFER ALSO TO CITATION(S) 3834 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 2947, 3880 


3583 (EPRI-EM—716) Development of lithium—metal sulfide 
batteries. Progress report No. 4, October 1, 1976—September 30, 
1977. Babbe, E.L.; Adler, E.; Hall, J.; Lai, S.; Lee, H.; McCoy, L.; 
McFarland, B.; Raleigh, D.; Sammells, A.; Saunders, R.C. (Atomics 
International Div., Canoga Park, CA (USA)). Jun 1978. Contract W- 
31-109-ENG-38. 183p. Dep. NTIS, PC A09/MF AO1. 

Work carried out at the Atomics International Division of 
Rockwell International for the development of high-temperature 
lithium—silicon iron sulfide batteries during the period of October 1, 
1976, to September 30, 1977, is described. The program consists of a 
number of tasks directed to specific aspects of battery development 
which are separately funded by Argonne National Laboratory, Elec- 
tric Power Research Institute (EPRI), and Rockwell International. 
Research efforts in this reporting period were directed to the devel- 
opment of lithium—silicon negative electrodes, FES positive elec- 
trodes, and ceramic separators stable in the cell environment. Com- 
pact cells up to one kWh were tested. Construction of a 2.5-kWh cell 
is nearly complete. An instrumented cell of 1 kWh capacity was 
operated in order to characterize thermally and aid in the design of 
large heat management systems. Improvement in cell performance is 
achieved with dimensionaly stable electrode structures and AIN 
powder separators. Energy densities up to 79 Wh/kg were achieved 
at the 10-hour rate. Conceptual designs of commercial electric utility 
battery storage systems and modules for the BEST facility were 
prepared. 58 figures, 34 tables. 


3584 (EPRI-EM—742) Interim cost estimates for advanced bat- 
tery systems. Interim report, January 1, 1977—December 31, 1977. 
George, J.H.B. (Little (Arthur D.), Inc., Cambridge, MA (USA)). 
Jul 1978. 30p. Dep. NTIS, PC A03/MF AOl1. 

The Standard Costing Methodology (SCM) developed in an 
earlier phase of this project is applied to cost data from EPRI's 
contractors for advanced battery development. Interim cost esti- 
mates are calculated for the sodium—sulfur, sodium—antimony tri- 
chloride, lithium—iron sulfide, and zinc—chlorine battery systems, 
and important elements of cost for individual battery systems are 
identified. All the calculated battery costs fall within a narrow range 
of approximately $34 to 40/kWh. However, the numerical signifi- 
cance of these estimates must not be overemphasized, because of the 
uncertainties in many of the assumptions used in their derivation. 
The usefulness of the cost estimates rests more in the attention that 
they focus on the major factors affecting the costs of the various 
advanced battery systems. 6 tables. 


3585 (HIT—725) Energy and environmental analysis of the 
lead—acid battery life cycle. Final report. Lee, C.; Mendis, M.; 
Sullivan, D. (Hittman Associates, Inc., Columbia, MD (USA)). Apr 
1978. Contract EC-77-C-01-5115. 141p. Dep. NTIS, PC A07/MF 
AOl. 


The lead-acid battery is evaluated to determine its life cycle 
energy and environmental impacts when applied to the electric- 
utility load-leveling mission. A “traction” type battery cell, the C 
and D model C75-15, was selected as representative of the typical 
industrial lead—acid storage battery. At the present time, this is the 
closest type of battery in life and performance characteristics to 
those required for the load-leveling applications. For the purpose of 
this study, the battery was assigned a life of 2,000 cycles. This report 
quantifies the energy used and the environmental residuals (solid, 
liquid, and gaseous emissions and wastes) throughout the entire 
battery life cycle from raw materials mining and production, 
through battery manufacturing and operation, and finally to disposal 
or recycling of the battery. 28 figures, 43 tables. 
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3586 Battery operated with oxygen or air. Erb, G.O.; Skacel, 
S.J. German(FRG) Patent 2,615,532/A/. 20 Oct 1977. 2ip. (In 
German). 

A battery is described whose electrodes consists of the same 
material, e.g. sheet steel, and are immersed in an aqueous salt 
solution. The electrode used as cathode or positive electrode is 
exposed to air before charging the element so that an oxide layer is 
formed. The electrode used as anode functions as meta! solution 
electrode. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 3602, 3889 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 2765, 2766, 3767 


3587 (AD-A—050342) High energy-density electrodes for 
alkali-metal battery systems. Final report 1 Apr—31 Jul 1977. Wor- 
rell, W.L.; Basu, S.; Nagelberg, A. (Pennsylvania Univ., Philadelphia 
(USA). Dept. of Metallurgy and Material Science). 29 Nov 1977. 
26p. NTIS PC A03/MF AOl1. 

One major impediment in the development of new alkali- 
metal battery systems with high energy density is the lack of suitable 
electrode materials. Dichalcogenides of the Group IV and V transi- 
tion metals intercalated with lithium or sodium offer exciting possi- 
bilities as novel high-energy-density electrodes. 


3588 Comb type bipolar electrode elements and battery stacks 
thereof. Carr, P. (to Energy Development Associates). US Patent 
4,100,332. 11 Jul 1978. Filed date 22 Feb 1977. 6p. 

A bipolar electrode element has an electrically conductive, 
chemically inert, generally flat wall having first and second opposing 
faces. Each of the first and second faces has a plurality of spaced, 
parallel grooves with the spaced grooves in the first face being 
laterally staggered from the spaced grooves in the second face. First 
and second spaced and substantially parallel electrodes have first 
edges disposed within first and second respective grooves of the 
spaced-parallel grooves in the first face and extend generally perpen- 
dicular from the plane of the inert wall. A third electrode has a first 
edge disposed within a groove in the second face and extends 
generally perpendicular from the plane of the inert wall. A battery 
stack is obtained by positioning a plurality of the bipolar battery 
elements such that their electrodes are interdigitated. 3 figures. 


3589 Battery structure. Haas, R.J.; Briggs, D.D. (to Ford 
Aerospace and Communications Corp.). US Patent 4,100,333. 11 Jul 
1978. Filed date 4 May 1977 

This specification teaches a battery structure of light-weight 
construction. Such a battery is particularly useful as the power 
source for a space satellite. The battery structure includes a plurality 
of cells. Each cell has a plurality of nonstrengthened cell walls 
which contact other nonstrengthened cell walls when the cells are in 
an assembled condition. Each cell also has strengthened cell walls 
which do not contact any other cell walls when the cells are in an 
assembled condition. Structurally strengthened end plates are locat- 
ed at opposite ends of the assembled cells to provide support for any 
nonstrengthened cell walls of the cells coming in contact with them. 
Structure is provided for holding the structurally strengthened end 
plates and cells in an assembled condition. By strengthening only 
exposed walls, a light-weight battery construction is achieved. 7 
figures. 


3590 Lead battery materials of the future - possibilities and 
trends. Heubner, U. (Metallgesellschaft A.G., Frankfurt am Main 
(Germany, F.R.). Metall-Laboratorium). Metall: 32: No. 5, 462- 
466(May 1978). (In German). 

Whereas pure lead continues to be for the manufacture of the 
active mass, lead battery alloys have for some time been undergoing 
a fundamental change aimed at making raw materials cheaper, 
reducing self-discharge and maintenance of the batteries, increasing 
energy density and improving electrical conductivity. Possibilities 
for such a change include the reduction of the antimony content as 
well as the introduction of Sb-free alloys and composite materials. 
Development shows a tendency toward low alloy lead-antimony 
materials with additions of arsenic, selenium or sulfur, copper and 
tin, and also toward lead-calcium-tin and, possibly, lead-strontium-tin 
alloys. Composite materials, e.g., lead with an aluminium core, are 
being developed for the use in traction batteries. 


3591 Electrode including porous particles with embedded active 

material for use in a secondary electrochemical cell. Vissers, D.R.; 

Nelson, P.A.; Kaun, T.D.; Tomezuk, Z. (to Dept. of Energy). US 

Patent 4,086,404. 25 Apr 1978. Filed date 7 Apr 1977. 8p. 
PAT-APPL-785,639. 
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Particles of carbonaceous matrices containing embedded elec- 
trode active material are prepared for vibratory loading within a 
porous electrically conductive substrate. In p the les, 
active materials such as metal chalcogenides, solid alloys of alkali or 
alkaline earth metals along with other metals and their oxides in 
powdered or particulate form are blended with a thermosetting resin 
and particles of a volatile to form a paste mixture. The paste is 
heated to a temperature at which the volatile transforms into vapor 
to impart porosity at about the same time as the resin begins to cure 
into a rigid, solid structure. The solid structure is then comminuted 
into porous, carbonaceous particles with the embedded active mate- 
rial. 1 figure, 4 tables. 


3592 Electrochemical cell with powdered electrically insulative 
material as a separator. Mathers, J.P.; Olszanski, T.W.; uist, 
C.W. (to Dept. of Energy). US Patent 4,086, 396. 25 Apr 1978. Filed 
date 23 Feb 1977. 8p. 

PAT-APPL-771,131. 

A secondary electrochemical cell includes electrodes separat- 
ed by a layer of electrically insulative powder. wder includes 
refractory materials selected from the oxides and nitrides of metals 
and metalloids. The powdered refractory material, blended with 
electrolyte particles, can be compacted in layers with electrode 
materials to form an integral electrode structure or separately assem- 
bled into the cell. The assembled cell is heated to operating tempera- 
ture to leave porous layers of electrically insulative, refractory 
cher containing molten electrolyte between the electrodes. 3 
igures. 


3593 Short-circuit proof 12 V charging equipment (6 A) with 
careful charging and automatic switching-off. Circuit of the day. 
Wetzel, K. (Siemens A.G., Muenchen (Germany, F.R.)). Bauteil 
Rep.; 16: No. 1, 12-14(Feb 1978). (In German). 

The charger for 12V lead storage batteries was realized with 


‘the aid of various electronic switching tricks which also can be used 


in other circuits. If the battery is discharged completely, then the 
charging rate is only about 2 A. Thus, the charger is protected from 
being overstrained. In the second phase maximum constant-current 
charging takes place. In the third phase, above the gassing voltage, 
additional charging begins at considerably reduced current. The 
higher the voltage, the lower the current gets until it is switched off. 


3594 Materials requirements for high performance secondary 
batteries. Battles, J.E.; Smaga, J.A.; Myles, K.M. (Argonne National 
Lab., IL). Metall. Trans., A; 9: 183-191(Feb 1978). 

A review is presented of the materials problems in secondary 
battery systems that show promise for use as power sources for 
vehicle propulsion and as stationary energy storage devices for 
utility application. Materials for ambient-temperature batteries are 
reviewed briefly, and those for two advanced systems, sodium/sulfur 
and lithium/metal sulfide, are described more fully. In both systems, 
the severe corrosiveness of the cell environment, the high tempera- 
ture of operation, and the requirements of low cost and weight place 
demand restrictions on materials of construction. Materials develop- 
ment efforts in Argonne National Laboratory's lithium/metal sulfide 
battery program are discussed in terms of the individual cell compo- 
nents (electrical feedthroughs, electrode separators, electrode cur- 
rent collectors, and cell housings). The materials selection process is 
described, experimental data on compatibility tests are presented, 
and the current status of the materials development effort is summa- 
rized. 5 figures, 7 tables. 


3595 Latest development in battery chargers. Electr. Veh. Bat- 
teries; 63: No. 4, 14-15(Dec 1977). 

Two types of charger are principally used for the charging of 
traction batteries: the taper type and the pulse type. After connection 
to the battery, the taper chargers operate at a high current which 
tapers off as the voltage rises in each cell. When the charge reaches 
about 2.35 volts per cell, the gassing period commences and that 
requires a further current reduction which has to be carefully 
controlled for a further three hours or so. Charging is usually 
completed over a total of about 12 hours, and at the end of the 
period the charger is usually shut off by a pre-set timer. (With a two- 
rate taper charger the total hours required for charging are reduced 
to about eight.) Pulse chargers measure the cell voltage and monitor 
it throughout the charging operation. The current is switched on for 
seven-minute periods with seven second intervals in between when 
the sample measurements are taken. Comparisons of the measure- 
ments are automatically made and continue until the gassing voltage 
point is reached, when the taper control circuits commence to 
function, the pulsing continuing until successive measurements 
shows that the battery voltage has been stabilized. Although the 
battery may then appear to be fully charged, it is likely that the cells 
are not equal and, if left on the charger, the battery will continue to 
get pulses of current of between three and four minutes duration 
until all the cells have been “topped up”. Usually this is about 15 
hours after charging commenced if the battery was in a fully 
discharged state. 
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3596 Electric battery with positive nickel oxide electrodes and 
negative iron electrodes. Oliapuram, A.; Saloch, G.; Gebhardt, N. (to 
Varta Batterie A.G., Hannover (Germany, F.R.)). German(FRG) 
Patent 2,614,773/A/. 20 Oct 1977. 11p. (In German). 

A battery with high energy density consists of anodes made 
of pressed nickel oxide powder and of cathodes made of sintered 
iron powders. Each anode is situated between two cathodes. The 
anodes are produced by filling a paste into an iron mesh, sintering 
between 600 and 800°C, and removing the sintered filler material. 
The anode paste consists of 70 to 80% by weight of iron powder, 15 
to 20% by weight of water and alcohol in the ratio 15 : 1, 0.5 to 1% 
by weight of methyl cellulose as a thickening agent, and 3 to 10% by 
weight of filler material (water-soluble inorganic salts, in particular 
alkali chlorides or alkali carbonates). The iron powder has a grain 
size < 30 p and a BET surface of 0.1 to 0.3 m?/g. With the method 
claimed here, energy densities of 50 Wh/kg can be obtained, com- 
pared to 24 Wh/kg with conventional nickel oxide/iron batteries. 


3597 Improved electrically conductive and corrosion-resistant 
current collector and/or battery container. Johnson, O.W.; Miller, 
G.R.; Beltler, P.S. (to Ford Motor Co., Dearborn, Mich. (USA)). 
German(FRG) Patent 2,707,202/A/. 29 Sep 1977. 55p. (In German). 

The patent claims pertain to a) electron-conductive current 
collectors and/or battery containers to be used in energy conversion 
systems working at higher temperatures such as, e.g., Na-S second- 
ary batteries, and b) two methods of production of electron-conduc- 
tive rutile-titanium dioxide which is ideally suited for the current 
collector claimed in the patent. The current collector consists of a 
primary, electron-conductive supporting frame of TiO2 doped with 
Ta or Nb, which is covered with an electron-conductive metallic 
layer (e.g. of Al, Ni, or Cr). 


3598 Sealing hybrid electrodes for metal-air cells into electrode 
frames. Groeppel, D.; Siemsen, G. (to Siemens A.G., Berlin (Ger- 
many, F.R.); Siemens A.G., Muenchen (Germany, F.R.)). 
German(FRG) Patent 2,611,291/A/. 22 Sep 1977. 6p. (In German). 
A hybrid electrode for metal-air cells, with a hydrophobic 
aoe! layer on the gas side, an intermediate, catalyst-containing 
ayer for oxygen dissolution, and a metallic layer for oxygen deposi- 
tion on the electrolyte side, is sealed by introducing a pasty mass 
between the electrode frame and the hydrophobic plastic layer. This 
mixture consists of the powder of the hydrophobic plastic material, 
both dissolved in an organic solvent. 


3599 Fixing hybrid electrodes for metal-air cells into electrode 
frames. Kuehl, D. (to Siemens A.G., Berlin (Germany, F.R.); Sie- 
mens A.G., Muenchen (Germany, F.R.)). German(FRG) Patent 
2,611,306/A/. 22 Sep 1977. 7p. (In German). 

A method of fixing a hybrid electrode for metal-air cells in a 
lastic electrode frame is claimed. The electrode consists of a 
ydrophobic plastic layer on the gas side, an intermediate layer 
containing a catalyst for oxygen dissolution, and an electrolytic 
metallic layer for oxygen deposition which has a flat collector. 


3600 Use of sulfur and sulfur-containing compounds in energy 
conversion devices. Moss, V. (Aerojet Solid Propulsion Co., Sacra- 
mento, Calif. (USA). Environmental Data Lab.); Nole, D.A. (Alta 
Plating and Chemical Corp., Sacramento, Calif. (USA)). pp 62-99 of 
Sulfur-containing polymers. The use of sulfur and sulfur-containing 
compounds in energy conversion devices. Thiiranium and thiirenium 
ions. Goethals, E.J. (Ghent Rijksuniversiteit (Belgium). Inst. of 
Organic Chemistry); Moss, V. (Aerojet Solid Propulsion Co., Sacra- 
mento, Calif. (USA). Environmental Data Lab.); Nole, D.A. (Alta 
Plating and Chemical Corp., Sacramento, Calif. (USA)); Schmid, 
G.H. (Toronto Univ., Ontario (Canada). Dept. of Chemistry). Stutt- 
gart, Germany, F.R.; Thieme (1977). 

Recent activities relating to the use of sulfur and sulfur- 
containing compounds in various energy conversion devices have 
been reviewed. These activities are at the forefront of research and 
development efforts currently being conducted on new and im- 
proved methods of energy conversion. Key areas of application 
include the following: 1) high-temperature batteries designed for use 
in electric vehicles, as load leveling devices in association with 
power stations, and for certain marine applications; 2) non-aqueous 
high-energy density batteries for potential use in electric vehicles 
and other common applications; 3) as fuel cell electrolytes, catalysts, 
and fuels for the improvement of fuel cell performance; and 4) 
cadmium sulfide thin-film solar cells for economical conversion of 
solar energy to electrical energy in both space and terrestrial appli- 
cations. A number of these applications show great promise, but in 
each case additional research efforts will be required for complete 
development and expanded utilization. 


3601 Investigations into accelerated electroforming of lead stor- 
age-battery plates by a current of changing polarity. Penchev, P.; 
Gishin, S. Sov. Electr. Eng. (Engl. Transl.); 48: No. 2, 76-78(1977). 

By electroforming storage-battery plates by using current that 
cyclically changes polarity it is possible to reduce the electroforming 


ERA VOL. 4, NO. 2 


process from 18.5 to 5.5 h, i.e., by nearly 70% as compared with 
existing techniques, and to reduce the number of ampere-hours 
required to form the active materials by 15% for exactly the same 
storage-cell characteristics. 


3602 (NP-tr—2003) Analysis of shedding of active material in 
positive electrodes of lead—acid batteries (the third report). Influence 
of electrolyte concentration. Kohno, M.; Yamane, M.; Nakajima, H. 
Translated from Yuasa Jiho; No. 44, 32-40(1977). 14p. TIC. 

The mechanism of active material softening and shedding in 
positive electrodes of lead—acid batteries with use of stronger acid 
was investigated. Measurements showed that the cells with stronger 
acid reached the end of life without showing structural change of 
active material. However, in stronger acid the PbO: crystals are 
smaller and the contact state between them is worse. Additionally, 
one of the causes for a lower capacity in stronger acid is the smaller 
crystal size of the PbSO,. 19 figures, 4 tables. 


APPLICATIONS 


REFER ALSO TO CITATION(S) 3071, 3877, 3878, 3881, 3882, 
3884, 3885, 3886 


3603 Energy storage equipment for electric-powered vehicles. 
Hasenauer, D. Ind.-Anz.; 100: No. 13, 24-25(Feb 1978). (In German). 

An energy storage system of lead-sulfuric acid batteries with 
a device for catalytic recombination of hydrogen and oxygen as well 
as a charger with long service life expectancy on account of careful 
charging procedures is described. 


ENERGY MANAGEMENT AND POLICY 


3604 (DOE/IG—0004) Report on audit of stores inventory 
activities. (Department of Energy, Washington, DC (USA). Office 
of Inspector General). Jun 1978. 10p. Dep. NTIS, PC A02/MF AO1. 

The principal findings stemming from audits of stores inven- 
tory activities that were conducted at 22 ERDA (now DOB) con- 
tractor locations during FY 1977 are summarized. The primary 
purpose of the audits was to determine the adequacy of procedures 
and practices for assuring that stores inventories are being main- 
tained at the most economical levels consistent with program re- 
quirements. Particular attention was given to the justification for 
adding new items and retaining existing items, and to the basis for 
the quantities of stores to be purchased. While weaknesses in proce- 
dures or practices, relating to particular elements of inventory 
management, were disclosed at some locations, the audit results, 
when viewed as a whole, indicated that most of the features of 
inventory management covered by the audit (adding new items, 
replenishment, financial controls, and physical controls) were being 
performed in a generally satisfactory manner. On the other hand, 
many contractors were not taking prompt action to determine the 
disposition of items that had been identified as slow-moving. The 
statistical data developed on long-supply and no-usage items strongly 
suggests that the number one problem is that items with little or no 
likelihood of future use continue to be retained in inventory. It is 
recommended that a concerted, one-time effort be undertaken to 
weed out and dispose of unnecessary stores inventory items which, 
past experience and current audits indicate, are likely to be many 
millions of dollars. (RWR) 


3605 (N—78-16424) Energy: A continuing bibliography with 
indexes, Issue 14, (National Aeronautics and Space Administration, 
Washington, DC (USA)). Jul 1977. 410p. (NASA-SP—7043(14)). 
NTIS PC E05 

This bibliography lists 1000 reports, articles, and other docu- 
ments introduced into the NASA scientific and technical information 
system from April 1, 1977 to June 30, 1977. 


3606 (NASA-SP—7043(13)) Energy: a continuing bibliography 
with indexes. Issue 13, (National Aeronautics and Space Administra- 
tion, Washington, DC (USA)). Apr 1977. 296p. NTIS $9.00. 
Annotated references to unclassified articles introduced into 
NASA information system January 1 through March 31, 1977. 
This bibliography lists 1036 reports, journal articles, and other 
documents announced between January 1, 1977 and March 31, 1977 
in Scientific and Technical Aerospace Reports (STAR) or in Inter- 
national Aerospace Abstracts (IAA). The first issue of this continu- 
ing bibliography was published in May 1974 and succeeding issues 
are published quarterly. The coverage includes regional, national 
and international energy systems; research and development on fuels 
and other sources of energy; energy conversion, transport, transmis- 
sion, distribution and storage, with special emphasis on use of 
hydrogen and of solar energy. Also included are methods of locating 
or using new energy resources. Of special interest is energy for 
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heating, lighting, for powering aircraft, surface vehicles, or other 
machinery. 


3607 (UCRL—52540) Energy and Resource Planning report 
abstracts. Borg, I.Y. (ed.). (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 21 Aug 1978. Contract W-7405-ENG- 
48. 33p. Dep. NTIS, PC A03/MF AOl1. 

This document contains chronologically arranged abstracts of 
reports written by the Energy and Resource Planning Group, led by 
G. C. Werth, Associate Director, of the Lawrence Livermore Labo- 
ratory. The 88 reports are concerned with the following subjects: 
energy, energy modelling, resources and resource development, 
transportation, technology applications, biological resources/fuel. 
Three annual reports are announced. 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 2462, 3607, 3613, 3616, 3619, 
3702, 3793, 3803 


3608 (CONF-7710136—, pp 288-296) Comparison of nuclear 
and coal power plants using net energy analysis. Tsoulfanidis, N.; 
Suwal, G. (Univ. of Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Net-energy analysis was used to compare coal and nuclear 
power plants. Net-energy analysis is a method by which a system is 
studied in terms of the energy needed to construct and operate every 
unit or item associated with that system, its effects to the environ- 
ment, and the energy produced by the system. The results of the 
comparison are expressed as the ratio of the total energy output 
divided by the total energy input. 14 references. 


3609 (CONF-7710136—, pp 683-693) Economics and net 
energy analysis: is a new analytical technique needed for energy 
decision making. Kruvant, W.J. (General Accounting Office, Wash- 
ington, DC). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The paper attempts to evaluate the claims of net-energy 
analysis (NEA) against those of economics in a reasonably compre- 
hensive way. The principal problems of NEA concern system 
boundaries, aggregation across fuels, valuing external effects, valuing 
human labor, and valuing time. These problems seriously limit the 
contribution NEA can make to allocation decisions, and allocation is 
the central problem of energy policy. 32 references. 


3610 (EUR—5953-EN) Dynamic energy model for the coun- 
tries of the European Communities: simulation as an instrument for 
energy planning. Schoeler, U.; Heckler, R.; Patzak, R.; Reents, H.; 
Schmitz, K.; Schwefei, H.P. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung und 
Technologische Entwicklung). 1978. 259p. European Community 
Information Service, Washington, DC. 

A dynamic comprehensive energy model that can be used as a 
common instrument for energy planning for the countries of the 
European Communities was developed. This model is designed 
essentially to answer the following questions: what is the energy 
demand likely to be under conditions of various different general 
economic growth trends; what energy conservation measures can be 
implemented in the future and what effects can they produce; what 
alternative strategies for developing the energy-supply system are 
possible; and what would be the consequences, from the energy, 
economic, and ecological viewpoints, of these alternative energy 
strategies. With the help of the model it is possible to carry out 
simulation calculations for various different strategies for energy 
supplies and for the reduction or restructuring of demand. By 
varying the exogenous assumptions, different general economic 
trends can be used as a basis for these simulation calculations. In this 
way, a coherent picture of trends in the energy sector as a whole and 
in the economic reference factors is obtained for each of the strate- 
gies considered. The quantities whose trends throughout the simula- 
tion period are determined for each strategy include: final energy 
demand of the various energy consuming sectors; primary energy 
consumption; share of the various conversion systems in meeting 
final energy demand; domestic energy production; amount of im- 
ported energy required; capital expenditure required; number of 
persons employed in the energy industry; contribution made by the 
energy industry to the gross domestic product; environmental pollu- 
tion caused by the resulting emissions. To enable the model to be as 
flexible as possible, a modular structure was chosen. The complete 
model consists of four modules: the economic module; the energy 
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demand module; the energy supply module; and the ervironmental 


module. (MCW) 


3611 (UCRL—52508) Demonstration of the capabilities of the 
Livermore Energy Policy Model. Sussman, S.S.; Rousseau, W.F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Jul 1978. Contract W-7405-ENG-48. 34p. Dep. NTIS PC E03/MF 
E03. 


The capabilities of the recently developed Livermore Energy 
Policy Mode are demonstrated by examining a reference scenario 
and conducting two sensitivity analyses. This computer tool is 
unique in that it can analyze, within the framework of a general 
equilibrium model, the potential economic effects of government 
policies that alter free-market equilibrium in the energy sector. Since 
this report focuses on the aspects of the model that are of interest to 
analysts, the specification of input data and output formats is present- 
ed in detail; the use of a new language for defining the energy 
network and data is also described. However, the reader interested 
in a detailed description of the economic algorithms, the code listing, 
and the language is referred to previous LLL reports on the subject. 
It should be emphasized that the results of the model runs presented 
here are demonstrations of the model's capabilities and do not 
necessarily reflect the author's best current judgment. 


3612 Applications of energy analysis to mineral and metallurgi- 
cal process selection and development. Broussaud, A.; Barberry, G. 
(Departement de Mineralurgie, Orleans, France). Jnt. J. Miner. } Proc- 
ess.; 5: No. 2, 93-105(Jul 1978). 

A presentation is made of energy analysis and of its potential 
applications to mineral or metallurgical process selection and devel- 
opment. The analytical method which has been selected is based on a 
comparison of the energy impact of decisions to be made as far as 
processes are concerned; a marginal approach has been retained to 
take into account the effect of variations in the demand for any 
product consumed in the processes; a global comparison of alterna- 
tives is carried out in order to assess, in terms of energy, the various 
potential combinations of processes which are available to produce 
simultaneously all products concerned. One application is given for 
the recovery of values from pyrite cinders. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 2251, 2469, 2836, 3334, 3609, 
3611, 3637, 3642, 3648, 3655, 3672, 3727, 3729, 4284, 4285, 4286, 
4287, 4288, 4289, 4290, 4291, 4292, 4293, 4294, 4295, 4296, 4297, 
4298, 4299, 4300, 4301, 4302, 4303, 4304, 4305, 4306, 4307, 4308, 
4309, 4310, 4311, 4312, 4313, 4314, 4315, 4316, 4317, 4318, 4319, 
4320, 4321, 4322, 4323, 4324, 4325, 4326, 4327, 4328, 4329, 4330, 
4331, 4332, 4333, 4334, 4335, 4336, 4337, 4338, 4339, 4340, 4341, 
4342, 4343, 4344, 4345, 4346, 4347, 4348 


3613 (CONF-7710136—, pp 325-335) Land use and energy 
utilization for the St. Louis SMSA. Wallace, N.D.; Kahn, A. (South- 
ern Illinois Univ., Edwarsdsville). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The sensitivity of energy consumption to the residential pat- 
terns of the population growth in the St. Louis region between 1970 
and 1995 is investigated. Methodology is presented for computing 
transportation and residential energy consumption, making maxi- 
mum use of local data in a manner which is intimately tied to land 
use. Results of energy computations for a 1995 land-use plan devel- 
oped by East-West Gateway Coordinating Council and four alterna- 
tives are presented. The results are put into perspective with other 
related energy-conservation measures. 


3614 (CONF-7710136—, pp 497-503) Theoretical and empirical 
approaches to the analysis of OPEC. Danielsen, A.L. (Univ. of 
Georgia, Athens). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Formal theoretical models of world-oil-price determination 
have been developed in recent years. In addition, some empirical 
estimates of expected future prices have been proposed. This paper 
explains how exhaustible-resource and cartel theory are integrated 
into the optimal-control framework. Some empirical studies in the 
optimal-control tradition are surveyed and evaluated. 


3615 (CONF-7710136—, pp 643-651) Volunteers in energy con- 
servation: potential and problems. Smith, C.L. (Univ. of Missouri, 
Rolla). 1977. 
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From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The social and political implications of the energy crisis, 
while complex in nature and understanding, seem to urgently pro- 
claim that the time for action is now. This paper is based on the 
premise that individual responsibility is essential. The people must 
act. Political decisions must be made. The people must debate what 
social climates are to be promoted and by what new energy systems. 
The key to solving the energy crisis is America’s people, and 
particularly its youth. With people come the potential and, of course, 
the problems. The approach of this paper is threefold; dealing with 
the “invisible” crisis; information; and volunteerism. 


3616 (CONF-7710136—, pp 663-672) Overview of potential 
impacts of changing petroleum energy prices on grain farms. Chavas, 
J.P.; Kliebenstein, J.B. (Univ. of Missouri, Columbia). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Since the early 1970s world fossil-fuel energy prices have 
risen dramatically. Assuming there is no significant breakthrough in 
energy technology, the world will see further increases in energy 

rices. These changes will likely lead to economic adjustments in 

.S. agriculture. A firm-level linear-programming model is used to 
evaluate what some of these adjustments could be on a Missouri 
grain farm. To obtain expected energy price effects on production 
mixes, energy prices are changed parametrically. Potential crop 
adjustments are from corn to single-crop soybeans to wheat as 
energy prices increase. Fertilization adjustments are from chemical 
to organic. Fuel consumption was inelastic with respect to price. 
Overall energy utilization was most responsive at two price levels--a 
fourth above 1975 and three times 1975. 


3617 (NP—23376) Future research requirements for analyzing 
the demographic effects of large-scale energy facilities. Working paper 
No. 40. Stanfield, G.G.; Krannich, R.S. (Pennsylvania State Univ., 
University Park (USA). Center for the Study of Environmental 
Policy). 1 Nov 1977. 32p. Pennsylvania State Univ., University Park, 
PA. 


This paper describes a preliminary approach to assessing or 
predicting local demographic shifts that may accompany large-scale 
“development” projects such as electrical-generating facilities, and 
delineates a number of areas where research is needed. The method 
outlined here is intended to facilitate doing and application of 
nomothetic research, and is therefore assigned to be applicable in a 
wide variety of regions. A systematic definition of the “study area” 
surrounding a development site is provided, as is a framework for 
directing attention to all stages of a plant's life cycle. Also, rules for 
calculating the demographic profile, total amount, and main destina- 
tions of development-related immigration are suggested. The major 
contribution of this preliminary methodology is the identification of 
substantive research questions that are most critical to the prediction 
of development-induced demographic changes. Such issues must be 
identified if attention is to be directed toward problems that restrict 
the current state-of-the-art for impact predictions. 81 references. 


3618 (PB—277813) Housing and community development ele- 
ment of the state comprehensive plan. (Florida State Dept. of Admin- 
istration, Tallahassee (USA). Bureau of Comprehensive Planning). 
May 1977. 29p. (DSP-BCP—11-77). NTIS PC A03/MF AOI. 

The following topics are discussed: housing mix; Fairshare 
housing; rural housing; elderly and handicapped; housing costs; 
housing finance; subsidized housing; energy and environmentally 
responsive planning; housing services; quality of the residential envi- 
ronment; role of private enterprise; role of government; marketplace 
of fairness; consumer equity; and landlord/tenant relationship. 


3619 (UCRL—52507) New language for economic general equi- 
librium models. Sussman, S.S.; Rousseau, W.F. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1 Jul 1978. Contract 
W-7405-ENG-48. 16p. Dep. NTIS, PC A02/MF AOI. 

A new language for building network models of the economic 
general equilibrium type was developed and implemented. The lan- 
guage provides a flexible system for symbolic definition of the flow 
network and the associated data entries. The detail of the model can 
be readily expanded or contracted as the problem dictates. The 
language was used to build a model of the energy sector of the U.S. 
economy. This model is a detailed regional description of energy 
flows from the primary resource level through end-use consumption. 
It can analyze the effects of nonequilibrium conditions, including 
government policies and regulations. The examples presented in this 
report are taken from the U.S. Energy Policy Model (EPM). 


3620 US attitude is key to post oil-crisis energy policy. Swiss, 
M. Energy Int.; 15: No. 9, 35-38(Sep 1978). 
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The author reviews U.S. energy policy since 1945, with 
emphasis on the role of finance and investment and the energy- 
related activities of the Organization of Petroleum Exporting Coun- 
tries (OPEC). U.S. consumers are confused by prices, the debates of 
special-interest groups, and the lack of firm energy goals. The 
impact of U.S. industrial and technological supremacy, even without 
a national energy policy, influences the developed world’s search for 
alternative technologies and the oil-producing countries’ search for 
new deposits. U.S. energy research programs are geared to stretch- 
ing petroleum supplies until coal and nuclear energy are environ- 
mentally and politically acceptable. Politics is shown to play a 
significant role in East-West cooporation on energy development 
and emphasizes the need for OPEC's plans and U.S. policies to be 
clarified. 


3621 Rate structure reform: a review of the current debate. 
Miller, E.S. J. Econ. Issues; 12: No. 3, 609-626(Sep 1978). 

Regulation of utility rate structure, traditionally focusing on 
overall earnings and the concept that competition discourages effi- 
ciency, has recently shifted in response to new technological, eco- 
nomic, and legal issues. The author reviews recent controversies 
involving the electric and telecommunications industries and con- 
cludes that it is time to revise rate structures. The impetus for reform 
in the electric utility industry comes from a combination of factors 
that have emerged in public hearings and meetings, while technolog- 
ical innovations and institutional changes have influenced the move- 
ment for rate reform in the telecommunications industry. The costs 
of changing rate structures are noted, and the author warns that the 
benefits may not be as all-encompassing as reformists hope. 22 
references. 


3622 UNCSTD: will politics obscure realities. King, A. (Inter- 
national Federation of Institutes for Advanced Study, Copenhagen). 
New Sci.; 719: No. 1117, 538-540(24 Aug 1978). 

A development expert, Dr. King argues that the 1979 United 
Nations Conference on Science and Technology for Development 
(UNCSTD) must address the need for the less-developed countries 
(LDCs) to achieve technological self-reliance and not simply contin- 
ue the North-South argument over technology transfer. He notes 
that, while 150 national papers will be prepared for the conference, 
much will depend on the skill of the conference planners in selecting 
significant issues and proposals to be heard. The conference needs to 
examine the educational, production, and planning sectors of the 
LDCs to see how links can be established that will enable them to 
develop a capacity for research and development. Evidence shows 
that Western-type growth is not appropriate for many LDCs, many 
of whom need labor-intensive, but not primitive, technologies and 
whose future rests more on social policies than on technology. 


3623 Debt problem of developing countries. Kroeller, E. Sci. 
Public Policy; 5: No. 4, 295-303(Aug 1978). 

Several developing countries are suffering from over-ex- 
tended debts and high-debt-service costs as a result of their efforts to 
accelerate their economic development. The author examines these 
debt problems in an effort to identify ways in which the international 
community can assist developing countries in better debt manage- 
ment. He notes an increase in private debts incurred by developing 
countries to finance current imports and blames this for much of the 
high debt level that has pushed some countries to their credit limit. 
Banking circles are shifting their role to countries with better- 
managed economies, although the developing countries have main- 
tained a good debt-service record. The role of debt servicing is 
examined, and some suggestions are outlined for analyzing and 
improving a country’s economic situation. 


3624 Environmentalism, the Left, and the conserver society. 
Bailey, C. Conserver Soc. Notes; 1: No. 2, 22-27, 36(Sum 1978). 

A decline in the environmental movements in Canada and the 
U.S. is partially the result of environmentalists failing to recognize 
three key factors: (1) the limitations of individual power and the 
class elements of society; (2) the developing countries’ decrease in 
population growth to correspond with their increase in material 
wealth; and (3) the conflict of the environmental movement with 
political and economic goals. The political Left holds some common 
concerns with the environmentalists, although the Left has not 
actively worked on environmental issues. The author traces some of 
the parallels of Marxist philosophy and ecological awareness and 
notes that Marx failed to separate technological progress from the 
social and political structure and that he failed to see scarcity as a 
condition that is defined by society. The author concludes that a 
future society that integrates ecological with social goals could be a 
common goal of both groups. 


3625 Fair-cost electricity tariff for increasing incentive to ratio- 
nal use of electricity. Luther, G. Brennst.-Waerme-Kraft; 30: No. 1, 7- 
10(Jan 1978). (In German). 

The article is intended to prove that a modified linear elec- 
tricity tariff for households and small consumers is more favorable 
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than the up-to-now used fixed tariff, both in respect of power supply 
and national economy considerations. It deals in particular with the 
requirements of the tariff system, criticism of the present fixed-price 
tariff, reform of the tariff system and a preview of other tariff 
systems, as applied for gas and district heating. 


3626 Availability of capital to fund the development of Canadian 
energy supplies. Downs, J.R. Calgary, Alberta, Canada; University 
of Calgary (Nov 1977). 109p. 

Problems and issues connected with the financing of invest- 
ment in the energy supply industries in Canada between 1976 and 
1990 are analyzed. 


3627 Tendencies and possible consequences of the long-term oil 
price policy of OPEC. Rummert, H.J. Glueckauf; 113: No. 17, 867- 
873(Sep 1977). (In German). 

The author analyzes tendences of the oil price policy from the 
OPEC conference in Doha at the end of 1976 to the Stockholm 
Conference in the middle of 1977. The long-term policy of OPEC is 
directed towards an adjustment of oil prices to the cost of alternative 
energy sources. The relevant two-stage plan is presented. Explana- 
tions of what OPEC understands by ‘cost of alternative energy 
sources ' is followed by an examination of the effects the increase in 
oil prices has on the productivity balances of the OECD countries, 
the member countries of OPEC, and the developing countries. 


3628 National conference on financing U.S. energy require- 
ments. Conference coursebook. O'Connor, C.; Tagg, F.B.; Tyree, B. 
(eds.). New York; Bureau of National Affairs, Inc. (1977). 265p. 
(CONF-770897—). $45.00. 

From Conference on financing U.S. energy requirements; 
New York, NY, USA (1 Aug 1977). 

Seventeen papers are presented from the second annual con- 
ference on Financing Energy Requirements. Robert A. Law deliv- 
ered the welcoming address on behalf of Mayor Abraham D. Beame. 
The papers are: U.S. Energy Problems in a World Context, Melvin 
A. Conant; U.S. National Energy Outlook, Robert A. Hefner, III; 
Can The Goal of the Administration’s National Energy Plan Be Met, 
John H. Lichtblaw; Technology: America’s Practical Way Toward 
an Energy-Efficient Economy, John Nils Hanson; Energy Conserva- 
tion, Allen C. Sheldon; Alternative Fuels, Edward J. Myerson; 
Energy Conservation: Changes and Opportunities, Paul A. London; 
Environment and Energy Supply, P. N. Gammelgard; Environment 
and Energy Supply, Aubrey J. Wagner; Three Tough Questions for 
Energy Policy Makers, Ronald S. Wishart, Jr.; Regulation and 
Deregulation, Richard Dunham, Robert E. Thomas, and H. J. 
Young; Potential Supplies of Natural Gas in United States, George 
C. Graw, Jr.; Research and Development and the Energy Crisis, 
Edward L. Heller; Energy Resources Development-LP Gas, L. 
Vann Dunham; Financing Guidelines for an LNG Project, James P. 
Lister; Financing and Policy Aspects, Robert W. Fri; and Project 
Financing of Energy Ventures, Glenn R. Meyer. (MCW) 


3629 Economic impacts of land development: employment, hous- 
ing, and property values. Muller, T. Washington, DC; Urban Institute 
(1976). 159p. $3.95. 

This report examines the effects of land development on three 
areas of the economy: employment, housing, and wealth. The main 
objective is to provide local governments with inexpensive methods 
for estimating the impact of new development on demand for 
employment and housing. Since both employment and housing ef- 
fects are regional in nature, regional impacts are also noted. National 
patterns are shown to provide a basis of comparison between local 
data and national directions. Most changes in property value tend to 
occur at the neighborhood level. This is one reason for the compara- 
tively limited interest in this subject at the community or regional 
level. The three areas examined in this study—employment, housing, 
and wealth—are viewed as one unit for analysis, since each interacts 
with the others. Additional employment resulting from industrial, 
commercial, or other development increases the demand for hous- 
ing. In turn, changes in housing demand affect the value of the 
existing housing stock and developable land. Residential construc- 
tion increases the supply of housing and thus affects both the price of 
existing dwelling units and potentially the level of inmigration to a 
community due to expanding employment opportunities. And higher 
per capita personal income resulting from expanded employment 
opportunities increases demand for housing. (Although income is not 
treated separately in this report, its relationship to employment, 
housing demand, and property value is noted.) 
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REFER ALSO TO CITATION(S) 2498, 3617, 3624, 3629, 3656, 

712, 3816, 4284, 4285, 4286, 4287, 4288, 4289, 4290, 4291, 4292, 
4293, 4294, 4295, 4296, 4297, 4298, 4299, 4300, 4301, 4302, 4303, 
4304, 4305, 4306, 4307, 4308, 4309, 4310, 4311, 4312, 4313, 4314, 
4315, 4316, 4317, 4318, 4319, 4320, 4321, 4322, 4323, 4324, 4325, 
4326, 4328, 4329, 4330, 4331, 4332, 4333, 4334, 4335, 4336, 
4337, , 4339, 4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 
4348, 4405, 4457, 4458, 4940 


3630 (CONF-7710136—, pp 504-511) Attainability and nonat- 
tainability under anti-pollution laws. Reed, J.D.; Hoag, J.H. (Bowling 
Green State Univ., OH). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The central issue with which this paper deals is the effective- 
ness of alternative air-pollution-control standards presently in use in 
the United States. More specifically, an analysis of effluent air 
standards vs. ambient air standards is performed. The question of 
effectiveness is in the context of how well the alternative pollution- 
control measures achieve society's expectations as goals when the 
standards are imposed. Society's views are assumed to be reflected 
through a regional (state) planner. The analysis is performed through 
the use of optimal-control techniques. Initially, the effluent air 
standards model is examined, then the ambient air standard model. 
Finally, a summary and conclusion section is presented. In general, 
the results suggest that there is a possibility that the optimal path 
may explode or fall toward zero. In some cases, finite amounts of 
pollution may occur as equilibria. In any case, the imposition of 
either type of pollution constraint will effectively reduce the level of 
social pollution and, in some cases, the pollution will naturally fall to 
zero under the constraint. It is also suggested that selective anti- 
pollution laws will not, in general, aid in attempts to clean the air. 


3631 (DOE/EDP—0028) Environmental Development Plant 
(EDP): decontamination and decommissioning. (Department of 
Energy, Washington, DC (USA)). Jul 1978. 76p. Dep. NTIS, PC 
A05/MF AOl1. 

Radioactively contaminated facilities, equipment, materials, 
and land that are no longer useful or needed for a nuclear purpose 
are candidates for decontamination and decommissioning (D/D). 
Following D/D, intrinsic values can be salvaged and land returned 
to other desired uses. There are several hundred individual facilities 
which are located on ERDA Reservations or which have been 
assigned to ERDA for management and D/D action. Included are 
facilities used for the production of special nuclear materials, for 
nuclear energy R and D, and for the testing of nuclear devices. 
Many of the facilities were operated or utilized by ERDA's prede- 
cessor agencies. Also included are certain privately-owned sites and 
tailings of uranium mills previously operated by private enterprise. 
The scope of this EDP does not include D/D of commercial power 
reactors but the technology and issues described here may be direct- 
ly applicable to such privately owned facilities. The numbers of 
nuclear facilities that are candidates for D/D continue to increase as 
they become obsolescent; consequently, a rapid expansion in the 
volume of D/D work is projected. R and D programs are needed to 
guide decisions on where and when D/D should be done, to 
facilitate the work, and to minimize the near and long term risks to 
both workers and the public. 


3632 (PNL—2500(Pt.5), pp 5.1-5.2) Environmental policy anal- 
ysis. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

The Environmental Policy Analysis Program was established 
to improve the formation of energy development and environmental 
policies with due mutual regard for national environmental and 
energy development needs. As a separate office under the Assistant 
Secretary for Environment, the program is implemented by the 
Director and by Offices of Environmental Policy Analysis in the 
eight DOE multiprogram laboratories. The program provides the 
Assistant Secretary with information on alternatives for decision 
making and early warning of environmental problems and consider- 
ations that may affect energy policy decisions. The program is 
intended to be a continuing activity, with its scope determined 
progressively as issues are defined. During FY-1977 the program 
focused on information compilation on levels of Pu and other 
transuranic elements in soils that would render the area unsafe for 
unlimited use; the impact of water pollution control laws on energy 
technologies; an analysis of the comparative health risks associated 
with various energy technologies; and the cost and related impacts 
on the nuclear industry arising from changes in radiation standards 
during the past 15 years. 
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3633 Fossil fuel: future shock. Gribbin, J. (Univ. of Sussex, 
Brighton, Eng.). New Sci.; 79: No. 1117, 541-543(24 Aug 1978). 

The author reviews the arguments over long-range effects of 
carbon dioxide (CO) concentrations from burning fossil fuels. The 
atmosphere and biomass reservoirs for storing CO2 appear to be full, 
but the oceans may offer the —— of long-term storage even 
a some feel they are also 


reaching saturation levels. It is 

ible to scrub and store CO, if it were first declared a pollutant. 
ies information on climate changes is needed and will require 
better climate models to handle the large timescales. At issue, too, 
are questions of whether a slightly warmer climate will be beneficial 
or detrimental. Studies of the Climatic Optimum period of 4000 to 
8000 years ago indicate that a warmer climate will allow increased 
food production. The author concludes that a flexible mix of fuels 
must be ready so that when the environmental evidence has been 
collected and analyzed, the best mix can be selected. 


3634 Bargaining in regulative policy implementation: the case of 
air and water pollution control. Hucke, J. (Inst. for Applied Social 
Research, Cologne). Environ. Policy Law; 4: No. 2/3, 109-114(Jul 
1978). 

Regulative environmental policy for control of air and water 
pollution in the Federal Republic of Germany is used to illustrate 
some of the problems that develop from administrative bargaining 
between agencies and those being regulated. Strategies used to avoid 
social inequality and general distrust of the regulatory process are 
suggested and evaluated in terms of how and by whom final deci- 
sions are made and the factors influencing decision makers. A 
comparison of the results of different bargaining strategies indicates 
that bargaining serves short-term goals with minimal effort on the 
part of the agencies. Both command and bargaining are found to 
produce similar results, although command leads to longer-term 
results. Command is seen to work best where agencies are relatively 
strong and bargaining prevails when clients are strong enough to 
protest. Bargaining also tends to stabilize a situation by keeping some 
conflicts latent. 14 references. 


3635 Environmental impact assessment developments: adminis- 
trative and legislative approaches to regulation. Zalob, D.S. (York 
Univ., Toronto). Environ. Policy Law; 4: No. 2/3, 121-123(Jul 1978). 

Canada’s environmental impact review is designed to see that 
stated environmental goals are met and to encourage the public’s 
participation in reaching these goals. The author compares the 
effectiveness of the federal government's present discretionary ap- 
proach, which is based on self-assessment, with the Province of 
Ontario's approach, which is based on legislation. He concludes that 
the federal government's approach seems to result in equal enforce- 
ment and application of recommendations from the review. He 
suggests, however, that supplemental anti-bias safeguards and judi- 
cial review would be beneficial. 


3636 Energy and the environment. Brands, P.A. (EPA, Wash- 
ington, DC). Energy Commun.; 4: No. 2, 159-173(1978). 

The author discusses the relationship between EPA and state 
environmental control agencies, focusing comments on the SO: 
standard and EPA's "clean fuels” policy. The second topic is the 
issue of energy facility siting. Based on the recent auto hearings, 
EPA's recommendations on the requested extension of the auto- 
mobile emission standards are also discussed. A fourth topic ad- 
dressed is that of industry having more input into the formulation of 
environmental regulations. 


3637 Dynamic interindustry model for the economic analysis of 
air pollution abatement: theory and practice. Rose, A.Z. Ithaca, NY; 
Cornell Univ. (1976). 306p. $4.50. 

After a rather lengthy introduction the conceptual basis for 
the model is rigorously explored in Chapter 2. Chapters 3 and 4 
contain a detailed exposition of methodology employed in construct- 
ing the model and the empirical results. The final two chapters 
illustrate two of its many applications. The model contains two 
components. The primary component is a dynamic input-output 
model that relates the structure of the economy of the level of 
environmental regulation; its use enables determination of the impact 
of changes in regulations on certain important variables such as 
investment, output, and employment. The direct effect on abatement 
costs and subsequent structural changes are examined in a submodel 
comprised of the various control technologies operating in each 
industry. In linear-programming form, this submodel is ideal for 
planning purposes. The overall model is constructed at the 4-digit 
SIC level for New York State. For each industry, the use of as many 
as seven major types of control equipment in abating the three major 
industrial air pollutants is examined. Chapter 3 deals with the cost- 
estimating procedure, which was especially tailored to the data set 
and the cost-effectiveness coefficients subsequently obtained. In 
Chapter 4, the structural and capital coefficients relating to the use 
of abatement goods in various industries are presented, as well as a 
discussion of how they can be used to transform a conventional 
input-output table into a tool for economic assessment analysis. In 
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Chapter 5, the linear-programming submodel is applied to determina- 
tion of the cost of meeting a given standard for particulates in the 
Syracuse SMSA. An alternative methodology for determination of 
the structural effects of environmental regulation are presented in 
Chapter 6 and employed in a simulation of the direct and indirect 
effects of meeting state-of-the-art controls for particulates in New 
York State. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 3607, 3612, 3628, 3679, 3748 


3638 (PB—277226) Agriculture element of the state comprehen- 
sive plan. (Florida State Dept. of Administration, Tallahassee (USA). 
Bureau of Comprehensive Planning). May 1977. 86p. (DSP-BCP—7- 
77). NTIS PC AOS/MF AO1. 

The report is based on the proposals of a 76-member Policy 
Advisory Committee composed of many agricultural leaders and 
experts representing a broad cross-section of Florida agriculture. 
The goals, policies and objectives address the six most serious 
problems affecting Florida agriculture: water, land, government, 
energy, marketing and labor. Water management needs to be more 
supply oriented. The use and maintenance of natural systems, such as 
inland marshes and floodplains, will promote water conservation and 
also will reduce non-point source pollution. A continuation of the 
mapping of agricultural lands is needed in order to further the 
objective of preserving agricultural lands. The effects of road build- 
ing and other activities of government on agricultural lands should 
be addressed in agricultural impact statements. More importantly, it 
must be recognized that the issue of agricultural land preservation is 
tied to the issue of urban growth. Energy must be conserved 
through adopting conservation practices, including reforming trans- 
portation rules, recycling wastes, and identifying alternative energy 
sources. The efficiency of marketing systems for Florida agricultural 
products needs improving. Labor policies should solve local prob- 
lems to further Florida's agribusiness. 


3639 (PB—277707) World demand for raw materials in 1985 
and 2000. Malenbaum, W. (Pennsylvania Univ., Philadelphia (USA). 
Wharton School of Finance and Commerce). Oct 1977. 161p. NTIS 
PC A08/MF AOl. 

This study analyzes the future demand for the following 
minerals and metals in 1985 and in 2000 that are important inputs for 
industrial output throughout the world: aluminum, chrome, cobalt, 
copper, iron, manganese, nickel, platinum, steel, tin, tungsten, and 
zinc. Together, they account for 80-90 percent of the value of world 
mineral production. Objectives are to provide realistic estimates of 
demand for these twelve materials in the two future periods for the 
world, and for the ten component regions into which the world is 
here divided; andto contribute to methodology for such projections 
through application of ‘intensity-of-use’ procedures. Strong support 
is provided of the relevance of the intensity-of-use method for 
deriving estimates of future demand for materials, including esti- 
mates for regions of the world with limited economic data. Com- 
plete detail by region and by material is available in the text and in 
the tables of the report and its appendix. 


3640 Global political economy of food. Hopkins, R.F. (Swarth- 
more Coll., PA); Puchala, D.J. (eds.). Int. Organ.; 32: No. 3, 581- 
880(Sum 1978). 

This volume was conceived in the aftermath of the interna- 
tional concern about world food shortages in 1973-74. In April, 1975, 
at a meeting of the Board of Editors of International Organization, a 
special issue was authorized to examine “world food institutions.” 
Early chapters were prepared for 1976 meetings of the International 
Studies Association and the American Political Science Association. 
Papers were circulated for a conference at Airlie House in April, 
1977, on Global Food Interdependence. Based on criticisms and 
suggestions at this conference and on earlier reviews by colleagues, 
the authors worked together to create a volume with focus on 
sources of and possible solutions to problems in global food systems. 
This focus led to investigation of various principles of the contempo- 
rary institutional framework shaping world production and distribu- 
tion practices, referred to as the global food regime. Food problems 
are analyzed in terms of regional and national factors, structural 
features, diplomatic patterns and policies for change. Ten papers 
make up this issue, arranged as follows: (1) Section I, Overview; (2) 
Section II, Food Policies of Important Countries (3 papers); (3) 
Section III, Economics, Politics, and the World Food System (3 
papers); and (4) Section IV, Considerations for future policy (2 
papers). A glossary of international food organizations and an exten- 
sive bibliography are included. 


3641 Conversion of primary energy. Pt. 3. Weinlich, K. 
Brennst.-Waerme-Kraft; 30: No. 3, 110-119(Mar 1978). (In German). 
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The results of the lectures given at the 10th world power 
conference held at Istanbul on the theme ‘Conversion of primary 
energy’ are evaluated and discussed. The theme is subdivided from 
the following points of view: (1.) improvement of processes for 
energy conversion (turbines, compound energy burning of coal of 
low calorific value, fluidised bed combustion, use of water power); 
(2.) nuclear power (aims of Government power programmes, further 
development of reactor concepts, exploration of new deposits, 
checking authorisation processes); (3.) combined heat and electricity 
generation (development and technology of power/heat coupling, 
load distribution problems, heat transport and distribution, trends in 
development); (4) conversion of solid fuels into liquid and gaseous 
ones; (5.) hydrogen energy systems 6. Conversion and use of natural 
gas and gas flares; and (7.) mineral oil processing. 


3642 Political aspects of raw materials and the situation of the 
German mining industry 1977. Navjoks, S. Braunkohle; 30: No. 1/2, 
1-2(Jan 1978). (In German). 

After an outline of the situation of the German mining indus- 
try with regard to the hauling capacity per year and the national and 
foreign investment, the article reports on the international coopera- 
tion between the industrialized countries, which have small raw 
materials reserves, and the underdeveloped countries, which are rich 
in raw materials, and on the utilisation of the international markets 
for raw materials. 


3643 Energy update, 1977. Ottawa; Energy, Mines and Re- 
sources Canada (1978). 47p. 

If the world is to avoid a severe oil crunch, Canada and other 
nations must hold down the rate of growth of oil demand. Canada 
had already taken a major initial step in 1976, with the publication of 
the Energy Strategy, and in 1977 followed up with various policies 
and actions, some of which are highlighted in this report. The 
Energy Strategy calls specifically for a reduction of growth in 
energy consumption to less than 3.5 percent annually, and for steps 
to raise domestic oil prices toward international levels (though not 
necessarily all the way) and to assure that natural gas prices rise to 
an appropriate competitive relationship with oil. One important 
method of restraining energy use is through better insulation. In 
1977, Federal-provincial agreement was reached under which crude 
oil prices were to increase by $4 per barrel between mid-1977 and 
January 1979. Prospects for making increased use of natural gas are 
relatively bright. Canada and the United States reached agreement 
on the construction of the Alaska Highway pipeline system through 
Alaska, the Yukon, British Columbia, and Alberta. The strengthen- 
ing of delivery systems was recognized as an important policy goal 
by the Energy Strategy. The Federal government is assisting the 
Atlantic provinces to reduce their oil dependence with funding to 
improve building insulation, to develop replacement fuels, especially 
coal, and to support nuclear power generation, and for various 
improvements in the generation and distribution of electrical power. 
This booklet shows various aspects of the energy situation in graphic 
form, and summarizes the major events of 1977. (MCW) 


3644 Chances and development of focal points of new technol- 
ogies and energy forms in the Federal Republic of Germany. ‘Energy 
in households and small consumption’ as an example. Kammholz, G.; 
Frohnert, H. Energiewirtsch. Tagesfragen; 27: No. 12, 779-794(Dec 
1977). (In German). 

As a substitute for heating oil and natural gas - the most 
important thermal energy sources at the moment -, mainly coal, 
nuclear energy and solar energy (via heat pumps) are available in the 
Federal Republic of Germany. In order to transport these energies 
to the user in the form of easy-to-handle heating energy, investments 
would be necessary for conversion plants, distribution systems and 
households which would lead to increased heating costs. Taking into 
account the existing infrastructure, the economy of different technol- 
ogies and different types of energy are compared in order to find the 
focal points for research and development. A critical assessment of 
the development expenditure shows that some promising technol- 
ogies will hardly be avaliable until the turn of the century. The 
economic comparison incorporates the fields of conversion (includ- 
ing storage), distribution, households, and primary energy. 


3645 Energy: resources and sources. Bauer, L.; Fettweis, G.B.; 
Fiala, W. (Tech Univ, Vienna, Austria). Oesterr. Z. Elektrizitaets- 
wirtsch.; 30: No. 9, 385-396(Sep 1977). (In German). 

The paper investigates the principal assessment criteria which 
are instrumental in the classification of the various energy supplies. 
It is found that in classifying the existing and prospective energy 
supplies the authors have to distinguish between two essentially 
different kinds of supplies; energy resources and energy sources. In 
the case of energy resources a rather large number of different 
classification approaches exists; the bulk of classification schemes, 
though, assesses quantities according to geologic and economic 
criteria. For energy sources, with the exception of hydropower, 
practically no established classification philosophy exists. As a syn- 
thesis of the majority of existing classification schemes for resources, 
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a unifying matrix-like scheme for the interregional exchange of data 
is presented. The paper also includes a proposal of a vector-like 
classification scheme for energy sources. Finally, the principal 
design of a possible common classification scheme for any of the 
totality of energy supplies is discussed; the secondary energy poten- 
tial is ultimate assessment criterion of such a classification scheme. 13 
refs. 


3646 Crop resources. Seigler, D.S. (ed.). New York; Academic 
Press, Inc. (1977). 240p. (CONF-7606177—). $12.50. 

From 17. meeting of the Society for Economic Botany; 
Urbana, IL, USA (13 Jun 1976). 

Eighteen papers originally presented as a symposium on Crop 
Resources at the 17th annual meeting of the Society for Economic 
Botany in Urbana, Illinois, June 13 to 17, 1976 comprise this book. 
The papers are: Potential Wealth in New Crops: Research and 
Development, L. H. Princen; Plant Introductions--A Source of New 
Crops, George A. White; Nonfood Uses for Commercial Vegetable 
Oil Crops, E. H. Pryde; New Industrial Potentials for Carbohy- 
drates, F. H. Otey; The Current Importance of Plants as a Source of 
Drugs, Norman R. Farnsworth; Potentials for Development of Wild 
Plants as Row Crops for Use by Man, Arnold Krochmal and Connie 
Krochmal; Recent Evidence in Support of the Tropical Origin of 
New World Crops, C. Earle Smith, Jr.; Requirements for a Green 
Revolution, G. F. Sprague; How Green Can a Revolution Be, Jack 
R. Harlan; Increasing Cereal Yields: Evolution under Domestica- 
tion, J. M. J. de Wet; Hevea Rubber: Past and Future, Ernest P. 
Imle; Horseradish--Problems and Research in Illinois, A. M. Rhodes; 
Dioscorea--The Pill Crop, Norman Applezweig; Plant Derivatives 
for Insect Control, Robert L. Metcalf; Evolutionary Dynamics of 
Sorghum Domestication, J. M. J. de Wet and Y. Shecter; The Origin 
and Future of Wheat, E. R. Sears; Current Thoughts on Origins, 
Present Status, and Future of Soybeans, T. Hymowitz and C. A. 
Newell; and The Origin of Corn--Studies of the Last Hundred Years, 
Garrison Wilkes. (MCW) 


3647 Mineral Title Examination Institute. Boulder, CO; Rocky 
Mountain Mineral Law Foundation (1977). 476p. (CONF-771178—). 
$37.50. 

From Mineral Title Examination Institute; Denver, CO, USA 
(3 Nov 1977). 

Eight papers were presented at the Oil and Gas Session, 
namely: Scope, Content, and Form of Title Opinions, Lewis C. Cox, 
Jr.; Title Examination of Fee Lands Including Several Mineral 
Interests, Thomas J. Nance; Title Examination of Federal and State 
Lands, John H. Schultz; Title Examination of Indian Lands, Louis 
R. Moore; Title Standards, George M. Porter; Zoning and Land Use 
Affecting Oil and Gas Title Examination, Ramon P. Colvert; Attor- 
ney and Law Firm Responsibility and Ethics, Hugh C. Garner; and 
The Title Examiner and His Opinions as Viewed by The Landman— 
Curative, E. J. Wentworth. The Hard Minerals and’ Coal Session 
included the following papers: An Overview of Mineral Title Exam- 
ination Practice, Gregory P. Williams; Original Title and Creation of 
Mineral Rights, Earl M. Hill and Robert E. McCarthy; Title Exami- 
nation of Mineral Interests in Fee Lands, Leo N. Smith and Larry D. 
Clark; Title to the Unpatented Mining Claim, Keith M. Crouch; 
Mastering the Art of Massive Title Examinations, or the Joy of 
Looking, or Large-Scale Mineral Title Examination Programs—A 
Recipe for Survival, Paul J. Schlauch; Securing Extra Record Title 
Information for Mining Claims, Gerald J. Kitchen; and Special 
Problems of Coal Title Examination, John L. Cravens. (MCW) 


RESEARCH AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 3622, 3737 


3648 (CONF-7710136—, pp 486-491) Appropriate technology 
- the energy crisis. Bosscher, J.P. (Calvin Coll., Grand Rapids, 
I). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The proposal is to initially outline the cognitive aspects--the 
knowledge needs--necessary to generate a technological base that 
will be fitting, germane, and appropriate over against the society it 
must seek to serve. It is proposed, secondly, to indicate the value- 
laden and sensitive aspects--the elements of care and concern--so 
vital in creating a technology that will be thoughtfully supportive 
and, insofar as is humanly possible, non-injurious with respect to the 
people served. Finally, the paper seeks to apply the appropriate 
technological concepts—both the knowing and the caring aspects— 
to the expanding and very real and immediate technical problems 
associated with the energy crisis. 
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3649 (CONF-7710136—, pp 636-642) Countdown for 
research, development, and demonstration 


energy 
t, in America. Day, T. (Mis- 
souri Energy League, Fulton). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The energy research business is rapidly developing an appre- 
ciation of time elements which indicate that in order for '’a system” 
to compete with the big five prime fuels for the generation of 
electric energy, 1982 is going to be a critical year whereby RD and 
D efforts must provide on-line results. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 2604, 2606, 2636, 2637, 2640, 
2656, 2659, 2660, 3121, 3258, 3328, 3335, 3359, 3704 


3650 (CONF-7710136—, pp 280-287) Strategy for utilizing nu- 
clear power. Martens, E.J. (Fitchburg State Coll., MA). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

One of the national goals is to achieve independence in the 
area of energy supplies in the next few years. It is believed that 
attaining this goal will require extensive utilization of nuclear power 
in conventional fission reactors. It is proposed that the best way to 
develop the nuclear resource is through government ownership of 
the reactors. It is argued that this will minimize the risks associated 
with the nuclear-power option and clear the way for its exploitation. 


3651 Renewed confidence in nuclear power. Eklund, S. (IAEA). 
Int. At. Energy Agency Bull.; 19: No. 3, 2-14(Jun 1977). 

Despite and perhaps because of doubts, reassessments, slow- 
downs, and uncertainties, nuclear power is emerging as a necessary 
and irreplaceable source of energy. In the short term, nuclear power 
offers an immediate substitute for oil and gas. In the long term, it 
offers a technologically mature method of increasing energy supply. 
By the turn of the century, the share of nuclear power will grow 
from 3% of primary energy to 15%, and from 10% of electricity to 
35%. The main contribution will be made by LWR’s. The technical 
problems of the fuel cycle for power reactors in operation have been 
solved. Exposure of workers and the general public can be kept to 
an acceptable level now and in the future. Nuclear programs in 
developing nations are highly mature, but the international nonpro- 
liferation regime must be strengthened. Some successes and failures 
of IAEA are mentioned. 


3652 (P—5889) Legislative imperatives for California. New cri- 
teria for nuclear fuel cycle licensing in the light of U.S. anti-prolifera- 
tion policies. Harris, W.R. (RAND Corp., Santa Monica, CA 
(USA)). Jun 1977. 7p. Rand Corp., Santa Monica, CA. 

Testimony before the California Energy Resources Conserva- 
tion and Development Commission, June 14, 1977. 

This brief testimony comments on the relationships between 
the licensing of additional nuclear power plants in California and the 
Commission's duties under AB 2820 (nuclear fuel reprocessing) and 
AB 2822 (high-level nuclear waste management), and on the possibil- 
ity of decoupling decisions on the licensing of nuclear power plants 
from decisions on the acceptability, timing, or location of reprocess- 
ing facilities. Halting the export of reprocessing facilities can aid in 
preventing proliferation. The decisions on licensing new nuclear 
power plants can be decoupled from decisions on reprocessing. 

) 


(DLC 


3653 Iran's nuclear programme gathers momentum. Green- 
halgh, G. Energy Int.; 15: No. 9, 27-30(Sep 1978). 

The need and feasibility of Iran’s ambitious goal of having a 
nuclear power capacity of 24,000 MW, or half its electrical capacity, 
before the year 2000 is questioned by some. Pressures for a high 
living standard and the need for a rapid transformation to an 
industrialized economy based on electricity, combined with Iran's 
climate and natural resources, has prompted the government to 
select nuclear power generation and reserve its vast oil and gas 
supplies for premium uses. Once the country’s nuclear capacity is 
established, it can press for higher oil prices that will extend the life 
of oil deposits and limit its use to nongenerating purposes. Solar 
energy is a viable energy source for the other half of Iran's power 
needs, along with coal and natural gas. A signer of the Non- 
Proliferation Treaty agreements, Iran has four nuclear stations under 
construction, four on order, and eight in the planning stage. The 
plants are forming an interconnected network. A substantial invest- 
ment in fuel-cycle and enrichment capability is required for such a 
large program. This will depend on a transfer of technology and the 
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development of skilled personnel. Successful administration of the 
Atomic Organization of Iran (AEOJ) will be a key factor. 


3654 Nuclear desalination for Saudi Arabia: an appraisal. 
Abdul-Fattah, A.F.; Husseiny, A.A.; Sabri, Z.A. (Univ of Riyadh, 
Saudi Arabia). Desalination; 25: No. 2, 163-185(Apr 1978). 

The viability of using nuclear energy in desalting seawater in 
Saudi Arabia is considered. On the basis of recent plans to expand in 
the capacity and distribution of power and desalination plants, 
scenarios are developed to examine the economics of nuclear sys- 
tems within the frame of present development. Merits of employ- 
ment of nuclear energy are discussed and regional factors which may 
affect future plans are presented. 26 refs. 


3655 Economic consequences of a nuclear energy moratorium. 
Schmitt, D.; Junk, H. (Univ Koeln, Energiewirtsch Inst, Ger). 
Kerntechnik; 20: No. 1, 10-19(Jan 1978). (In German). 

The extension of nuclear electric power generation is one of 
the central topics of the present discussion of energy policy. A 
rational decision for energy policy requires weighing the costs and 
benefits of nuclear power. An attempt is made here to present a 
contribution to this discussion by analyzing the economic conse- 
quences of a nuclear energy moratorium. Basis of the determination 
of these economic cconsequences is a presentation of the distur- 
bances in the economic process associated with a moratorium. 
Starting from the “electric power generation gap” the additional 
costs to the industrial and political economy are sketched. This is 
followed by a calculation of the cost increases in the electricity 
sector for three variants of a moratorium. 4 refs. 


3656 Health implications of nuclear power production. Copen- 
hagen; World Health Organization (1978). 75p. 

Report on a working group, Brussels, 1—5S December 1975. 

The Regional Office for Europe of the World Health Organi- 
zation, in collaboration with the Government of Belgium, convened 
a Working Group in Brussels, 1 to 5 December 1975, to study, 
discuss, and appraise the effects of nuclear power industry on man 
and the environment. The meeting was attended by 19 temporary 
advisors from 12 European countries and from the USA. The 
Working Group reviewed the experience gained from building and 
operating nuclear facilities and made estimates of the attendent 
health risks and considered risks from the generation of electrical 
power from other types of fuels. Attention was focused on (a) the 
radiation risks to man, both somatic and genetic, and the environ- 
mental aspects of the nuclear fuel cycle, from the mining of uranium 
to the final stages of decommissioning a nuclear plant and the 
storage and disposal of radioactive waste products; (b) the likelihood 
and consequences of nuclear and non-nuclear accidents, sabotage, 
and theft of nuclear material. The Working Group considered meas- 
ures to protect the population, (including safety regulations and 
emergency procedures following an accident); technical and admin- 
istrative procedures on both the national and international levels; 
education and training of personnel in the nuclear power industry; 
and public information. A quantitative evaluation of radiation risks 
for workers and the general population, as well as non-radiation 
occupational fatalities in the various stages of the nuclear fuel cycle, 
was incorporated in a summary table as a function of power output. 
(MCW) 


3657 Non-proliferation and international safeguards. Vienna; 
International Atomic Energy Agency (1978). 76p. 

Prepared in connection with United Nations special session of 
General Assembly devoted to disarmament, 23 May to 28 Jun 1978. 

This booklet consists of 13 separate, brief analyses related to 
the subject title, namely: The International Scope of IAEA Safe- 
guards; Application of Safeguards Procedures; Computer-Based 
Safeguards Information and Accounting System; IAEA Training 
Activities Related to State Systems of Nuclear Materials Accountan- 
cy and Control; Surveillance and Containment Measures to Support 
IAEA Safeguards; International Plutonium Management; Safeguards 
for Reprocessing and Enrichment Plants; Non-Destructive Assay: 
Instruments and Techniques for Agency Safeguards; The Safeguards 
Analytical Laboratory: Its Functions and Analytical Facilities; Reso- 
lution of the UN General Assembly on the Treaty on the Non- 
Proliferation of Nuclear Weapons of 12 June 1968; The Treaty on 
the Non-Proliferation of Nuclear Weapons; Final Declaration of the 
Review Conference of the Parties to the Treaty on the Non- 
Proliferation of Nuclear Weapons, May 1975; Resolutions on the 
IAEA's Work in the Field of the Peaceful Uses of Atomic Energy, 
adopted by the UN General Assembly on 8 and 12 December, 1977; 
and a Map on the NPT situation in the world (with explanations). 


3658 Nuclear power and radioactive waste: a sub-seabed dispos- 
al option. Deese, D.A. Lexington, MA; Lexington Books (1978). 
223p. D. C. Heath and Co., Lexington, MA. 

The radioactive waste disposal programs of most countries 
are still focused on investigation of land-based geologic formations 
as possible containment media for radioactive wastes. Important 
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discoveries in geological oceanography and amazing advances in 
ocean engineering over the past decade have, however, led several 
countries to investigate another promising possibility for geologic 
disposal of radioactive waste--isolation within the deep seabed or 
sub-seabed disposal. Beyond the various technical advantages and 
disadvantages involved, use of the international seabed for radioac- 
tive waste disposal raises a multitude of social, economic, political, 
legal, institutional, and ethical issues. These issues are analyzed in 
this volume. 


3659 Nuclear energy in the Soviet Union. Gourdon, J. (CEA- 
Cent d’Etud Nucl, Cadarache, Fr). Rev. Gen. Nucl; No. 6, 502- 
511(Dec 1977). (In French). 

The reasons for developing nuclear power in the Soviet 
Union are analyzed describing the major developments in the field, 
the types of moderators used, etc. 


3660 Windscale: ninety days and more. Wilson, E. Nature 
(London); 269: No. 5630, 640-642(20 Oct 1977). 

The progress of the 90-day Windscale inquiry is summarized. 
British scientists are dealing with the problem of the close links 
between nuclear power development as an energy option and its 
social and political consequences for the future. The inquiry is 
specifically to decide whether or not to build an oxide fuel repro- 
cessing plant at the Windscale site, but it has become the platform 
for discussions on Britain's future energy options. At issue are the 
level of radioactive discharges from Windscale into the Irish Sea. 
Nobody yet really knows what happens to radiopathogens once they 
get into the silt and marine food chains. The major question of 
avoiding plutonium proliferation is addressed, and several positive 
suggestions have been made. These include an international bank for 
buying, storing, and allocating nuclear materials; and an international 
license for research into storage options, reprocessing, and the fast 
breeder. 


3661 Nuclear power programs and the nuclear fuel cycle. Jnz. 
At. Energy Agency Bull.; 19: No. 3, 14-20(Jun 1977). 

Reports from international organizations at IAEA's confer- 
ence in May 1977 stressed the need for viable nuclear power 
programs, and reports from Canada, W. Germany, France, Italy, 
Japan, the U.K., the USSR, and the U.S. confirmed the commitment 
of these nations to strong programs. Prerequisites for a viable 
industry were identified in papers delivered at the conference: a safe 
and economically sound technology for the entire fuel cycle; place- 
ment of the technology in industrial use with capacity to provide an 
adequate supply; and national and international agreement on poli- 
cies for industrial application of available technology. (5 photos, 21 
references) 


3662 Nuclear power in developing countries. Jnt. At Energy 
Agency Bull.; 19: No. 3, 27-31(Jun 1977). 

As of March 1977, only five developing nations (Argentina, 
Bulgaria, Czechoslovakia, India, and Pakistan) had nuclear plants in 
operation, with a combined net output of about 2000 MW. These, 
and 11 other countries, have reactors under construction, ordered, or 
planned for operation by 1985. A wealth of data on specific nuclear 
programs of developing states was produced at IAEA's international 
conference held in Salzburg, Austria, May 1977. Nuclear develop- 
ment highlights in Brazil, Egypt, Hungary, India, Indonesia, Paki- 
stan, and the Philippines are reviewed. 


3663 Nuclear power and public opinion. Jnt. At. Energy Agency 
Bull.; 19: No. 3, 34-38(Jun 1977). 

Nuclear power and public opinion were debated at the IAEA 
conference held in Salzburg in May 1977. The importance of an 
open discussion of the questions was emphasized. While many indi- 
viduals have been reached by informational material or campaigns in 
several countries, the percentage of the general population that is 
well informed appears to be low. International organizations, such as 
IAEA and WHO, should play an important role in disseminating 
information on nuclear energy. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 3734 


3664 (CONF-7709116—) Interagency coordination meeting on 
energy storage. (Department of Energy, Washington, DC (USA). 
Div. of Energy Storage Systems). 1977. 156p. Dep. NTIS, PC A08/ 
MF AOI. 

From Interagency coordinating meeting on energy storage; 
Washington, DC, USA (14 Sep 1977). 

This report contains summaries of 15 presentations and 4 
extemporaneous remarks of the Interagency Meeting on energy 
storage technology. The 15 presentations are: Energy Storage-- 
Strategy for the Future, George F. Pezdirtz; Physical Energy Stor- 
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age Program in ERDA's Division of Energy Storage Systems, 
Robert R. Reeves; Thermal Energy Storage R and D Program for 
Solar Heating and Cooling, Allan I. Michaels and Stephen L. 
Sargent; Summary of Energy Storage Activities Within ERDA’s 
Division of Solar Energy Central Receiver Program, T.D. Brum- 
leve; Transport of Water and Heat in an Aquifer Used for Hot 
Water Storage--Digital Simulation of Field Results, S.P. Larson; 
Energy Storage Boiler Tank Progress Report, T.A. Chubb, J.J. 
Nemecek, and D.E. Simmons; Summary of Energy Storage Projects 
at the NASA Lewis Research Center, William J. Masica; Review of 
a Study Concerning Institutional Factors Affecting Vehicle Choice, 
William J. Devereaux; Flywheel Projects in the Department of 
Transportation, Part 2--Research at the University of Wisconsin 
(discussion only), Robert Husted; UMTA Flywheel Energy Storage 
Program, James F. Campbell; Flywheel Projects in the Department 
of Transportation, Part 4--Flywheels for Railroad Propulsion (dis- 
cussion only), John Koper; NASA's Support of ERDA’s Hydrogen 
Energy Storage Program, E.A. Laumann; EPRI’s Energy Storage 
Program; Thomas R. Schneider, Electric Power Research Institute; 
Battery Storage Program, Kurt W. Klunder; Utility Applications 
Energy Storage Programs, J. Charles Smith. Extemporaneous re- 
marks by James D. Busi, Donald K. Stevens, F. Dee Stevenson, and 
Harold A. Spuhler are included. (MCW) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 3066, 3301 


3665 (ANL/EES-CP—19) Thermal Transmission Integrated 
Community Energy Systems. Calm, J.M.; Roberts, J.J.; Rabl, V.A. 
(Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 11p. (CONF-780801—32). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

This paper introduces the Thermal Transmission Integrated 
Community Energy Systems (ICES) concept as a means of achiev- 
ing energy conservation and specifically for reducing consumption 
of scarce fuels. Thermal Transmission ICES are an extension of 
cogeneration and district heating/cooling energy system approaches 
in which high-quality thermal energy is generated remotely from 
and transmitted in thermal form to the final cogeneration site. This 
thermal energy is then used for electrical generation as well as for 
district heating and/or cooling. The split-system approach with a 
connecting thermal-transmission link offers significant conservation 
potential, especially in existing urban areas being retrofit for district 
heating or cogeneration. An analysis of the thermal-transmission- 
based cogeneration approach, as well as its integration with other 
community energy services, is provided. 11 figs., 13 refs. 


3666 (ANL/ICES-TM—%) Costs of urban area retrofit to dis- 
trict heating and cooling systems: north-central cities. Santini, D.J.; 
Davis, A.A.; Marder, S.M. (Argonne National Lab., IL (USA)). Mar 
1978. Contract W-31-109-ENG-38. 67p. Dep. NTIS, PC A04/MF 
AOl. 

This study considers the major urbanized areas of six U.S. 
cities (Washington, D.C.; St. Louis; Cleveland; Milwaukee; Detroit; 
Chicago) to arrive at reasonably accurate estimates of costs required 
to retrofit them with district heating and cooling systems. Only costs 
associated with heating and hot water are addressed here. Demand 
estimates and energy-supply analyses are made, and component 
capital costs are estimated to arrive at annualized system costs. 
Finally, a comparison of alternative energy-delivery options is made, 
and estimates of scarce-fuel savings are derived. 39 refs., 12 figs., 14 
tables. 


3667 (BNL—24823) Long-distance transmission of hot water 
for district heating. Karkheck, J. (Brookhaven National Lab., Upton, 
NY (USA)). 1978. Contract EY-76-C-02-0016. 7p. (CONF-780801— 
29). Dep. NTIS, PC A02/MF AOI. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The technical feasibility of hot-water-based district heating 
has been demonstrated by years of operation of large-scale systems 
in Europe and parts of Asia. District heating affords the Opportunity 
of substituting low-grade heat resources for prime fossil fuels in the 
space- and water-heating market, thus conserving scarce fuels. De- 
velopment of cheap, reliable long-distance hot-water-transmission 
technology could lead to far-reaching consequences for the U.S. The 
profile of distances between markets and potential heat sources is 
investigated. Potential sources include geothermal resources and 
power plants. Typical market characteristics are analyzed, and the 
technical and economic aspects of long-distance transmission to 
these markets is presented. Results show that the limits to feasibility 
of long-distance hot-water transmission are determined by economic, 
not technical factors. Inclusion of district-heat service for air condi- 
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tioning, and heating and drying industrial processes can dramatically 
affect the economic picture for district heating, especially in warmer 
climates. Cost-reducing developments in transmission technology 
could have greater payoff when applied to distribution systems. 11 
refs., 5 tables, 8 figs. 


3668 Case for CASES: a Community Annual Energy Storage 
System. Powell, W.R. (Johns Hopkins Univ., Baltimore). Environ- 
ment; 20: No. 6, 14-20, 40-41(1978). 

The Community Annual Energy Storage System (CASES) is 
described as a thermal utility concept which stores waste summer 
heat for winter use and waste winter cold for summer air condition- 
ing. As a concept, CASES can be demonstrated only by simulation, 
although the equipment is available. Both warm and cooled water 
are available continuously for each building in the community 
through a network of two pipes. Short-term storage for surplus hot 
and cold water is provided with a central facility consisting of two 
impoundment basins of the same size. Either aquifer or ice storage 
can be used for long-term storage. The system's components consist 
of uninsulated pipelines and individual heat pumps, which would be 
rented to the building occupants. CASES proponents project an 
80% saving of the energy used for heating and cooling a community 
and a significant leveling of peak loads. A summary of monthly cost 
projections and efficiency shows the greatest savings will occur 
during the summer months. 


3669 Heat-and-power stations and heating plants (heat genera- 
tion). Monostory, G. Energ. Atomtech.; 30: No. 7, 299-306(1977). (In 
Hungarian). 

The generation of heat supply by hot water is inevitable in 
uneven district-heating developments. Heat generated in backpres- 
sure can be expected to decrease. The annual rate of increase of the 
industrial heat supply is decreasing. The delay of a heat and power 
station in Budapest may lead to disadvantageous emergency solu- 
tions. 


CONSERVATION 


REFER ALSO TO CITATION(S) 3665, 3667, 3701, 3705, 3712, 
3769, 3770, 3791, 3792, 3816, 3836, 3837 


3670 (ANL/CES-TM—1) Options for energy conservation in 
site and neighborhood design: a development case studies workshop. 
(Argonne National Lab., IL (USA)). Jun 1978. Contract W-31-109- 
ENG-38. 20p. Dep. NTIS, PC A02/MF AO1. 

This introductory meeting of the Site and Neighborhood 
Design (SAND) program identified and addressed areas of mutual 
concern to the contractor teams and the sponsoring organization, the 
Community Systems Branch, Division of Buildings and Community 
Systems. Of particular importance was realizing various conserva- 
tion options for the five case studies. Distinguishing features of 
presentations on Burke Center (suburban Fairfax County, Virginia); 
Greenbriar (Tidewater, Virginia); Shenandoah (Corveta County, 
Georgia); Radisson, New York; and the Woodlands, (Houston, 
Texas) are summarized. At a panel discussion, the following subjects 
were discussed: energy system alternatives at the community scale; 
architectural and engineering systems; consumer products; passive 
site options. Developer activities are reviewed. It is concluded that 
the case studies are not purely research, but to mobilize developers, 
utilities, and local government to work together to realize more 
energy efficient site and neighborhood scale developments. (MCW) 


3671 (ANL/EES-CP—17) Methodologies for comprehensive 
community energy management planning. Kaminsky, J.; Tschanz, J.F. 
(Department of Energy, Washington, DC (USA). Office of Building 
and Community Systems; Argonne National Lab., IL (USA)). 1978. 
Contract W-31-109-ENG-38. 19p. (CONF-780744—2). Dep. NTIS, 
PC A02/MF AOI. 

From |. conference on energy and community development; 
Athens, Greece (10 Jul 1978). 

In order to adress barriers to community energy-conservation 
efforts, DOE has established the Comprehensive Community 
Energy Management (CCEM) program. The role of CCEM is to 
provide direction and technical support for energy-conservation 
efforts at the local level. The program to date has included project 
efforts to develop combinations and variations of community energy 
planning and management tools applicable to communities of diverse 
characteristics. This paper describes the salient features of some of 
the tools and relates them to the testing program soon to begin in 
several pilot-study communities. Two methodologies that arose 
within such an actual planning context are taken from DOE-spon- 
sored projects in Clarksburg, West Virginia and the proposed new 
capital city for Alaska. Energy management in smaller communities 
and/or communities with limited funding and manpower resources 
has received special attention. One project of this type developed in 
general methodology that emphasizes efficient ways for small com- 
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munities to reach agreement on local energy problems and potential 
solutions; by this guidance, the community is led to understand 
where it should concentrate its efforts in subsequent management 
activities. Another project concerns rapid growth of either a new or 
an existing community that could easily outstrip the management 
resources available locally. This methodology strives to enable the 
community to seize the opportunity for energy conservation through 
integrating the design of its energy systems and its development 
pattern. The last methodology creates applicable tools for compre- 
hensive community energy planning. (MCW) 


3672 (CONF-7710136—, pp 250-257) Economic restraints on 
reduced energy use in agriculture. Hill, L.D. (Univ. of Illinois, 
Urbana). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Many of the popular suggestions for improving energy use 
under mechanized agriculture would result in a reduction in total 
food supply, or they are in conflict with economic decisions. This 
paper examines several of these suggestions and identifies the eco- 
nomic limits to their implementation. The choice of food products or 
techniques of production must be evaluated in the context of all uses 
of energy. Only a market system is capable of permitting every 
consumer to express his preferences for the infinite array of foods 
and energy uses. 


3673 (CONF-7710136—, pp 319-324) Consumers’ attitude 
toward energy conservation in a middle-size city. Agarwal, M. (Univ. 
of Evansville, IN); Johnson, D. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This study explores the attitude of household consumers 
toward conservation in their electrical usage. It examines whether a 
time-of-day pricing structure will influence their response to shifting 
their electrical usage from peak to non-peak hours. It also attempts 
to measure their perceived elasticity of electricity consumption. 


3674 (CONF-7710136—, pp 341-346) Energy savings at no 
cost. Mosimann, J.E. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A case history is presented of how a large manufacturer of 
sophisticated electron devices embarked on an energy-conservation 
program that resulted in an overall reduction of 38% in annual 
energy used. Greatest savings of energy were realized from the 
projects that required essentially no capital dollars to incorporate. 


3675 (CONF-7710136—, pp 347-357) Federal automobile fuel 
economy standards: a status report. Scheiner, S.R. (Dept. of Trans- 
portation, Washington, DC). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The Energy Policy and Conservation Act (EPCA) was en- 
acted into law in December 1975 and is an important part of our 
national energy program. A section of the EPCA is concerned with 
“Improving Automotive Efficiency” and delegates various rulemak- 
ing responsibilities to the Department of Transportation relating to 
both passenger automobiles and nonpassenger automobiles. The 
scope of this paper is limited to a discussion of passenger automobile 
fuel economy standards for model years 1981 and beyond. A review 
of the background and rationale for the rulemaking to date and plans 
for the future are included. 


3676 (CONF-7710136—, pp 358-366) Systematic implementa- 
tion of local, state, and Federal regulations to control transportation 
and land use can reduce energy required for transportation. Josey, 
J.L.; Clark, J.E. (Clemson Univ., SC). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Petroleum is available in limited amounts and the transporta- 
tion industry is currently using a giant share of the petroleum-based 
fuel used in America. Ways are explored in this paper to reduce the 
amount of fuel needed to maintain mobility. Regulations on transpor- 
tation and land use are shown to be potential tools for fuel savings. 
23 refs. 
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3677 (CONF-7710136—, pp 367-378) Improving energy effi- 
ciency by Federal regulation. Hyman, B. (Univ. of Washington, 
Seattle); Hegler, B.E. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This paper examines the scope and nature of Federal activities 
devoted to improving the efficiency of energy utilization in build- 
ings, consumer products, motor vehicles, and industrial processes 
and equipment. Several forms of regulation are identified and their 
characteristics are explored. It is postulated that consistency of an 
overall policy of energy-efficiency regulation can be ascertained 
from the examination of a regulatory-policy matrix. 


3678 (CONF-7710136—, pp 461-470) Impact of a continuing 
energy crisis: changing attitudes and behaviors regarding thermostat 
setback. Frazier, J.W. (State Univ. of New York, Binghamton); 
Harvey, M.E. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A sample of Akron, Ohio SMSA households are utilized to 
examine thermostat setback as an energy-conservation strategy. 
Socio-economic differences between adopting households are evalu- 
ated using discriminant analysis. The results constitute the bases on 
which recommendations for future increased use of the thermostat- 
setback strategy are made. 50 refs. 


3679 (CONF-7710136—, pp 523-529) Quantification of energy- 
resource consumption. Coad, W.J. (Charles J. R. McClure and Asso- 
ciates, St. Louis). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This paper addresses the fundamental issue of energy conser- 
vation in exploring the question: what is to be conserved. Following 
a brief chronology of the situation leading to the present-day con- 
cerns regarding the energy intensity of our economy, the role of the 
engineering community in addressing solutions is discussed. The 
conclusion developed is that the engineering disciplines must assume 
the lead in channeling energy-conservation efforts toward the salient 
goal of reducing excessive use of energy resource matter. 


3680 (CONF-7710136—, pp 530-545) Energy conservation in 
buildings: the Missouri plan. Whittier, J.; Jurkiewicz, B.; Fisher, W. 
(Missouri Dept. of Natural Resources, Columbia). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

In 1974, approximately 23% of Missouri energy was con- 
sumed in the residential sector. In 1980, this figure is projected to be 
21%. The reduction reflects already-implemented conservation ac- 
tivities and the increased use of electric heating at higher end-point 
efficiency. Estimates suggest that energy savings of nearly 50% 
could be achieved in this sector, primarily by upgrading the thermal 
efficiency of building structures and changing user-behavior pat- 
terns. This given potential, the reduction of energy consumption in 
this sector has become a major target of the Missouri Energy 
Conservation Plan. The intent of the residential portion of the 
conservation plan is to establish a variety of programs ranging from 
mandatory practices, through incentive and assistance programs, to 
persuasive voluntary programs, reinforced by a strong set of public 
awareness and energy conservation education programs. The com- 
mercial/institutional sector uses 20% of the energy consumed in 
Missouri. Approximately 75% of this is used for lighting and space 
heating. Experience and estimates suggest that energy demand in 
new buildings can be reduced by as much as 60% but the average is 
30 to 40%. Energy consumption in existing buildings can be reduced 
from 15 to 20% with little, if any, initial costs; and 15 to 25% 
additional savings through investments that can be recovered in less 
than 3 years based on 1977 fuel costs. Given this potential, the 
reduction of energy demand in this sector is a second objective of 
the Missouri Energy Conservation Plan, which is described in detail. 
In conclusion, the potential for energy conservation in buildings is 
very high, even though the savings between now and 1980 appear 
low; .31% for new residential/commercial buildings, and .95% for 
efforts in existing residential/commercial buildings. 


3681 (CONF-7710136—, pp 546-555) Energy conservation: 
statewide efforts in Oklahoma. Turner, W.C. (Oklahoma State Univ., 
Stillwater); Mize, J.H.; Hill, R.G. 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 
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In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Most states have recently exerted considerable effort toward 
designing comprehensive energy-conservation plans. This — de- 
scribes Oklahoma's experience and the resulting plans. The State 
Energy Conservation Plan (SECP), Supplemental State Energy 
Conservation Plan (SSECP), and Energy Extension Service Plan 
(EES) are emphasized. Other statewide programs are discussed. 


3682 (CONF-7710136—, pp 556-563) State energy program 
involving the Montana State University System. Warrington, R.O. Jr.; 
Charles, J.A. (Montana State Univ., Bozeman). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This paper concerns the University’s role in a statewide 
energy program being developed in Montana. Using the facilities 
and expertise available in the Montana State University System, a 
program of research, education, and information activities will be 
enacted that will encourage energy conservation and the use of 
alternate energy devices. In this way the University will realize its 
full public-service potential. 


3683 (HCP/W2977—05/1) How to operate an Energy Advisory 
Service. Volume I. Report and recommendations. Final report. Spak, 
G.T. (New York Inst. of Tech., Old Westbury (USA)). Jun 1978. 
Contract EY-76-S-02-2977. 136p. Dep. NTIS, PC A07/MF AOl1. 
An experimental Energy Advisory Service was created and 
operated by the New York Institute of Technology to test the 
effectiveness of various channels of communication in the dissemina- 
tion of energy conservation information and technical assistance to 
homeowners, architects, engineers, builders, contractors, business 
persons, public officials, and the media. A telephone Hot Line, a 
comprehensive Energy Information Center, and a broad gauge Re- 
ferral Service were operated as a unified complex and serviced more 
than 5000 Hot Line inquiries from homeowners (67%) and others 
(33%). More than half the homeowners who called the Hot Line 
then spent an average of $1280 each to retrofit their homes on the 
basis of information learned. Approximately 487 professionals and 
others used the information and research services of the Energy 
Information Center, in addition to those using the Hot Line. Overall 
benefit/cost ratio was greater than 11 : 1. An innovative interactive 
Television Seminar series serviced 2200 professionals directly and 
indirectly with videotaped material and live discussion on all aspects 
of energy conservation, at a cost of $32.00 per participant. Follow- 
up surveys indicated that the large majority of all users believed the 
Energy Advisory Service was valuable, reliable, and unique as a 
comprehensive, easily accessible source of information and technical 
assistance On energy conservation and alternative energy systems. 


3684 (HCP/W2977—05/2) How to operate an Energy Advisory 
Service. Volume II. New York Institute of Technology Energy Infor- 
mation Center and Referral Service resource material. Final report. 
Spak, G.T. (New York Inst. of Tech., Old Westbury (USA)). Jun 
1978. Contract EY-76-S-02-2977. 144p. Dep. NTIS, PC A07/MF 
AOl. 

The NYIT Energy Information Center is a comprehensive 
information service covering every aspect of energy conservation 
and related technology, including conservation programs and prac- 
tices, alternative energy systems, energy legislation, and public 
policy development in the United States and abroad. Materials in the 
Center can be located through a Card Catalog System and a Vertical 
File System. The Card Catalog System has entries which organize 
books and other printed materials according to authors/titles and 
according to the subject headings developed by the Library of 
Congress. The Vertical System contains pamphlets, newsclips, re- 
prints, studies, announcements, product specifications and other 
ephemeral literature, and is organized according to subject headings 
based on the emerging vocabulary of the energy literature. The key 
to vertical file resources is the Thesaurus of Descriptors which is 
given. The Thesaurus includes all subject headings found in the 
Vertical File as well as other cross referenced terms likely to come 
to mind when seeking information on a specific energy area. 


3685 (HCP/W2977—05/3) How to operate an Energy Advisory 
Service. Volume III. New York Tech Energy Hot Line resource 
material. Final report. Spak, G.T. (New York Inst. of Tech., Old 
Westbury (USA)). Jun 1978. Contract EY-76-S-02-2977. 234p. Dep. 
NTIS, PC All/MF AOl1. 

Part A first presents a complete list of major categories and 
key words which structure the Hot Lines card system. Main catego- 
ries included are: energy conservation, insulation, HVAC, appli- 
ances, energy management, solar, alternate energy sources, wind 
power, nuclear natural gas, crude oil, coal, energy statistics, trans- 
portation, energy policy, environment, agribusiness and energy. Di- 
rection for using the 442 card system Question and Answer File and 
a replica is provided of all information appearing on the cards. The 
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pamphlets and other published materials (104) used in Hot Line 
mailings are listed (Part B). Part C provides a key to information 
packets assembled that are available on request. (MCW) 


3686 (NMEI—188-18C) Efficient use of energy. Ford, K.W. 
(New Mexico Inst. of Mining and Technology, Socorro (USA). NM 
Energy Inst.). Mar 1978. 27p. (CONF-780325—2). New Mexico 
Energy Inst., Univ. of New Mexico, Albuquerque, NM. 

From Symposium on *Energy and Development in the 
Americas* Santos, Brazil (12 Mar 1978). 

The author discusses conservation in its broad sense to en- 
compass all possible approaches to saving fuel, and referring specifi- 
cally to energy efficiency to lay stress on the more technical side of 
conservation. It is entirely unrealistic, he suggests, to imagine that 
voluntarily altered “lifestyles” will have an appreciable effect on 
national or international patterns of energy consumption; significant 
conservation will result only from economic incentive and govern- 
ment regulation. Energy-efficient practices can be stimulated in both 
ways. Mr. Ford explores two beliefs about the negative effects of 
energy conservation and explodes these myths, as he calls them. 
Myth-1 says there is a fixed proportionality of GNP to per-capita 
energy consumption--that affluence can be increased only if energy 
consumption is increased; and any decrease in energy use means a 
decrease in the standard of living. Myth-2 says increasing energy 
supply is progressive and stimulates the economy; decreasing energy 
demand is regressive and depresses the economy. After these myths 
are discussed in detail, he discusses the technical and nontechnical 
aspects of energy conservation; task definition (how efficiently 
energy is used depends on how tasks are defined); measures of 
efficiency; lessons of the second law of thermodynamics; efficiency 
targets and opportunities; and energy and agriculture. 27 references. 
(MCW) 


3687 (NP—23391) Energy in transport. Volume 2. Policies. 
Report No. 27. (Beca, Carter, Hollings and Ferner Ltd., Auckland 
(New Zealand)). Nov 1977. 157p. Dep. NTIS (US Sales Only), PC 
A08/MF AOI. 

The study identifies and evaluates realistic and practical trans- 
port policy changes related to fuel saving. Road transport consumes 
almost 90% of fuel supplied to the New Zealand internal transport 
sector. In the introductory chapter, transport fuel users; fuel conser- 
vation in rail, sea, and air transport; and social aspects of saving fuel 
are briefly discussed. The remainder of the report addresses road 
transport policies that might save fuel; they are divided into five 
groups, each successive group involving measures with greater 
restraints on personal mobility and lifestyle. Petrol rationing is the 
most direct and immediate means of reducing fuel use, and it is 
assessed that a savings level of 3 or 4% of domestic transport fuel 
would be acceptable to the public. A similar policy would be to 
“ration” by price; for example, 8% would be saved if petrol price 
were doubled. In the long term, 8% savings can be made by 
modification of the vehicle fleet by favoring more economical vehi- 
cles through duties, taxes, import quotas, and licensing. Around 1 or 
2% could be saved by each of the following policies: driver educa- 
tion in economy driving techniques, engine tuning added to warrant 
of fitness checks, area traffic control, and linked signals to reduce 
stop/start driving. Other policies save even less, except that addition 
of methanol to petrol (12%), and conversion of fleets to LPG (11%) 
and CNG (1.5%), would save imported oil, but not energy. (MCW) 


3688 (NP—23414) Revised Missouri State energy conservation 
plan. (Missouri Energy Agency, Jefferson City (USA)). 31 Mar 1978. 
311p. Missouri Energy Program, Jefferson City, MO. 

In May of 1977 the Missouri Energy Conservation Plan was 
submitted to the Federal government in accordance with the Energy 
Policy and Conservation Act of 1975 (EPCA). In August of 1977 the 
State submitted a supplemental energy conservation plan as a result 
of the Energy Conservation and Production Act of 1976 (ECPA). 
These two documents are the basis for energy conservation efforts in 
the state. Additional projects, such as the Energy Extension Service 
(EES), are also being studied and implemented. To facilitate imple- 
mentation and management, these two components (EPCA, ECPA) 
have been integrated within the revised Missouri Energy Conserva- 
tion Plan to provide a foundation for a comprehensive state conser- 
vation program. This document provides a summary of each pro- 
gram measure included in the Base and Supplemental Plans as well 
as implementation strategies. The original Plan incorporated five 
mandated energy conservation measures required by EPCA and 
included additional measures that are estimated to conserve 5.2% of 
the projected annual energy usage for 1980. Six mandatory measures 
are included in the revised version: mandatory thermal efficiency 
standards for new and renovated buildings; mandatory lighting effi- 
ciency standards for public buildings; ridesharing demonstration and 
promotion; state and local government procurement practices; and 
right turn on red. Recommendations are discussed for the industrial/ 
commercial and residential sectors. Public education and awareness 
measures, governmental/institutional measures, and intergovernmen- 
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tal measures are included. Other measures recommended include 
waste oil recycling and public education in the agriculture sector. 


3689 (TID—28486) Connecticut's Home Energy Savers’ Pro- 
gram. Final report. (Connecticut Dept. of Planning and Energy 
Policy, Hartford (USA)). Jul 1977. Contract EM-76-F-01-8096. 198p. 
Dep. NTIS, PC A09/MF AO1. 

Portions of document are illegible. 

The State of Connecticut, under a cooperative agreement 
with the Federal Energy Administration, was to be responsible for 
implementing, evaluating, and conducting a statewide residential 
conservation program. The sub-tasks of the objectives were to: (1) 
reduce energy consumption among its single-family residences by 
insulation and other energy-conservation methods; (2) consider, 
design, and implement different approaches to encourage homeown- 
ers’ energy conservation improvements; (3) establish an information- 
al, toll free, Hotline,” to provide energy conservation assistance and 
technical data to the state residents; (4) promote the program 
through the media, using public service announcements, press re- 
leases, newspaper articles, and distribution of an energy quiz; (5) 
provide and distribute an energy conservation booklet that indicates 
information on how to measure, save, and use energy conservation 
improvements; and (6) create volunteerism for Connecticut citizens 
to organize, lead, and conduct Home Energy Savers’ Program 
(HESP) Workshops throughout the State of Connecticut. Results of 
the program must be classified as successful. This opinion is based on 
the number of single families reached, the cooperation received by 
the state from all sectors of Connecticut's citizenry, number of 
workbooks and quizzes distributed, workshops conducted and 
number of families who implemented residential energy-conservation 
improvements. These results are summarized. 


3690 Energy economy begins at home: towards a reconciliation 
of energy policies and human settlement policies. Jackson, C.1. (Minis- 
try of State for Urban Affairs, Ottawa). Environ. Policy Law; 4: No. 
2/3, 85-87(Jul 1978). 

National governments have been emphasizing energy supply, 
which is largely determined at the national and international level, 
rather than energy use, which is often determined at a local and 
individual level, in setting energy conservation policies. For govern- 
ments to effect long-term influence on how energy is used in human 
settlements, they must use indirect methods that differentiate be- 
tween the planning and the energy characteristics of a building. 
Radical changes in building codes could prove ineffective because of 
individual behavior patterns, while higher energy-performance 
standards could have a significant effect on fuel consumption. The 
Ottawa Seminar examined ways to improve existing structures in the 
member countries and considered which international activities 
might be helpful in reconciling energy policies with social policies. 


3691 Texas energy conservation program: local governments. 
Austin, TX; Planergy, Inc. (1978). 244p. read Inc., 901 W. 
Martin Luther King, Jr. Blvd., Austin, TX 7870 

A workshop sponsored by the pth s Office of Energy 
Resources. 

Energy consumption by local governments is a substantial 
part of the overall energy usage. Public buildings and vehicles, as 
well as numerous other governmental operations, are potential 
sources of sizeable energy savings. Information is presented first on 
national energy impact on local governments, financial-assistance 
programs, and energy centers. Specifically, energy conservation for 
public buildings and transportation, and public participation in and 
governmental services for energy conservation are discussed. Some 
specific projects are discussed, including utilization of solar energy 
in some public buildings and vanpooling programs. This packet 
source also includes the booklets "How to Save Money by Insulating 
Your Home” and ’’Tips for Energy Savers.”” (MCW) 


3692 Texas energy conservation program: existing commercial, 
retail businesses. Austin, TX; Planergy, Inc. (1978). 287p. Planergy, 
Inc., 901 W. Martin Luther King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Governor's Office of Energy 
Resources. 

An initial section, Energy Facts, presents information for the 
United States, the five-state region (Texas, Oklahoma, New Mexico, 
Louisiana, Arkansas), and Texas specifically. Recommendations on 
energy management, audits and costs, lighting, HVAC, building 
structure, and some specific case studies are included. The commer- 
cial sector of the economy in the USA accounts for 14% of all 
energy consumed. Texas is a major producer and the largest con- 
sumer of energy. 


3693 Texas energy conservation program: new residences. 
Austin, TX; Planergy, Inc. (1978). 562p. Planergy, Inc., 901 W. 
Martin Luther King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Governor's Office of Energy 
Resources. 
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First, an overview of the states of building code revisions in 
Texas as related to new homes being built is covered. Thermal 
comfort, heat flow, and mechanical systems in new residences are 
discussed. Potential utilization of solar energy for homes and apart- 
ments is presented next in a p _— by Ralph J. Johnson, NAAB 
Research Foundation. Energy-efficient appliances and lighting sys- 
tems and the importance of selecting the correct appliance are 
reviewed. The selection of cost-efficient energy conserving features 
for new homes is detailed. Case studies of energy-conserving homes 
being built in Texas are examined. Finally, an overview of marketing 
techniques being used by builders of energy-efficient homes is pre- 
sented. (MCW) 


3694 Texas energy conservation program: existing commercial, 
office buildings. Austin, TX; Planergy, Inc. (1978). 389p. Planergy, 
Inc., 901 W. Martin Luther King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Governor's Office of Energy 
Resources. 

Ideas, products, and services for potential assistance in devel- 
opment of conservation programs in the area of existing commercial 
facilities (office buildings) are discussed. Energy facts are first com- 
piled--for the U.S., and specifically for Texas. Discussions are includ- 
ed on energy management audits and costs, lighting systems, HVAC, 
and building structure. Some specific case studies dealing with 
existing buildings, i.e. retrofitting, are cited. Some obscure signicant 
energy conservation measures are investigated in a final section. 
Power distribution within a building, hot water systems, heat recla- 
mation, and computer control systems for building operation are 
highlighted. (MCW) 


3695 Texas energy conservation program: existing residences. 
Austin, TX; Pianergy, Inc. (1978). 345p. Planergy, Inc., 901 W. 
Martin Luther King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Public Utility Commission of 
Texas and Governor's Office of Energy Resources. 

This publication is designed to present energy-conservation 
measures for existing dwellings. Energy-conserving home improve- 
ments and financing and marketing strategies for home energy- 
efficiency improvements are discussed. Some documents are includ- 
ed from public utilities in which they suggest energy-conservation 
measures for customers. A staff draft prepared by the U.S. DOE in 
anticipation of passage of the National Energy Acct is included; the 
draft discusses the residential tax-credit and utility-conservation- 
program portions of the Act. Also included separately in the packet 
is a copy of the most recent draft (March 1, 1978) of the Texas Do- 
It-Yourself Home Audit Workbook. Additionally a draft copy of 
"Weatherization Loans and Grants” is inserted. (MCW) 


3696 Texas energy conservation program: existing commercial, 
hotels and motels. Austin, TX; Planergy, Inc. (1978). 389p. Planergy, 
Inc., 901 W. Martin Luther King, Jr. Blvd., Austin, TX 7870 

A workshop sponsored by the Governor’ s Office of noes 
Resources and the Texas Hotel and Motel Association. 

This publication describes some simple methods by which the 
Owner, manager, or operator of a hotel or motel can analyze its 
energy uses, determine the areas in which energy savings can be 
made, and estimate the magnitude of the cost savings in accordance 
with federal Department of Energy Procedures. The workbook is 
designed to provide a do-it-yourself fill-in-the-blanks approach to an 
energy-conservation program and is intended for use in small to 
medium hotels and motels which do not have full-time engineering 
personnel. The main energy-intensive functions of a hotel and some 
of the frequently observed areas of energy waste are emphasized, but 
it is recognized that each building will have its unique energy-use 
patterns that must be learned by the owner, manager, or operator or 
their designated energy coordinator and an energy-management 
committee. Specific measures are provided for restaurants and coffee 
shops. A pamphlet on Duo-Aire, the self-contained supply and 
exhaust air cooking ventilation system, is included. 


3697 Texas energy conservation program: schools. Austin, TX; 
Planergy, Inc. (1978). 161p. Planergy, Inc., 901 W. Martin Luther 
King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Governor's Office of Energy 
Resources. 

An attempt is made in this compilation to encourage an 
awareness of the wide range of ideas, products, and services of 
potential assistance in the development of conservation programs in 
the area of schools. After an initial section presents the rationale for 
every conservation, organizing for energy management is discussed. 
Energy-conservation measures are defined and identified--HVAC, 
water/plumbing, transportation systems, and maintenance. The utili- 
zation of solar energy in some school systems is described briefly. 
The financial aspects of conservation are discussed (life-cycle cost- 
ing, payback period, etc.). Some case studies in various school 
systems in the U.S. are used as examples of conservation measures 
being implemented. Finally, pending legislation (Federal) dealing 
with school-building energy-conservation programs is listed. Addi- 
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tional booklets included in this workshop publication are Public 
Schools Energy Conservation Service Computer Programs, instruc- 
tions for special facilities at elementary and secondary schools, and a 
draft report on conducting energy audits for public schools. (MCW) 


3698 Texas energy conservation program: existing commercial, 
groceries and supermarkets. Austin, TX; Planergy, Inc. (1978). ‘. 
Planergy, Inc., 901 W. Martin Luther King, Jr. Blvd., Austin, 
78701. 


A workshop sponsored by the Governor's Office of Energy 
Resources. 

This publication points out a wide range of ideas, products, 
and services of potential assistance in the development of conserva- 
tion programs in the area of existing commercial facilities (groceries 
and supermarkets). Facts about energy consumption in groceries, 
supermarkets, and delicatessens are summarized. Measures to con- 
serve energy in the food-marketing sector are itemized and ways to 
conduct an energy audit are described. Energy accounting for the 
lighting system, the building envelope, HVAC, and refrigation and 
its economic aspects are explained in detail. Specific information is 
provided for the delicatessen. Conservation measures for some spe- 
cific cases examined show the economic impact. One additional 
booklet is included on HVAC system considerations for the food 
store. (MCW) 


3699 Texas energy conservation program: new commercial 
buildings. Austin, TX; Planergy, Inc. (1978). 310p. Planergy, Inc., 
901 W. Martin Luther King, Jr. Blvd., Austin, TX 78701. 

A workshop sponsored by the Governor's Office of Energy 
Resources. 

Wise energy use in commercial buildings begins in the design 
phase and continues throughout the life of the building. The informa- 
tion presented helps establish ideas and concepts concerning energy 
conservation prior to actual construction of the building. — 
section reports on energy facts and on energy overview. 
energy management, local energy futures, codes and et the 
building envelope, HVAC, lighting systems, and utilization of com- 
puter analyses are discussed. Finally, a case study is followed utiliz- 
ing the ASHRAE Standard 90-75 in the area of energy conservation 
in new building construction. (MCW) 


3700 Energy efficiency will feature transplanted town: TVA 
moves flood-prone southwest Virginia community to a new site. Mc- 
Donald, D.C. (Tennessee Valley Authority, Knoxville). Public 
Power; 36: No. 4, 58, 60(1978). 

The Tennessee Valley Authority (TVA) has relocated resi- 
dents of flood-plagued Clinchport, Virginia in the newly created 
town of Thomas Village. TVA purchased all flood-damaged build- 
ings in Clinchport and provided $2 million for the relocation project. 
With no help from other Federal agencies, TVA was assisted by the 
Lenowisco Planning District Commission in finding suitable land 
five miles from Clinchport. Thomas Village was carefully planned as 
a demonstration of energy conservation, with all houses meeting 
high-efficiency standards that take advantage of solar heat and 
windbreaks. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 3606, 3610, 3620, 3643, 3645, 
3679, 3713, 3724, 3731 


3701 (CONF-7710136—, pp 471-477) Manufacturers’ responses 
to fuel-supply problems. Rosenthal, E.R. (State Univ. of New York, 
Binghamton). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The progress of energy conservation in industry was investi- 
gated with the aim of identifying barriers to strong energy-conserva- 
tion efforts. One of these barriers proved to be fuel-supply problems 
as exemplified by the natural gas shortage of 1976 to 1977. 


3702 (CONF-7710136—, pp 336-340) Household energy avail- 
ability and use: a systems theory formulation. Geiger, C.; Harvey, 
M.E. (Kent State Univ., OH). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Systems theory provides an excellent perspective, as well as 
methodology, for analyzing energy problems of availability and use. 
The linear-systems format is applied here to a system that focuses on 
household energy, energy independence, and energy conservation. 
Z-transform analysis can be used to simplify the mathematical oper- 
ations required in this model. 
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3703 (CONF-7710136—, PP 386-392) Energy and national secu- 
rity. Myers, W.A. III. (Dept. of Defense, Washington, DC). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Rear Admiral Myers, in a luncheon speech, says “there is no 
shortage of oil in the world today. A surplus oil-production capacity 
greater than the world has previously known now exists, and will 
probably continue to exist through the 1970s. There is no shortage of 
fossil-fuel energy resources in the world. Even with sustained signifi- 
cant rates of growth in world energy consumption, world fossil- 
energy resources could be expected to meet all demands for energy 
for another century, even without significant contributions from 
nuclear or solar power. Certainly, in a hundred years, science will 
find practical means to obtain energy from the virtually limitless 
resources of fusion and the truly unlimited resources of the Sun.” In 
an investigation, then, of what the problem is, the speaker says the 
energy crisis is an oil crisis. If oil had never been discovered, never 
been developed, mankind would be dependent on coal and steam. 
We would have a slowly moving economy. Oil has made the 
developed world what it is; it does everything easily and inexpen- 
sively. The time when oil production will peak and the results are 
discussed. The speaker then summarizes the measures that must be 
undertaken for the transition from an oil-based economy, concluding 
that time is very short for the world to resolve its energy problems. 


(MCW) 


3704 (CONF-7710136—, pp 512-518) Energy needs of the de- 
veloping countries. Rao, V. (Univ. of Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The energy needs of the developing countries are enormous. 
They will grow with the passage of time as the pace of economic 
development accelerates and those countries enter the industrial 
epoch. The sheer physical non-availability of coal and petroleum to 
most of them makes it obligatory to choose an unconventional 
resource as an energy base. Nuclear fission is the only option now 
available that is feasible, less-expensive, and plentiful. Solar and 
fusion may be the ultimate sources in the steady state, when appro- 
priate technologies are developed. 19 refs. 


3705 (CONF-7710136—, pp 623-635) Systems study of our 
energy problems. Lee, S.C. (Univ. of Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The diminishing supply of petroleum and natural gas has 
induced many concerned citizens as well as many interest groups to 
study energy problems. Based on different sources of information 
and various degrees of economical consideration, conflicting conclu- 
sions have been reached. To help resolve this situation, a systems 
study was conducted. The available statistics on the supply and 
demand of energy were examined. The resources of nuclear energy, 
fossil fuel, and renewable energy sources were analyzed. Consider- 
ations were weighted equally on energy content, resource availabil- 
ity, existing technology, and consumer economics as well as on the 
impact of ecology and sociology. The objective is to develop a long- 
range solution that will enhance the quality of life by minimizing 
waste in our present life style. The optimum approach is to make the 
best use of our free-enterprise system in which technology and 
economics are the only governing factors. In the meantime, effective 
government regulations can be readily applied fairly and decisively 
when the balance of ecology and sociology is threatened. 


3706 (CONF-7710136—, pp 652-662) Impact of changing net 
returns on minimum energy requirements for grain farms. Klieben- 
stein, J.B.; Finley, R.M.; Farthing, D.C. (Univ. of Missouri, Colum- 
bia). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

With sources of energy more restricted and higher-priced, 
optimal combinations of enterprises must logically be considered on 
the basis of energy efficiency. One method of ascertaining this 
efficiency is to optimize solutions for given levels of income on the 
basis of energy used (e.g., the objective function was in terms of 
energy kilocalories). In general, soybeans were most feasible at 
lower levels of income regardless of farm size and labor circum- 
stance. As income levels increased, double-cropping (wheat, sy- 
beans) was first substituted and, finally, corn at highest income 
levels. 14 references. 
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3707 (PB—276921) Energy demand forecasting model, technical 
. Computer program users guide and operating manual, data 
base users guide, and Pacific Northwest energy data base. Final report. 
McHugh, W.M.; Storie, J.M.; Lockett, J.W.; Scott, S.G.; Holt, E.A. 
(Northwest Energy Policy Project, Portland, OR (USA); Mathemat- 
ical Sciences Northwest, Inc., Bellevue, WA (USA)). 1977. 370p. 
This document contains operating instructions and system 
documentation for a computerized energy demand forecasting 
model. The model has the capability to forecast energy demand for 
four fuel types (electricity, gas, oil, and coal), for the three North- 
west states (Washington, Oregon, and Idaho), in five-year steps, 
from 1980 through the year 2000. The forecasts are further broken 
down into the Residential, Commercial, Industrial, Transportation, 
and ‘Other’ sectors. The model is written in Fortran for the CDC 
6500 computer. The model is econometric, correlating over 800 time 
series. The document also contains a Pacific Northwest Energy Data 
base plus a Data Base Users Guide. 


3708 (PB—277235) Energy/real gross domestic product ratio: 
an analysis of changes during the 1966—1970 period in relation to 
long-run trends. Alterman, J. (Resources for the Future, Inc., Wash- 
ington, DC (USA)). Oct 1977. 92p. NTIS PC A05/MF AO1. 

Given the critical role of the BTU/GDP ratio in evaluating 
the long-term outlook for energy supply-demand balances, it is 
important to determine what the trend in the ratio has been and to 
identify the factors affecting short- and long-term changes in the 
ratio. The report explores this and related questions and tries to 
place the changes since 1966 in historical perspective by analyzing 
longer-term changes in the BTU/GDP ratio, covering the period 
since 1929 at the aggregate level, and in more detail for the 1947- 
1975 period. 


3709 Forecasts in the power supply industry. Schnell, P. 
Elektrowaerme Int., Ed. A; 36: No. 1, 41-48(Jan 1978). (In German). 

Forecasts are of much greater significance in the power 
supply industry than in other branches of industry. Referring to two 
forecasts, one on the demand for electricity in households which was 
made by the VDEW committee on market research and application 
of electricity, and one on the components of network load curves in 
the household sector, the article outlines the potentialities and limita- 
tions of forecasts; and he emphasizes their significance for evaluating 
and planning developments conducive to the conservation of energy 
and the substitution of electricity for other sources of energy of 
which only limited reserves are available. 


3710 Energy economy and energy policy. Perspectives at the 
turn of the year 1977/78. Reintges, H. Glueckauf; 113: No. 24, 1177- 
1186(Dec 1977). (In German). 

The following four theses are advanced and discussed: 1. 
Although ample energy is now available, a scarcity, if not a lack of 
energy must still be expected for the long term. 2. The level of 
energy prices considered ‘normal’ so far, despite the sudden price 
increases of 1973/74, must rise essentially for the long terms. 3. 
Energy supplies secured for the long term must be given priority 
against temporary cheaper supplies. 4. The discrepancy between the 
present situation on the energy market and the long-term develop- 
ment involves very high dangers. Conclusions are presented for the 
German coal-mining industry. 


3711 Evolution of the dependence of the European Community 
on energy imports since the 1973/74 oil crisis. Dach, G.; Kloppen- 
burg, H. Glueckauf; 113: No. 17, 873-881(Sep 1977). (In German). 

A survey is given in tabular form on: (1) the winning of fossil 
and electric primary energy and relevant stock variations; (2) supply 
from the member states of the EEC and on imports from third 
countries; (3) supplies to the EEC member states and on exports to 
third countries; and (4) domestic gross consumption of primary 
energy. Data refer to the period ranging from 1973-1976 and are 
broken down to countries of the EEC and to energy sources. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 2464, 2661, 3609, 3611, 3615, 
3620, 3622, 3634, 3635, 3647, 3650, 3675, 3676, 3677, 3703, 3710, 
3722, 3725, 3730, 3731, 3740, 3769, 4940 


3712 (CONF-7703107—) Transcript: regional public meetings 
on the Resource Conservation and Recovery Act of 1976. (Environ- 
mental Protection Agency, Washington, DC (USA)). 1977. 356p. 
Environmental Protection Agency, Washington, DC. 

From Meeting on the Resource Conservation and Recovery 
Act of 1976; Chicago, IL, USA (21 Mar 1977). 

The purpose of the meetings was to give the public an 
Opportunity to input into what the U.S. EPA ought to do in 
connection with the Resource Conservation and Recovery Act of 
1976 (PL-94-580). Mr. Karl Klepitsch presented a general overview 
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of the law at this Region V public meeting. On March 21, 1977, 
representatives from civic groups posed questions and the panel 
experts provided answers to their queries. At the March 22, 1977 
meeting, scheduled speakers from the Environmental Protection 
Agency were Valdas V. Adamkus, Karl Klepitsch, Jr., John P. 
Lehman, George Garland, Robert Lowe, and Robert L. Duprey. 
Persons speaking from the floor included personnel from private 
industry, state government, educational instutitions, civic groups, 
and city governments. (MCW) 


3713 (CONF-7710136—, pp 478-485) Dilemmas in decision- 
making towards the resolution of the energy crisis. Tatikonda, R.J.; 
Bomball, M.R.; Tatikonda, L.U. (Eastern Illinois Univ., Charleston). 
1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This paper discusses various solution approaches to solve our 
aggravating energy problem. It presents various dilemmas faced by 
the energy policymakers for each of the solution approaches. The 
factors involved are economic, environmental, technological, socio- 
logical, psychological, ethical, political, institutional, international, 
regulatory, managerial, futuristic, and systems-oriented. An ap- 
proach to help the Congress and the president to formulate and 
implement an effective National Energy Plan is discussed. 


3714 (CONF-7710136—, pp 613-622) Some financial implica- 
tions of divestiture legislation. Griffith, J.; Waldrip, J.W. (Eastern 
Illinois Univ., Charleston). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Those critical of divestiture legislation emphasize both the 
relative lack of concentration and the advantages of grouping the 
development of two or more energy materials under the manage- 
ment of one corporate business. Many of these arguments are ex- 
tremely difficult to evaluate without harder evidence than appears to 
be available at present. This paper purports to deal with some of the 
financial and legal consequences of different possible methods of 
accomplishing divestiture. 28 refs. 


3715 (DOE/CR—0002) Financial report. (Department of 
Energy, Washington, DC (USA). Office of the Controller). Jun 
1978. 44p. Dep. NTIS, PC A03/MF AOl1. 

The Energy Research and Development Administration 
(ERDA) was established by the Energy Reorganization Act of 1974 
to bring together into a single agency the major energy research and 
development programs of the Federal Government. For the fiscal 
year ended September 30, 1977, Congress provided ERDA with 
$7355 million to carry out its programs. This was comprised of 
$6332 million in current appropriations, $740 million in reimburse- 
ments resulting primarily from the sale of enriched uranium, and 
$283 million in previously provided but unused appropriations. 
ERDA employed approximately 9536 scientific, technical, and sup- 
port personnel and also relied heavily on the private sector to staff 
and operate Government-owned facilities. Contractors from indus- 
try, educational, and other non-profit organizations numbered ap- 
proximately 128,141. ERDA’s financial management system included 
an integrated accounting and budgeting system involving both Gov- 
ernment and major contractor operations. This accrual based ac- 
counting system met all the requirements of Government fund 
accounting and provided management with necessary data. ERDA 
was abolished and its assets and liabilities were transferred to the 
Department of Energy on October 1, 1977. This final unclassified 
Financial Report of the Energy Research and Development Admin- 
istration contains the financial statements presenting the financial 
position of ERDA at September 30, 1977, and the results of oper- 
ations for the period beginning October 1, 1976, and ending Septem- 
ber 30, 1977. 


3716 Cleaning up our Federal energy regulatory mess. Kennedy, 
R.T. Aware; No. 95, 8-10(Aug 1978). 

Presented before first annual meeting of Southern States 
Energy Board, San Juan, Puerto Rico, June 14, 1978. 

The new Department of Energy is making much effort to cut 
back on overlaps of regulations in regard to energy. Several govern- 
mental agencies were absorbed into DOE, but many of the previous 
agencies’ policies are still on the books. The Energy Reorganization 
Act of 1977 did not eliminate the problem of regulatory overlap and 
confusion, the author says. Also, our future national energy policy 
will have to rest on this very complex of laws and regulations, he 
says. The author, being a former deputy administrator of the FEA, 
uses the nuclear industry to discuss ‘the confusion.” He concludes 
that each of us “has a responsibility to clean up the energy regulation 
situation. Broad national policy issues must be addressed by Con- 
gress and the President. The States must focus hard on ways to 
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simplify and strengthen their processes; and Federal agencies must 
look to ways to improve their interface with the states and to reduce 
duplication both with the states and with each other. All regulatory 
agencies must, mindful of their role in the process, police themselves, 
and keep a close eye on how that process is working. Finally, each 
government official and citizen must do his part to bring problems 
and solutions to the attention of the appropriate officials. For you 
are the watchdogs in this process, the keystone upon which our 
system rests.” (MCW) 


3717 Energi. Betaenkande av energil issi (Energy. 
Report from the Swedish Energy Commission). Stockholm, Sweden; 
Allmaenna Foerlaget (Feb 1978). 777p. 

The Energy Commission’s main task is to collect® evaluate 
and document materials, and to make necessary supplementary stud- 
ies which may serve to underpin the positions taken by the Swedish 
Government and its proposals to Parliament in 1978 on the direction 
for Swedish energy policy for the period up to around the year 1990. 
The Commission's documentation should take the form of setting 
forth alternative energy programmes for this period. The terms of 
reference do not specify how many alternatives should be document- 
ed. However, at least one alternative should signify that nuclear 
power will be gradually phased out up to the mid-1980s. In this 
report the Energy Commission sets forth starting points for energy 
policy, estimates and assessments of some alternatives for policy 
design during the 1980s, certain central considerations on the direc- 
tion of energy policy, and a number of proposals for governmental 
measures. Considerations and proposals are set forth with the provi- 
so that the results of certain still-ongoing investigations in the safety 
and environment areas will not give rise to essentially altered con- 
clusions. 


3718 Strategies intended to master the energy situation of the 
future. Haefele, W. Oesterr. Z. Elektrizitaetswirtsch.; 31: No. 1, 1- 
16(Jan 1978). (In German). 

In an energy situation which is developing into a worldwide 
problem it is becoming a necessity for the present supply system, 
which mainly relies on cheap oil and gas supplies, to be replaced by 
an energy system based on a well balanced supply with coal, nuclear 
energy and solar energy, so as to be able to function in the longer 
term. In fact, coal, solar energy and nuclear energy represent vast, 
practically inexhaustible, energy resources. This is in drastic contrast 
to the alarming limitedness of cheap oil and gas supplies. The price 
for achieving an energy system with an unlimited supply potential is 
a substantial increase in the required capital expenditure. This in- 
volves the question to what extent such increase is justified in terms 
of national economy. Due to the global nature of the energy supply 
system, the question of capital expenditure and economic feasibility 
also assumes a global importance. Against this background, it is 
necessary that the nature and extent of energy consumption in the 
industrialised and development countries be recognised, that the 
situation of resources be considered, and that those marginal condi- 
tions be taken into account which become significant when the 
global demand for energy increases to, say, ten times its present 
amount. Such considerations all lead to the problem of suitable 
energy Strategies. 


3719 New energy policy of the Federal Republic. Grunau, E.B. 
(Institut fuer Baustoff-Forschung, Erftstadt (Germany, F.R.)). 
Baugewerbe.; 57: No. 14, 11-12(1977). (In German). 

Details of the press conference with the Federal ministers 
Ravens and Matthoefer on June 8, 1977 on questions concerning 
energy conservation as a result of the Federal government's regula- 
tions which come into force on Nov. 1, 1977 are reported on. 
Already now all those concerned--architects, building firms and 
public authorities--should adjust themselves to the future situation 
and reorient accordingly. For it is certain that not only in connection 
with new buildings but also with modernizing old ones, new ways 
have to be taken. Measures concerning the efficient and economic 
use of energy taken by the Federal government so far, are listed in 
the annex. 





3720 Nuclear energy and world order. Carter, J. At. Energy Law 
J.; 18: No. 2, 148-166(Sum 1976). 

The text of an address by Jimmy Carter before the United 
Nations prior to his election as President sets forth some of the risks 
associated with nuclear power. However, the need for nuclear 
power in countries which do not have large coal reserves is noted. 
Top priority is placed on new forms of international action to 
control nuclear power. Three main areas suggested for international 
action are (1) action to meet the energy needs of all countries while 
limiting reliance on nuclear energy, (2) action to limit the spread of 
nuclear weapons, and (3) action to make the spread of peaceful 
nuclear power less dangerous. 
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FOSSIL FUELS 
REFER ALSO TO CITATION(S) 2680, 3633, 3647 


COAL 
REFER ALSO TO CITATION(S) 2251, 2331, 2353, 2355, 2370 


3721 Economics of coal slurry pipelining: transportation and 
non-transportation factors. Farris, M.T.; Shrock, D.L. (Arizona State 
Univ., Tempe). Transport. J.; 18: No. 1, 45-57(Fal 1978). 

There are three possible situations where slurry pipelining 
might be adopted for coal movement. These involve various combi- 
nations of geographic, economic, and institutional conditions. In 
virtually all instances, the issues come down to a question of use of 
slurry pipelines vs. use of railroads for coal movement. Other 
alternatives for coal movement, such as use of trucks for short-haul 
moves or use of waterways for long hauls, are generally not rele- 
vant. In the U.S., proposed source/use combinations for coal-based 
energy resources generally preclude these further alternatives: due 
to total volume or distance requirements, in the former case, or lack 
of available navigable waterways along desired transportation 
routes, in the latter case. A map shows the general source/use 
relationships pertinent to potential use of slurry pipelines for coal 
movement. The three basic sets of conditions for analysis dictated by 
these relationships are presented. The first situation involves exploi- 
tation of coal reserves that are not currently accessible by existing 
transportation systems and where geographic conditions preclude 
the construction of railroads, either technically or economically. The 
second basic situation occurs when there is a potentially suitable 
railroad system available between the coal source and its destination 
and there are no barriers to slurry pipeline construction. The third 
situation occurs when there are no existing transportation systems 
available for the movement of the resource and there are no obvious 
barriers to construction of either slurry pipelines or railroads. A 
fourth situation exists involving the potential construction of a slurry 
pipeline versus some new railroad construction required to meet an 
existing railroad system. This case is a hybrid of the second and third 
cases, requiring analysis of similar factors, and will not be discussed. 
All aspects of the cases are examined and conclusions drawn. 


(MCW) 


3722 Energy in Western Europe: vital role of coal. Energy Dig. 
(London) ; 7: No. 2, 4-6(Apr 1978). 

A new report by CEPCEO (the Association of the Coal 
Producers of the European Community) has been prepared in coop- 
eration with the Association for Coal in Europe, which comprises 
the members of CEPCEO and the Spanish coal industry. The report 
analyzes energy supply data and trends throughout the world and in 
Western Europe in particular. This article presents the summary 
included in that report. Some of matters stressed are the following. 
In the European Community, it appears unlikely that even half the 
nuclear energy program considered necessary for the period up to 
1985 will actually be achieved. At best 50% to 70% of the additional 
energy demand of nearly 500 mtce (million tonnes of coal equiva- 
lent) to be expected by 1985 can be covered by nuclear energy and 
North Sea oil and gas. Thus 30% to 50% of additional requirements 
(130 to 240 mtce) will have to be imported even if the Community's 
coal production remains at the present level. Consequently, energy 
supply policy should impose an increase in West European coal 
production. A recovery potential currently estimated at nearly 
71,000 mtce would allow this, but only in the United Kingdom and 
in Spain are there present plans to expand production. In economic 
terms, the labor-intensive coal industry, and the construction and 
operation of coal-fired stations, would secure or create many jobs, 
and also relieve the problems of balance of payments. 


3723 Contribution to the history of economic planning in the 
coal industry. Wiegand, K. (Friedrich-Schiller-Univ Jena, E Ger). 
Energietechnik; 27: No. 12, 500-506(Dec 1977). (In German). 

Starting from a brief description of the political and economic 
situation in the Soviet-occupied zone of Germany in 1946, the 
contents and the effects of the order No. 323 issued by the Soviet 
military authorities are analyzed. A general plan for the development 
of the coal industry (1948-1950) was worked out under the aegis of 
the German Central Administration for fuel industry. The contents 
and importance of that plan are discussed. 


3724 Utilization and processing of brown coal. Speich, P. 
Braunkohle; 29: No. 4, 124-132(Apr 1977). (In German). 

The future possibilities of meeting the energy demand in the 
Federal Republic of Germany form the background for presenting 
the present and future contributions brown coal can make in the 
power, heating, and chemical fields. Extending the scope in applica- 
tion of brown coal calls for research and development work. The 
research work on coal processing is being concentrated on the one 
hand on the creation of new markets for the well-established prod- 
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ucts dry coal and briquettes. On the other hand, new products are to 
be produced from brown coal by coking and gasification. The 
concept for work in the coal-gasification field is based on different 
technical components” that allow various process-engineering com- 
binations. Large-scale industrial processing of brown coal and its 
utilization as a substitute for ni ape energy supplies will 
additionally safeguard the energy supply of the Federal Republic of 
Germany. (In German) 


PETROLEUM 


REFER ALSO TO CITATION(S) 2400, 2462, 2463, 2464, 2466, 
2469, 3614, 3627, 3714 


3725 (CONF-7710136—, pp 379-385) Impact of regulation on 
the oil and gas industries. Carter, L. (Registered Professional Engi- 
neer, Kirkwood, MO). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

It is paradoxical that the oil and gas industries both ask for 
and resist the idea of regulation. Historic examples are given of how 
and why this is so. Since the Arab oil crisis of 1973, new and onerous 
rules for domestic producers have been introduced, first by improvi- 
sation and more recently by the National Energy Plan. Both the 
good and bad features of the 1977 National Energy Plan are re- 
viewed to generate words of commendation and words of warning 
about its effect on the oil and gas industries. 


3726 (CONF-7710136—, pp 492-496) OPEC oil-pricing poli- 
cies. Rao, V. (Univ. of Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The capital-theoretic model suggested for determining the 
price-quantity combinations does not hold in the case of most natural 
resources, including petroleum, since the inelastic demand function 
would vitiate the optimal solution. The specification of a dynamic 
demand function, with necessary attributes, no doubt, results in a 
valid optimal solution in period t, but that could be achieved only at 
the cost of sub-optimal solution in other periods. If the OPEC starts 
behaving as a discriminating monopoly, instead of as a pure monopo- 
ly, the optimal solution is assured in all markets and in all time 
periods. 


3727 (CONF-7710136—, pp 603-612) Political economy of 
OPEC. Allen, L. (Univ. of Missouri, St. Louis). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The Organization of Petroleum Exporting Countries (OPEC) 
is a part of the hard reality of the present and future energy position 
of the U.S. It burst upon the world scene in 1973 in response to long 
years of shabby treatment by the oil companies and oil-importing 
countries. Through cooperation in the exercise of their sovereignty 
over oil deposits, OPEC members have extracted increasing rev- 
enues through restricting production and raising price. Although 
serving its own interests, OPEC benefits also the rest of the world, 
even though its presence portends a shift in the world balance of 
power. 


3728 Australia takes fresh look at onshore oil prospects. Scott, 
W.E. Energy Int.; 15: No. 9, 53-55(Sep 1978). 

Australia’s onshore oil and gas fields are being re-examined as 
a result of new legislative incentives and offshore activities. Only 
four onshore basins are commercially productive at the present, but 
a second generation exploration effort is expected to find at least five 
more. To have commercial success, however, Australia needs stable 
energy policies, a favorable economic climate for investment, and 
the use of the most advanced exploration technology. The Austra- 
lian government and public are indicating their willingness to make 
the investment, although the country is not likely to be a major 
onshore oil producer. Recent encouraging developments include 
improvements in pricing arrangements and tax concessions, a general 
feeling of urgency, a non-chemical oil discovery in one of the basins, 
and an offshore gas development program. 


3729 Tanker freight rates in the short and long run. Hawdon, 
D. (Univ. of Surrey, Guildford, Eng.). Appl. Econ.; 10: No. 3, 203- 
217(Sep 1978). 

The interaction of tanker service demand and tanker ship- 
building demand is presented in a seven-equation, integrated model, 
which 1s then used to simulate, under several assumptions, the long- 
run development of both the trade and shipbuilding markets. The 
tanker freight spot market shows a low concentration of ownership 
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due to ready access of tankers and market information. The author 
concludes from the analysis that as long as oil companies invest on 
the basis of anticipated oil export volumes, the investment decisions 
of independent owners will have little effect on the tanker industry's 
profitability. 


3730 Oil imports. Maize, K.P. Ed. Res. Rep. (Wash., D.C.); 2 
No. 8, 623-639(25 Aug 1978). 

The current status of oil-import policy focuses on world 
pressure for the U.S. to reduce its import level in exchange for 
which six participants at the economic summit meeting promised to 
try to improve the market for U.S. exports by stimulating their own 
economies. The author reviews, in addition to these pressures, 
problems of legislative barriers, the effects of the Alaskan oil surplus, 
and the relationship of economic growth to oil demand. The effects 
of U.S. oil policy since the 1950s have led to President Carter's 
National Energy Plan, which will be drastically changed by Con- 
gress before it becomes law. Future policy will be influenced by how 
the new DOE performs, how events develop in the Middle East, and 
the impact of new discoveries in Iraq and Mexico. 25 references. 


3731 Oil: backbone of energy supply. Oehme, W. Kohle Heizoel; 
31: No. 4, 2-4(Apr 1978). (In German). 

The world energy situation makes it necessary to utilize all 
available energy sources more economically and efficiently in order 
to obtain as much growth as possible with a given amount of energy, 
to exploit new reserves, and to develop new energy carriers. The 
consequences to be drawn from the energy situation for the energy 
policy of West Germany are discussed: a policy of understanding 
and economic cooperation with the OPEC; and strengthening of 
international cooperation. Finally, consequences are drawn for the 
heating and air conditioning sector. 


3732 Oil and gas in coastal lands and waters. Gillman, K. 
Washington, DC; Council on Environmental Quality (1977). 159p. 
GPO $2.75. 

The fate of the coastal environment directly affects the major- 
ity of U.S. citizens. Public concerns cover a wide range--oil spills in 
coastal waters; the effects of oil on marine life; competition for the 
use of land. It is believed that there are serious environmental 
problems with drilling for oil under the seas, transporting it to land, 
and refining it for use. It is believed that if these problems are 
handled with care, they are manageable and that of the currently 
available choices for new energy sources in our own country, 
offshore oil and gas are among the most favorable environmentally. 
This report describes impacts of oil on the coastal zone, so far as is 
known, tries to anticipate the effects of new development, and looks 
for ways to accomplish it with the least harm and the most benefits. 
The most promising domestic sources for yet undiscovered oil are, 
first, onshore Alaska and, next, the continental shelves in the Gulf of 
Alaska, the Gulf of Mexico, and the Atlantic and Pacific. Worlwide, 
the richest known oil reserves are in the lands around the Persian 
Gulf, where more than one-half the global oil reserves lie. From 
now on, more and more of the oil that the nation uses will be 
waterborne. (MCW) 


NATURAL GAS 
REFER ALSO TO CITATION(S) 2492, 2507, 3725, 3732 


3733 Potential supply of natural gas in the United States (as of 
eal 31, 1976). Golden, CO; Potential Gas Agency (1977). 52p. 

The Potential Gas Committee's estimate of potential supply of 
natural gas in the United States, as of December 31, 1976, is 
summarized. The estimated potential supply of natural gas in trillions 
of cubic feet at 14.73 psia and 60°F is probable, 215; possible, 363; 
and speculative, 345 to 395. This represents the potential supply to 
be found by wells expected to be drilled in the future under these 
assumed conditions: adequate but reasonable prices, and normal 
improvements in technology. These estimates do not reflect any 
presumed time schedule for the discovery and production of future 
gas supply. The estimate of potential supply of natural gas does not 
include, and is separate from, the volume of proved recoverable 
natural gas reserves estimated by the Committee on Natural Gas 
Reserves of the American Gas Association. That Committee has 
estimated proved recoverable reserves in the United States to be 216 
trillion cubic feet as of December 31, 1976. 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 2670, 2672, 3754 
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ELECTRIC POWER 
REFER ALSO TO CITATION(S) 3673, 3753 


3734 (ANL/AA—9) Evaluation of regional trends in power 
plant siting and energy transport. Cirillo, R.R.; Wolsko, T.D.; 
Mueller, R.O.; Dauzvardis, P.A.; Senew, M.J.; Gamauf, K.; Sey- 
mour, D.A. (Argonne National Lab., IL (USA)). Jul 1977. Contract 
W-31-109-ENG-38. 337p. Dep. NTIS, PC A15/MF AO. 

This study reviews trends in power plant siting and energy 
transport. The perspective is regional and covers the contiguous 
United States. A review of the methodologies used by utilities in 
siting power plants is given, as well as a detailed summary of state 
and Federal siting legislation. Air quality management programs that 
impact on siting are discussed, and trends in the inter-regional 
transport of energy in the form of fuel and electricity are evaluated. 
The review of siting trends presented is based on an empirical 
analysis of data submitted to the Federal Power Commission. For 
each region, alternative patterns of energy transport are analyzed, 
with particular emphasis on environmental impacts. A discussion of 
the movement toward development of energy parks concludes the 
report. 63 refs., 72 figs., 122 tables. 


3735 (EPRI-EA—796-SR) Workshop proceedings: environmen- 
tal and social impacts of an electricity shortage. (Sigma Research, 
Inc., Richland, WA (USA)). Jun 1978. 32p. (CONF-7709143—). 
Dep. NTIS, PC A03/MF AO1. 

From Workshop on environmental and social impacts of an 
electricity shortage; Asilomar, Pacific Grove, CA, USA (13 Sep 
1977). 


This report presents the 8 invited papers and summarizes the 
conclusions of a workshop on the environmental and socio-economic 
impacts of electricity shortages. The workshop reviewed past re- 
search results, attempted to place some perspective on the problem, 
and identified research needs. 


3736 (EPRI-NP—836) Consolidating power plant data systems. 
Final report. Koppe, R.H.; Arnst, G.J. (Stoller (S.M.) Corp., Boul- 
der, CO (USA)). Jul 1978. 87p. Dep. NTIS, PC A0OS/MF AO1. 

This report presents the results of a study conducted by S. M. 
Stroller Corp. for EPRI. The objectives were to study the experi- 
ence of a number of large industries with the collection and use of 
equipment-performance data in large complex systems and to assess 
the feasibility of consolidating power plant data bases. The report 
discusses the results of interviews conducted with two utilities and 
six Organizations outside the utility industry. The two utilities were 
Ontario Hydro and Florida Power and Light. The six other organi- 
zations were NASA—Lewis Research Center; AVCO; Raytheon; 
General Electric Lynn Aircraft Group; U.S. Navy; and Mobil Oil. 
Brief summaries of the data systems and experiences of these eight 
organizations are contained in the Appendices. For purposes of 
discussion, power plant data are divided into three categories: plant 
data, component data, and miscellaneous data. For each type of data, 
potential uses are considered and the detail and quality of data 
needed for each use are discussed. Power plants now report plant 
performance and component performance data to a number of 
different organizations. It is concluded that consolidation of this data 
collection in a single organization would reduce the burden of 
reporting and would improve the quality and availability of the data. 
Several potential improvements in the quality and scope of plant 
outage cause data are recommended. A number of utilities have or 
are setting up comprehensive computerized work request systems. It 
appears that a central system to collect and analyze data from 
various utility systems would be cost-effective. 


3737 (EPRI-RD—4) Digest of current research in the electric 
utility industry. Andrews, K.; Bates, P.; Gray, K.; Marason, E.; 
O'Gara, M. (Informatics, Inc., Rockville, MD (USA)). May 1978. 
824p. Dep. NTIS, PC A99/MF AOI1. 

A main objective of EPRI is to be a prime resource for 
information on research activities in the field of electric energy. In 
1974, it developed the Research and Development Information 
System (RDIS), which is a computerized data base of research 
projects sponsored by EPRI and by individual US electric utilities. 
The RDIS system of approximately 4000 records may be accessed 
directly by interactive terminal over local telephone lines or tele- 
type. The data base is organized into 13 major categories: general 
research support, hydroelectric power, nuclear power, fossil fuels, 
advanced power systems, transmission, distribution, stations and 
substations, consumer utilization, economics, personnel, area devel- 
opment, and environmental assessment. This represents the data base 
as of May 1978. (MCW) 


3738 (NP—22567) Electric Utility Rate Design Study: rate- 
making, the transition from costing to rate design. (Ebasco Services, 
Inc., New York (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). 12 Apr 1978. 72p. EPRI, Palo Alto, CA. 
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This report contains a detailed discussion of the procedures 
used in making the transition from time-differentiated unit demand, 
energy, and customer costs to rate design. The application has been 
developed for both the Virginia Electric and Power Company and 
the Portland General Electric Company. 


3739 (NP—22568) Electric Utility Rate Design Study: integra- 
tion and interpretation of study results. (Ebasco Services, Inc., New 
York (USA); Electric Power Research Inst., Palo Alto, CA (USA)). 
17 Feb 1978. 115p. EPRI, Palo Alto, CA. 

This report integrates and interprets findings for the develop- 
ment of various pricing approaches, costing for peak-load pricing, 
and ratemaking previously presented in Topics 1.3, 4, and 5. A 
comparison of the individual production characteristics and cost 
results of five participating utilities is provided to illustrate the 
degree and probable cause of similarities among results. The five 
utilities studied by Ebasco were Carolina Power and Light, Minne- 
sota Power and Light, Omaha Public Power District, Portland 
General Electric Co., and Virginia Electric and Power Co. The 
incentives, advantages, and possible problems associated with imple- 
menting time-differentiated experiments and rates to Residential, 
Small General Service, Large General Service, and Resale custom- 
ers are also discussed. Alternative rate designs are recommended 
based upon findings, including the cost of metering-time-differentiat- 
ed pricing. 


3740 Report to the Federal Trade Commission on the use of 
automatic fuel-adjustment clauses and the fuel-procurement practices 
of investor-owned electric utilities. Washington, DC; Federal Trade 
Commission (1977). 157p. GPO $3.25. 

Electric utilities and inflation and the purpose of an Automat- 
ic Fuel Adjustment Clause (AFAC) are discussed in the introduc- 
tory chapter. Chapter II explains how AFACs work and how 
important they have become in terms of utilities’ revenue. Chapter 
III describes fuel procurement in general, with specific reference to 
pertinent provisions contained in the long-term coal contracts of six 
subpoenaed electric utilities. The chapter discusses the sharing of 
cost risks between utility companies and coal suppliers and the 
extent to which utilities have absorbed greater risks over the last 
several years. It also considers whether there is any evidence that 
the existence of residential AFACs has affected the use of certain 
contract provisions. Chapter IV discusses the impact of AFACs on 
prices paid for fuel purchased from outside suppliers. It provides 
several tests of whether utilities with AFACs have paid higher 
prices than utilities without such clauses. Chapter V describes the 
increasing degree of vertical integration by electric utilities into fuel 
production. It provides a test of the impact of vertical integration on 
the prices paid for fuel. Chapter VI describes state surveillance of 
AFACs and other fuel procurement practices. Finally, Chapter VII 
contains the summary and conclusions. 


3741 (PB—276970) Simulating Oregon's future electrical 
energy demand. Devine, W.D. Jr; Calligan, C.C.; Osborne, O.D. 
(Oregon State Univ., Corvallis (USA). Engineering Experiment Sta- 
tion). Jul 1977. 232p. (BULL—54). NTIS PC A11/MF AOl1. 

The report contains an overview of the Oregon State Simula- 
tion Model (OSSIM), detailed documentation of OSSIM's energy 
component, a summary of liaison and training activities, and a 
discussion of model implementation. (Portions of this document are 
not fully legible) 


3742 Simulation model for generating time-dependent load 
curves. Moeller, K.P. (Institut fuer Angewandte Systemforschung 
und Prognose (ISP), Hannover (Germany, F.R.)). 
Elektrizitaetswirtschaft; 77: No. 6, 203-210(Mar 1978). (In German). 

The author presents a computer model developed at the 
Institute for Applied System Research and Forecasting which, after 
input of sectoral power consumption values (concerning a particular 
data block) and relative load curves, gives composite power dia- 
grams for the whole German electricity supply industry. The spec- 
trum of results comprises average daily load curves for a year and 
for every one of the 12 months singly, annual load peaks presented in 
various ways, and annual continuous load lines for all three load 
ranges. The model is not intended primarily as a forecasting instru- 
ment but as a simulation model and a planning instrument for the 
analysis of alternative strategies. Nevertheless the results should find 
consideration in the model calculations carried out for the year 1985. 


3743 Reductions of energy costs by optimisation of peak loads. 
Elektriker; No. 12, 331(1977). (In German). 

The cost of wattful power and the cost of peak power are 
normal components of maximum demand tarif contracts, which are 
concluded between power supply undertakings and industry. There 
are simple and complicated systems which are described. The maxi- 
mum demand monitor compares the energy consumed with a set 
nominal value (the maximum being monitored) and gives an over- 
load signal if the nominal value is exceeded. This can be used to 
switch individual consumers off and on, in order to prevent exceed- 
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ing the agreed maximum demand. The more expensive systems work 
with process computers, while the simple solution of the problem is 
based on measurement technology. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 3608, 3649, 3653, 3665, 3749 


3744 (CONF-7710136—, pp 451-460) Development of industri- 
al-owned small hydroelectric facilities. Krikorian, J.S. Jr. (Univ. of 
Rhode Island, Kingston). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

A methodology is discussed for determining the economic 
feasibility of reclaiming industrial-owned, small hydroelectric facili- 
ties. A cash-flow computer model provides the means for coping 
with many of the diverse inputs that occur at different sites. A 
detailed case study is presented. Some institutional factors that aid or 
hinder development are discussed. 


Changes to water power for the generation of electricity in 
17 European countries for the ‘13th year’ up to September 1977. 
Frohnholzer, J. (Energietechnik G.m.b.H., Muenchen (Germany, 
F.R.)). Elektrizitaetswirtschaft; 77: No. 7, 229-242(Mar 1978). (In 
German). 

The conditions for electricity generation in 17 European 
countries in the period between October 1976 and September 1977 
are described The ‘12th year’ continues the two previous statements 
for the eleven years between 1963/64 (basis) and 1974/75 and during 
the ‘12th year’ 1975/76. The more comprehensive data on air tem- 
peratures and heating requirements and the half-yearly distributions, 
are not repeated, but reference is made to ‘Elektrizitaetswirtschaft’ 
No. 6 (1976) and No. 11 (1977). The rate of increase over the 
previous year varied from 1.7% for the ‘11th year’ to over 6.5% for 
the ‘12th year’ to 4.9% for the year 1976/77 in the framework of 
competitive conditions, with considerable fluctuations for the 17 
countries. 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 3613, 3670, 3678, 3687, 3697, 
3702, 3867, 3874, 3879 


3746 (CONF-7710136—, pp 307-318) Energy consumption of 
household consumer products. Scott, M.G.; Ouimette, B.N. (Midwest 
Research Inst., Kansas City, MO). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

This article describes the energy-consuming characteristics of 
the U.S. household both in quantitative and qualitative terms. Alter- 
native household definitions for energy-consuming household con- 
sumer products are used to illustrate and assess the potential conse- 
quences of mandatory energy-efficiency and labeling standards. 


3747 Statistics of the economy. Figures of the energy economy 
and the iron and steel industry from January to July 1977. G/lueckauf; 
114: No. 2, 88(Jan 1978). (In German). 

Tables are presented on: energy consumption of important 
consumer groups - arranged according to energy carriers, and data 
on the iron and steel industry in the Federal Republic of Germany. 


3748 Agriculture and energy. Lockeretz, W. (ed.). New York; 
Academic Press, Inc. (1977). 763p. (CONF-7606178—). $29.50. 

From Conference on agriculture and energy; St. Louis, MO, 
USA (17 Jun 1976). 

The conference brought together a broad spectrum of re- 
searchers concerned with obtaining a better understanding of energy 
consumption by agriculture and with developing ways to help food 
production adapt to present and anticipated resource availability 
problems. Three papers were included on energy use in agriculture 
(statewide and national analyses); five were concerned with crop 
production; eight with irrigation; thirteen with tillage; and five with 
livestock production. There were seven papers on non-depletable 
energy sources followed by seven on agriculture in developing 
countries (mainly India). The last section entitled: Implications of 
Energy Problems for U.S. Agricultural Policy, contains four presen- 
tations. (MCW) 
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UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 2941, 3606, 3654 


SOLAR 


REFER ALSO TO CITATION(S) 2715, 2717, 2718, 2727, 2793, 
2827, 2836, 2839, 2873, 2874, 2879, 2880, 2891, 2900, 2901 


3749 (CONF-760374—, pp 1005-1015) Does solar energy 
demand more land surface, and more materials or energy investment 
than nuclear energy or fossil fuels. A preliminary study. Ouwens, 
C.D. (Rijksuniversiteit Utrecht). 1976. 

From International colloquium on solar electricity; Toulouse, 
France (1 Mar 1976). 

In Solar electricity. 

The purpose of this article is to compare a number of electric- 
ity-producing systems as far as their need of land surface, energy 
investment, use of materials, and manpower for maintenance are 
concerned. It is shown that the land area necessary for the produc- 
tion of electricity from solar energy is of the same order-of-magni- 
tude as that needed for the production from coal or uranium. This 
order of magnitude relation is also true for the materials used for the 
construction of an electricity-generating system as well as for the 
ratio of the total energy needed for the construction of a system and 
its energy deliverance. Furthermore, it is stated that the future 
favors solar energy. No ultimate restrictions with respect to the 
considered quantities are expected if solar energy is widely used. 41 
references. 


3750 (CONF-7706117—, pp 24-35) Solar situation in Pennsyl- 
vania. Ridzon, G.J. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

The solar energy program of the state government of Penn- 
sylvania is described. The Governor's Energy Council is involved in 
four primary areas involving solar energy: (1) information dissemina- 
tion, (2) grantsmanship, (3) state projects, and (4) program coordina- 
tion. The overall objective of the program is that of bringing about 
the commercialization of the solar energy industry in Pennsylvania. 
(WHK) 


3751 (PB—277018) The magnitude of the Federal solar energy 
program and the effects of different levels of funding, (General Ac- 
counting Office, Washington, DC (USA). Energy and Minerals 
Div.), 2 Feb 1978. 66p. (EMD—78-27). NTIS PC A04/MF AOl. 

This report discusses the Federal solar energy program, its 
objectives, and major efforts; projected program costs through 1983; 
effects of increased/decreased funding on the solar energy program; 
and, mechanisms available to encourage the use of solar energy. 


3752 Perspectives on access to sunlight. Toronto; Ontario Min- 
istry of Energy (1978). 98p. 

The purpose of this working paper is to stimulate discussion 
of the importance of solar access and of its potential impact on land 
use, in the light of both the needs of solar users and the legitimate 
expectations of their neighbors. The paper contains an outline of the 
existing law in this area, and of several potential mechanisms for the 
protection of solar access in Ontario. 


GEOTHERMAL 


3753 Solar energy’s impact on utilities is uncertain. Mauro, 
R.L. (Electric Power Research Inst., Palo Alto, CA). Public Power; 
36: No. 4, 23, 62(1978). 

The introduction of solar energy as a significant energy 
source is difficult to predict, but it seems likely that electric rates will 
increase with a widespread use of solar heating and cooling because 
there will be no change in demand and other costs even if energy- 
related costs are reduced. Both utilities and consumers are looking at 
solar systems to determine the economics of integrating solar tech- 
nology into the electric system. Institutional issues involving build- 
ing codes and standards, reliability, visual pollution, financing, and 
property taxes must be addressed. The necessary economic, institu- 
tional, and societal changes will probably take several years. 


OTHER 
REFER ALSO TO CITATION(S) 2688, 2689, 2693, 2697 


3754 (NP—23208) Ethanol from agricultural crops. Report No. 
28. A literature survey. Kardos, N.; Mulcock, A.P. (Lincoln Coll., 
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Canterbury (New Zealand)). Nov 1977. 26p. Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

One way in which the diminishing supplies of petroleum 
products may be extended is by the use of substitute fuels—for 
example, natural gas or ethanol. But supplies of natural gas are 
themselves limited, and require processing to fuels such as methanol 
or liquified petroleum gas to be suitable for internal combustion 
engines. Ethanol is a fuel that may be produced from renewable 
resources by a simple process with inexpensive equipment. It has 
been, and still is, used in many countries in proportions as high as 
25% without affecting engine performance. Ethanol can also be used 
as the starting point for many chemical syntheses and could replace 
petroleum products in the manufacture of some organic chemicals. 
In this paper the possibility of setting up an ethanol industry in New 
Zealand is discussed, and the practicability of producing ethanol at a 
reasonable price in sufficient quantity to make a significant impact on 
the total energy requirements of the country is examined. 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 3606 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 


3755 (FE—1811-17) MHD power generation research, develop- 
ment, and engineering. Monthly progress report, April 1976, (Montana 
Energy and MHD Research and Development Inst., Inc., Butte 
(USA)). 1976. Contract EX-76-C-01-1811. 34p. Dep. NTIS, PC 
A03/MF AO1. 

Brief progress summaries are given for the various tasks. The 
tasks include (1) characterization of coal for open cycle MHD 
power generation, (2) corrosion studies of MHD preheater materials, 
(3) preparation of coals for use in coal fired MHD generation, (4) 
preliminary design of direct coal fired, falling bed air preheater, (5) 
slag flow and NO/sub x/ kinetics, (6) slag-seed equilibria and separa- 
tions, (7) slag physical properties, (8) physical properties of coal slag: 
thermionic emission, (9) MHD systems instrumentation and data 
control, (10) inverter, (11) cycle analysis and control, (12) recovery 
and utilization of dilute nitric oxide from MHD generator, (13) 
MHD environmental impact study, (14) systems engineering, (15) 
environmental monitoring and evaluation, (16) instrumentation and 
evaluation, (17) materials evaluation, and (18) facility management. 
(WHK) 


3756 (FE—1811-18) MHD power generation research, develop- 
ment, and engineering. Monthly progress report, May 1976. (Montana 
Energy and MHD Research and Development Inst., Inc,, Butte 
(USA)). 1976. Contract EX-76-C-01-1811. 34p. Dep. NTIS, PC 
A03/MF AOl. 

Brief progress summaries are given for the various tasks. The 
tasks include (1) characterization of coal for open cycle MHD 
power generation, (2) corrosion studies of MHD preheater materials, 
(3) preparation of coals for use in coal fired MHD generation, (4) 
preliminary design of direct coal fired, falling bed air preheater, (5) 
slag flow and NO/sub x/ kinetics, (6) slag-seed equilibria and separa- 
tions, (7) slag physical properties, (8) physical properties of coal slag: 
thermionic emission, (9) MHD systems instrumentation and data 
control, (10) inverter, (11) cycle analysis and control, (12) recovery 
and utilization of dilute nitric oxide from MHD generator, (13) 
MHD environmental impact study, (14) systems engineering, (15) 
environmental monitoring and evaluation, (16) instrumentation and 
evaluation, (17) materials evaluation, and (18) facility management. 
(WHK) 


3757 (FE—1811-19) MHD power generation research, develop- 
ment, and engineering. Monthly progress report, June 1976. (Montana 
Energy and MHD Research and Development Inst., Inc,, Butte 
(USA)). 1976. Contract EX-76-C-01-1811. 30p. Dep. NTIS, PC 
A03/MF AOl1. 

Brief progress summaries are given for the various tasks. The 
tasks include (1) characterization of coal for open cycle MHD 
power generation, (2) corrosion studies of MHD preheater materials, 
(3) preparation of coals for use in coal fired MHD generation, (4) 
preliminary design of direct coal fired, falling bed air preheater, (S) 
slag flow and NO/sub x/ kinetics, (6) slag-seed equilibria and separa- 
tions, (7) slag physical properties, (8) physical properties of coal slag: 
thermionic emission, (9) MHD systems instrumentation and data 
control, (10) inverter, (11) cycle analysis and control, (12) recovery 
and utilization of dilute nitric oxide from MHD generator, (13) 
MHD environmental impact study, (14) systems engineering, (15) 
environmental monitoring and evaluation, (16) instrumentation and 





410 ENERGY RESEARCH ABSTRACTS 


evaluation, (17) materials evaluation, and (18) facility management. 
K) 


3758 (FE—2363-2(Vol.1)) MHD ETF conceptual design. 
Volume I. Summary and recommendations. Retallick, F.D. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Apr 1978. Contract EF-77-C-01-2363. 83p. Dep. 
NTIS, PC A05/MF AOl1. 

Three conceptual designs of an MHD Laer | Test Fa- 
cility (ETF) were defined. The first ge designated, ETF-1 is a 
complete MHD-steam powerplant with all of the features expected 
in a large scale commercial unit. The facility was sized compatible 
with the smallest available modern reheat steam turbine unit. The 
ETF-2 concept is a facility designed for the purpose of pilot scale 
demonstration of the major MHD equipment. No steam turbine was 
included and the size was selected as a minimum felt practical for 
successful MHD extrapolation to larger commercial sizes. ETF-3 is a 
facility which initially demonstrates the MHD systems and is later 
expanded to demonstrate a complete power plant system. It is sized 
to be compatible in its expanded configuration with the smallest 
available modern non-reheat steam turbine unit. Performance, costs, 
schedules and development needs are defined and presented for the 
three concepts. It is concluded that the ETF-3 concept of an initial 
MHD oriented facility, to be expanded later into a total power plant, 
offers the greatest flexibility for cost effective results tailored to 
technology development. 


3759 (FE—2363-2(Vol.4)) MHD ETF conceptual design. 
Volume IV. Appendixes. Retallick, F.D. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Advanced Energy Systems Div.). Apr 
1978. Contract EF-77-C-01-2363. 178p. Dep. NTIS, PC A09/MF 
AOl. 

Topics include (1) comparison of candidate MHD seed regen- 
eration schemes; (2) consideration of various ash removal strategies 
for seed regeneration; (3) systems for water cooling the MHD 
channel and combustor for the ETF; (4) water treatment for the 
MHD/steam cycle; (5) insulation problems with the feeding of coal 
and injection of K2COs; seed into the combustor for the ETF; (6) 
design bases for ETF combustion and slag systems; (7) CO burnout 
in MHD duct after addition of supplementary air; (8) supersonic 
versus subsonic MHD channels; (9) MHD channel design require- 
ments- (10) design bases of power ee equipment for ETF; 
(11) design bases for ETF magnets; (12) diffuser assumptions and 
performance estimates; (13) seed recycle system; and (14) seed 
regeneration. (WHK) 


3760 (FE—2519-3) MHD generator component development. 
Quarterly report, July—September 1977. (Avco-Everett Research 
Lab., Inc., Everett, MA (USA)). Nov 1977. Contract EF-77-C-01- 
2519. 91p. Dep. NTIS, PC AOS/MF AO1. 

The overall objectives of this program are the design, fabrica- 
tion and delivery of test channels (nozzle, channel, diffuser, instru- 
mentation and controls, and all necessary facility service connec- 
tions) to the CDIF for MHD generator tests. These CDIF test 
channels will be driven by a coal combustor which is under develop- 
ment at PERC in parallel with this program. Progress on the 
following tasks is reported: (1) Conduct basic engineering tests and 

rform necessary analytical work to define preferred design con- 
igurations of the CDIF channel in relation to fluid dynamics and 
electrodynamic performance. (2) Conduct basic engineering tests 
and perform necessary analytical work to define preferred electrode 
module design, side wall construction, wall materials, and fabrication 
methods for a high performance, durable MHD channel. (3) Con- 
duct basic engineering tests and perform necessary analytical work 
to define instrumentation and controls and preferred inverter systems 
and/or channel electrical controls in relation to inverter require- 
ments and operating stability. (4) Determine basic performance 
capability of the disk generator design under conditions simulating 
an open cycle MHD plasma. (5) Maintain continuous design and 
P raeey liaison with the Pittsburgh Energy Research Center 
(PERC) in the development of the two stage CDIF coal combustor. 
Ensure design compatibility of the integrated combustor-generator 
system. (6) Conduct necessary bench tests to establish essential 
design information on fluid dynamic, heat transfer, and current 
transfer characteristics of selected MHD coal slags. (7) Successively 
design, construct, and test two “reference design’ channels of the 
Mark VI scale. (8) Design, construct, perform preliminary quality 
checks, and deliver the first and second CDIF test generator to the 
test site at Butte, Montana. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 3758 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 3760 
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3761 (FE—2248-17) Development, testing, and evaluation of 
MHD materials and component designs. Quarterly report, July 1— 
September 30, 1977. Sadler, J.W.; Calvo, R.; Cadoff, L.H. (Westing- 
house Electric Corp., Pittsburgh, PA (USA). Advanced Energy 
Systems Div.). Feb 1978. Contract EX-76-C-01-2248. 147p. Dep. 
NTIS, PC A07/MF AO1. 

Efforts during the July to September 1977 quarter were 
directed toward the design, fabrication and evaluation of ceramic 
MHD electrodes for both clean fuel and coal fired environments. 
Laboratory screening tests continued to evaluate the electrochemical 
corrosion encountered for coal-fired conditions. A series of tests 
were conducted on MAFF in an eastern synthetic slag which 
resulted in identification of the degradation mechanisms for anodes 
and cathodes. Torch testing was completed to evaluate several 
attachment techniques and to determine the resistance of 
LAo.9sMgo.osCrOs to thermal shock. Clean-firing tests of a cold 
copper electrode test assembly and a hot LaCrOs electrode test 
assembly were completed in WESTF. In addition installaton, check- 
out and initial operation with oxygen was completed. Primary 
emphasis was put on the design and analysis of electrode systems 
included in the Proof Test Series for the U-02 Phase III Module. 
Assembly of the initial proof test assembly is underway. This test is 
scheduled for October 1977. Development and fabrication activities 
for the electrodes to be incorporated into the subsequent proof tests 
is proceeding. 


3762 (PNL—2004-7) Development, characterization, and evalu- 
ation of materials for open cycle MHD. Quarterly report for the 
period ending September 1977. Bates, J.L.; Marchant, D.D.; Daniel, 
J.L.; Griffin, C.W. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). Apr 1978. Contract EY-76-C-06-1830. 69p. Dep. NTIS, PC 
A04/MF AOl1. 

The objectives of this program are to develop, test, character- 
ize, and evaluate materials for open-cycle, coal-fired MHD power 
generators. The specific immediate goals emphasize electrode and 
insulator materials, including: (1) testing and evaluation of the en- 
hanced effects of alkali seed on materials in a dc electric field; (2) 
development and testing of improved electrodes and insulators with 
controlled microstructures, ——e and properties; and (3) 
characterization and evaluation of materials relating to both the US 
MHD Program and the US-USSR Cooperative Program for MHD 
power generators. The electrochemical effects of alkali seed/coal 
Ss on MgO and La(Mg)CrOs electrodes were studied. Also, ther- 
mal diffusivity/conductivity of Lao.9sMgo.0sCrOs, 0.75MgAbO, . 
0.25FesO4, 0.12Y203 . 0.88ZrO2, MgAlhO., and 0.75MgAhbO, . 
0.25Fes0,—chromium cermets were studied. Results are presented 
and discussed. (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 


3763 (CONF-780307—11) Boundary layer profile measure- 
ments in the electrode wall of a combustion driven MHD channel. 
James, R.K.; Kruger, C.H. (Stanford Univ., CA (USA). High Tem- 
perature Gasdynamics Lab.). 1978. Contract EX-76-C-01-2341. 8p. 
Dep. NTIS, PC A02/MF AO1. 

From 17. symposium on engineering aspects of MHD; Stan- 
ford, CA, USA (27 Mar 1978). 

Profiles of temperature and electron number density were 
measured in the electrode wall boundary layer of the Stanford M-2 
MHD channel with applied electric field. Results were obtained for 
two flow conditions, and several electrical conditions. Calculations 
of profiles using a boundary layer computer program were made. 
Measured temperature profiles with no current showed some dis- 
crepancies with the theory, but generally the agreement between 
theory and experiment was adequate. The Joule heating of the 
plasma caused a significant increase in the measured temperature 
profiles. Good agreement was obtained between calculated and 
measured profiles that included the effect of Joule heating. Some 
electron number density non-equilibrium near the wall was apparent- 
ly observed, although the amount of non-equilibrium was less than 
predicted. At high local current densities, measurements show the 
electron number density profile to be relatively flat near the wali at 
current densities where the anode voltage drop appears to indicate 
that a current constriction is occurring. 


3764 Two-dimensional analysis of diagonal MHD generator via 
equivalent circuit. Yoshida, M.; Umoto, J. (Kyoto Univ.). Electr. 
Eng. Jpn. (Engl. Transl.); 97: No. 2, 1-7(1977). 

Translated from Denki Gakkai Ronbunshi, A; 97: No. 3, 117- 
124(Mar 1977). 

A new equivalent circuit method is proposed that enables one 
to calculate the generation characteristics in a short time with 
consideration of the wall leakage current, ion slip, the electrode 
finite segmentation effect. This method is applicable to both Faraday 
and Hall type MHD generators if the electrode tilt angles, electrode 
connection and load connection are properly modified. The effect of 
electrode finite segmentation on the generation characteristics is 





JANUARY 31, 1979 


numerically examined. The result obtained by the present method 
agrees well with that obtained by the conformal mapping method 
and two-dimensional difference method. By use of configuration of 
space elements, a sufficiently practical result can be obtained. The 
computation time by the present method is much shorter than that 
by the difference method. For large-sized diagonal generators, the 
effect of the wall leakage current, ion slip, and boundary layer 
thickness on the generation characteristics are numerically calculat- 
ed. When R/sub W//R/sub X/ < 10° and B/sub i//B > 107%, the 
generation characteristics worsen in the high-8 region. In the high- 
region, the generation characteristics worsen. The Hall type is worse 
in the generation characteristics than the diagonal type. (WHK) 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


3765 (TE—4233/4237-71-78) NASA/DOE Advanced Ther- 
mionic Technology Program progress report No. 29. (Thermo Elec- 
tron Corp., Waltham, MA (USA)). Nov 1977. Contract EY-76-C-02- 
3056. 30p. Dep. NTIS, PC A03/MF AO1. 

The design of the Adjustable Cesium Pressure Activation 
Chanber for characterizing electrode materials in an equilibrium 
cesium pressure is described. Experimental emitter and collector 
work functions and measured and calculated I-V curves and plasma 
parameters for a thermionic diode are presented. The status of 
various converter construction and testing projects is outlined. Also, 
hot shell development and flame-heated thermionic device develop- 
ment are discussed. (WHK) 


3766 (TID—28653) Conceptual engineering design study of 
thermionic topping of fossil power plants. (Stone and Webster Engi- 
neering Corp., Boston, MA (USA)). 15 Feb 1978. Contract EY-76- 
C-02-3056. 109p. Dep. NTIS, PC A06/MF AO1. 

Portions of document are illegible. 

Primary objectives of this study are to investigate alternative 
design concepts of thermal coupling of thermionic energy converters 
(TECs) to the steam cycle and the mechanical and electrical aspects 
of integrating TEC design into the steam power station. The specific 
tasks include: (1) evaluate design concepts of TEC topping of 
solvent refined liquified coal-fired steam power plants, with main 
emphasis devoted to thermal, mechanical, and electrical design as- 
pects. (2) Develop preliminary conceptual design of a modular TEC 
assembly. (3) Develop preliminary cost estimates of the design 
modification to a liquified coal-fired steam power plant with TEC 
topping. (4) Provide support to Thermo Electron Corporation in 
planning TEC hardware testing. Results are presented in detail. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 3765 


FUEL CELLS 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 3600 


3767 (EPRI-EM—825) Thyristor voltage safety factor. Final 
report. Mungenast, J.; Kirk, D. (Power Semiconductors, Inc., 
Devon, CT (USA)). Jul 1978. 98p. Dep. NTIS, PC AO5/MF AOl. 

This project has investigated the theoretical and experimental 
bases for reducing the derating factor applied to thyristors used in 
solid-state converter designs. This factor, known as the voltage 
safety factor (VSF), is used as a margin of safety to protect thyristors 
from voltage transients experienced in applications. For force-com- 
mutated (or self-commutated) converter designs, a VSF in the range 
of 1.4 to 1.8 must be applied to result in an economic unit for utility 
application with batteries and fuel cells. The work reported shows 
that these low margins can be used in successful designs, and defines 
and examines the VSF components and their dependence on circuit- 
ry and thyristor characteristics. 


ENERGY CONSERVATION, 
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REFER ALSO TO CITATION(S) 3681, 3682, 3688 
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REFER ALSO TO CITATION(S) 2521, 2915, 3561, 3565, 3570, 
3571, 3572, 3574, 3613, 3677, 3680, 3702, 3731 


3768 (AED-Conf—77-263-001) Evaporators for refrigerants. 
Slipcevic, B. (Sulzer-Escher Wyss G.m.b.H., Lindau (Germany, 
F.R.)). 1977. 50p. (In German). (CONF-770999_—2). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

From Conference on heat pumps; Essen, F.R. Germany (27 
Sep 1977). 

Evaporators used in heat pump installations are discussed. 
The choice of suitable refrigerants was investigated. Some factors 
which influence the optimum design of evaporators are dealt with in 
more detail. 


3769 (CONF-7710136—, pp 409-418) Building energy stand- 
ards and codes. Dorgan, C.E. (Univ. of Wisconson, Madison). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Steps that can be taken to reduce energy consumption are 
reviewed, e.g.: (1) increase energy costs, (2) allocate and limit users, 
(3) energy codes, (4) voluntary energy standards, and/or (5) change 
in life style. A discussion of the types of energy standards/codes and 
what they accomplish is the main part of the paper--this includes 
performance, budget, and prescriptive standards. 


3770 (CONF-7710136—, pp 419-426) Heat-recovery devices for 
building HVAC systems. Howell, R.H.; Sauer, H.J. Jr. (Univ. of 
Missouri, Rolla). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

The opportunities and advantages of air-to-air heat recovery 
are described. The five basic types (rotary regenerative, coil loop 
run around, open run-around, heat pipe, and plate type) are de- 
scribed and their typical performance is presented. The potential 
savings in operating costs as well as initial equipment costs for 
common applications are presented. 


3771 Gas fired combined electric and heating plants and heating 
centers. Hein, K. (Stadtwerke Heidenheim, Heidenheim/Brenz, 
Ger). Gas- Wasserfach, Gas-Erdgas; 119: No. 3, 119-125(Mar 1978). 
(In German). 

Natural gas fired combined electric power and district heat- 
ing plants in units ranging from about 400 kwt to 3 mwt make 
possible an ideal heat and power coupling. In the case of separate 
generation of electric power in condensation power plants and of 
heat. in boiler-only plants at least 62% more primary energy is used 
than in the combined plants. The plants can be constructed within 
six months and can be used both for new heating devices and for the 
replacement or adaptation of existing oil or gas fired boiler plants. 


3772 Possiblities for using gas-driven working machines. 
Mallee, H. (Hamburger Gaswerke, Hamburg, Ger). Gas- Wasserfach, 
Gas-Erdgas; 119: No. 3, 125-130(Mar 1978). (In German). 

This article shows how gas engines or gas turbines can be 
used to drive compressors and condensers, pumps, fans, and gener- 
ators. In addition, the use of gas engines in combined electric power 
and district heating plants is discussed. In addition to the current 
generation by generators, the use of waste heat from the waste gas 
or from the engine cooling water has a particularly favorable effect 
on the total efficiency of these plants, resulting in a significant 
savings in primary energy in comparison with conventional plants. 


3773 Operational experiences in the public district cold supply 
in the USA. Hartmann, K. (Barth und Stoecklein, Muenchen (Ger- 
many, F.R.)). Tech. Mitt.; 71: No. 2, 91-100(Feb 1978). (In German). 

The first part of the report summarizes the most important 
experience which was made known at a meeting at the end of 1976 
in the USA on district cooling centres. The experience is ordered 
according to topic: system types, cold water temperature, water 
quantity, system pressure, cold water, circuit refrigeration machine, 
primary and secondary circuit, secondary consumer, control sys- 
tems, cooling towers and refrigeration machines. The second part 
reports On special problem solution of the cold supply center of the 
Purdue University and the airport Dallas/Fort Worth and names 
consumption numbers and operational costs of the district cold 
supply center Dallas/Fort Worth. 


3774 Large-scale cold generation. Moderegger, H.H. (Brown 
Boveri-York Kaelte- und Klimatechnik G.m.b.H., Mannheim (Ger- 
many, F.R.)). Tech. Mitt; 71: No. 2, 70-75(Feb 1978). (In German). 
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The article describes the two types of refrigerating machines 
which come into question today for the large cold generation: The 
turbo-refrigerator and the absorption-principle refrigerator. The re- 
frigeration principle according the absorption method is more close- 
ly explained. The combination of thermal power plants with refrig- 
eration plants is discussed. The specific energy costs depending on 
current cycle and the continuous costs in dependence on annual 
operation time of the single and network-operated refrigeration 
machines are given and compared. 


3775 Problem of determination of district heating loads under 
the conditions of the socialist republic of vietnam. Ngo, T.K. (B SSR 
Polytech Inst). Izv. Vyssh. Uchebn. Zaved., Energ.; No. 1, 125-130(Jan 
1978). (In Russian). 

An analysis of the climatic factors prevailing in Vietnam is 
presented. Space heating, hot water supply, and summer air condi- 
tioning loads are determined. Characteristic graphs of the lengths of 
the periods of heating loads in Vietnam are given. 


3776 Adjustment of pipelines with high initial stresses due to 
self-compensation forces. Efimenko, G.P. Teploenergetika (Moscow); 
No. 1, 56-59(Jan 1978). (In Russian). 

It is shown that reconstruction of pipelines that have been in 
operation to reduce stresses due to self-compensation in the working 
condition is inadvisable. It is recommended not to change the route 
of the pipeline and to retain self-stretching but to replace pipes with 
new ones at pipeline sections where initial stresses are higher than 
the permissible ones. 


3777 Experimental investigations of unsteady hydraulic condi- 
tions in hot water district-heating systems following heat carrier 
boiling-up. Sodnomova, S.D.; Mekler, V.Sh.; Sal’man, V.I.; Livshits, 
I.M. (Moscow Energ Inst, USSR). Teploenergetika (Moscow); No. 1, 
88-90(Jan 1978). (In Russian). 

An analysis of the results of an experimental investigation of 
unsteady hydraulic conditions accompanying heat carrier boiling-up 
is presented. These data were obtained in a setup modeling a heat 
supply system. 


3778 Extension of a district heating supply system in Mannheim 
in the context of the demonstration project. Arbeitgeber; 29: No. 20, 
1251-1254(Dec 1977). (In German). 

In the context of the overall study of future developments of 
district heating supply systems in West Germany ordered by the 
Ministry of Research and Technology, the Rhein-Neckar area was 
examined by a special planning study. The result made a district 
heating supply system from a nuclear lower station and from the 
existing Mannheim power station seem equally feasible. The techni- 
cal basis, questions of realising further extensions, the existing and 
planned transport network (Mannheim-Ludwigshafen-Heidelberg- 
Worms), prices for district heat etc. are explained. 


3779 Sorption heat pumps. Loewer, H. (Fachhochschule Gies- 
sen (Germany, F.R.). Fachbereich Technisches Gesundheitswesen). 
Klima Kaelte Ing.; 5: No. 12, 447-451(Dec 1977). (In German). 

The principle of the absorption refrigerator is first explained 
by a schematic circuit diagram and various other diagrams. In the 
absorption heat pump, the heated expeller has a function of the 
compressor in well-known heat pump plant. Ammoniak/water, 
methylamine/water, lithium-bromide/methanol and R22/tetra-ethy- 
leneglycol-methanol are used as the working media in absorption 
heat pumps. Useful heat flows of about 150% can be achieved in 
absorption heat pumps with direct combustion of fossil fuels. This is 
the great advantage compared with electrically driven compression 
heat pumps. The disadvantage is the greater expense of equipment 
required. 


3780 Problems arising from the application of heat pumps - 
differences between refrigeration plants and heat pumps as well as the 
effect on components. Stenzel, A. (Blitzer Kuehlmaschinenbau 
G.m.b.H. und Co. K.G., Sindelfingen (Germany, F.R.)). Klima 
Kaelte Ing.; 5: No. 12, 417-420(Dec 1977). (In German). 

Heat pumps and refrigerators are very similar from the plant 
point of view. In spite of this similarity, considerable differences 
must be observed in the design and construction of heat pump plant. 
The article treats the following subjects: watercooled condenser, 
subcooling of refrigerant, difficulties in starting at high pressures, 
heating of crank case, heating of cylinder head, heat insulated 
assembly of compressor, design of plant, output control, output 
figure, reduction of starting load and therefore frequently direct 
Starting and introduction of a new load regulator. 


3781 Heat losses of hot-water pipelines. Menyhart, J.; Homon- 
nay, G. HLH, Z. Heiz., Lueftung, Klim., Haustech.; 28: No. 10, 359- 
364(Oct 1977). (In German). 

The common methods for underground hot-water pipeline 
laying are compared. The theoretical heat loss values are compared 
with values measured in existing district heating networks. It is 
found that the calculation methods used are incorrect and inexact. 
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Apart from this, the different laying methods result in different heat 
losses. 


3782 Calculation of the supplementary storage factors for a 
more exact computation of energy costs. Horstmann, C. (Stuttgart 
Univ. (TH) (Germany, F.R.). Abt. Heizung-Lueftung-Klimatech- 
nik). Klima Kaelte Ing.; 5: No. 9, 293-295(Sep 1977). (In German). 

The thermal reaction of a room with solar radiation depends, 
among other factors, on the type of construction of the surrounding 
surfaces of the room, the type of protection against the sun, and the 
direction of the window relative to the sky. These relationships are 
included in VDI 2078 with a dimensionless storage factor depending 
on clock time for the months of July and September, as one can 
expect a maximum cooling load in these months. The storage factors 
for all months of the year are to be calculated for a new edition of 
VDI 2078, in order to be able to determine the effect of solar 
radiation and construction on the annual energy requirement. The 
author defines the storage factor as the ratio of the extreme cooling 
load relative to the window area caused by radiation to the maxi- 
mum irradiation W/m? of window area. 


3783 Economical design of district-heating power plants. 
Schwarzenbach, A. Brown Boveri Rev.; 64: No. 9, 546-551(Sep 1977). 

In the first part, the special features of district-heating net- 
works are dealt with. The peak heating output is rarely needed and, 
therefore, requires little energy, and must be provided with the 
smallest capital expenditure. During the construction period of a 
district-heating network many unused capacities may emerge which, 
on account of the interest during the construction period involved, 
increase the investment costs. During the construction period, an 
effort should be made to keep capital expenditure as low as possible. 
The second part shows a simple and practical method of achieving 
the most economical division between power generation and pure 
heat generation. 


3784 Steam turbines in conventional combined district heating 
and power stations. Muehlhaeuser, H. Brown Boveri Rev.; 64: No. 9, 
552-565(Sep 1977). 

A review is attempted of the present situation and the trends 
in district heating installations, in order to allow the arrangement of 
the steam turbines in conventional combined heat and power stations 
to be seen in a suitable light. The article describes all the types of 
back-pressure and extraction/condensing turbines for district heating 
which are usual in current practice, dwelling in doing so upon 
arrangement, mode of operation, design particulars, thermodynam- 
ics, optimum design and environmental aspects. 


3785 Electrical equipment of the basle district heating power 
station. Gassner, N. Brown Boveri Rev.; 64: No. 9, 578-583(Sep 1977). 

In the autumn of 1976 the Basle district heating power station 
went into service after being extended by a district heating generat- 
ing unit with an electrical output of 42 MW. Brown Boveri planned 
and supplied substantial parts of its equipment. The article which 
follows gives a review of the features of the electrical installation. 


3786 Air conditioning and heat recovery system for buildings. 
Bagge, J. (to Valmet Oy, Helsinki (Finland)). German(FRG) Patent 
2,657,127/A/. 23 Jun 1977. 11p. (In German). 

An air conditioning and heat recovery system is described 
that consists of a system of air inlet ducts, a blower for the incoming 
air, a heat exchanger, a blower for the outgoing air, a heater, and a 
system of air outlet ducts. The functioning of the system in a 
building is illustrated by a drawing. 


3787 Gas engine heat pump and its possibilities of use. Fox, U. 
Tech. Bau; 5: 499-504(1977). (In German). 

The compressor in the refrigerator circuit of the heat pump is 
driven by a piston engine which uses natural gas as primary energy 
source. By using the heat energy of the cooling water and waste 
gases, 85% of the energy of the fuel is utilized. The use of the plant 
in swimming pools and for producing cooling water and industrial 
heat is examined. Economics of the system is determined by whether 
it is possible to find consumers on the evaporator and condenser 
sides simultaneously. The lack of noise and of steam is a positive 
feature regarding the environmental effect. 


3788 Gesamtstudie ueber die Moeglichkeiten der Fernwaerme- 
versorgung aus Heizkraftwerken in der Bundesrepublik Deutschland. 
Kurzfassung. (Global study on the possibilities of district heat supply 
from combined heat and power plants in the Federal Republic of 
Germany. Summary). Bonn, Germany, F.R.; BMFT (1977). 379p. (In 
German). 

A survey of the state and development of district heat supply 
is followed by a description of techniques, costs and economic 
benefit. Heat requirements are put forward and alternative possibili- 
ties of meeting the demand. Studied are the effects on the balance of 
payments, the ecology and the FRG’s labour market, the possibilities 
of financing a speeded up promotion, respective legal measures of 
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territorial authorities, and the incorporation of combined heat and 
power plants into the electricity economy. 


3789 Application of compressor heat pumps with gas engines. 
Ortner, H. Gasgemeinschaft; No. 10, 75-76(1977). (In German). 

A survey of the historcal development of the heat pump is 
followed by a description of its principles. Possible heat sources are 
discussed. 


RESIDENTIAL BUILDINGS 


REFER ALSO TO CITATION(S) 2878, 2912, 3618, 3673, 3689, 
3693, 3695, 3746, 4134, 4135 


3790 (CONF-7706117—, pp 57-80) Building design consider- 
ations for Pittsburgh. Hartkopf, V. 1977. 

From 2. energy symposium; Pittsburgh, PA, USA (1 Jun 
1977). 

In Solar energy in Pittsburgh: demonstration programs and 
plans. 

A study on rehabilitation of housing in inner city neighbor- 
hoods is described. South Oakland and Manchester, both within 
Pittsburg proper, were studied. An energy audit of chosen buildings 
was undertaken, and energy-conserving redesign proposals are pre- 
sented including added insulation, solar heating systems, and heat 
pump installation. (WHK) 


3791 (CONF-7710136—, pp 393-401) Residential energy 
design. Dorgan, C.E. (Univ. of Wisconsin, Madison). 1977 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

As a result of the escalating cost of energy for residential 
heating systems, it is increasingly important that a careful analysis be 
made of construction methods and equipment installed in new 
homes. This paper discusses cost-effectiveness procedures that 
should be adopted by the residential-home-construction industry. 


3792 (CONF-7710136—, pp 402-408) Heat pumps without sup- 
plemental heat. Glaser, C.W. (Union Electric Co., St. Louis). 1977. 

From 4. UMR-DNR conference on energy; Rolla, MO, USA 
(11 Oct 1977). 

In Proceedings of the fourth annual UMR-DNR conference 
on energy. 

Increased electricity costs have resulted in a new and much 
higher level of acceptance for the air-to-air heat-pump system. The 
fact that heat pumps reduce the cost of heating by 30 to 50% over 
conventional electric-resistance heating and that natural gas is not 
available in many parts of the country has resulted in more and more 
heat pumps being installed in homes. While the benefits to the user 
are sufficient to economically justify the added cost of installing the 
heat-pump system, it can be a long-term disaster for the electric 
utility. As long as a utility has a summer peak, any type of space- 
heating load that occurs only during the winter months is welcome; 
but when the utility becomes a winter peak company, it changes the 
situation. An electrically heated home with conventional insulation 
has a winter peak contribution 3 to 4 times greater than the summer 
peak contribution for air conditioning in the same home. The annual 
load factor for air conditioning in St. Louis, Missouri is about 11%. 
The annual load factor for electric-resistance heating is about 13% 
and for the electric heat pump is 6 to 7%. It quickly becomes evident 
that if air conditioning caused a summer peak situation that was not 
manageable in todays’ high costs for generating plant and fuel, the 
problems associated with a future winter peak caused by todays’ air- 
to-air heat pumps will be tremendously greater. One solution is the 
development of a heat pump system used in conjunction with 
thermal storage that will limit the demand for electricity during 
periods of extremely cold weather to the requirements of the heat 
pump only. There would be no supplemental electric heating in- 
stalled in the system. Such a system would provide an ideal solution 
for both the home owner and the utility. 


3793 (DOE/CS—0041/1) Energy audit workbook for apart- 
ment buildings. (Department of Energy, Washington, DC (USA)). 
Sep 1978. 91p. Dep. NTIS, PC AO5/MF AOl. 


The workbook has been prepared for use by State Energy 
Offices as a tool in assisting apartment building owners and managers 
in performing Class C information energy audits to identify energy 
conservation measures. 


3794 (PB—276110) Ranking energy saving ideas. Siviour, J.B. 
(Electricity Council Research Centre, Capenhurst (UK)). May 1977. 
13p. (ECRC/M—1042). NTIS PC A02/MF AOl. 

The method of ranking energy saving ideas in terms of annual 
energy saving per pound sterling of their extra capital cost has been 
applied to heating in new and renovated houses. The calculated 
results are that house insulation and heat pumps for space heating 
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have potential energy savings of 26 and 22 kWh/year per pound of 
the extra capital cost of their application. In contrast, schemes using 
solar collectors for space and water heating have much smaller 
potential savings in the range 3.3-6 kWh/year per pound sterling. 
Since insulation would have negligible maintenance costs compared 
with the rest, its application is the most important in domestic energy 
saving. 


3795 (PB—277117) Reduction of begs Goes oe from heat emitters sited 
against external walls - a new approach. Memorandum report. Heap, 
R.D. (Electricity Council Research Centre, Ca) — (UK)). May 
1977. 19p. (ECRC/M—1051). NTIS PC A2/MF AO 

A technique is described which increases ey emission from 
heat emitters, and at the same time reduces heat losses if the emitter 
is sited against an external wall. A ventilated screen is used, with a 
high emissivity surface facing the emitter and a low, emissivity 
surface facing the wall. 


3796 Fireplace systems. Stanko, J.J. US Patent 4,098,257. 4 Jul 
1978. Filed date 24 Jan 1977. 4p. 

A fireplace heating system is described that has a fireplace 
box having an opening therein, a heat chamber surrounding the box, 
a plurality of spaced generally vertically extending flues connected 
to the fireplace box and holding the box suspended generally central- 
ly of the heat chamber, the flues being adapted to carry the exhaust 
gases from the fireplace box, a hot air distribution duct connected to 
the heat chamber and surrounding the flues over a portion of their 
length, the distribution duct having discharge vent means into the 
room being heated, a pre-heat chamber spaced from the heat cham- 
ber and the hot air distribution duct and surrounding the flues over a 
second portion of their length, a cold air inlet connected to the pre- 
heat chamber, a blower connected to the pre-heat chamber on the 
side of the pre-heat chamber opposite the cold air inlet receiving 
preheated air passing around the second portion of the flues from the 
pre-heat chamber for delivery to the heat chamber, and chimney 
means connected to the flues receiving exhaust gases therefrom. 


3797 Heating system with water heater recovery. Singh, K.N. 
US Patent 4,098,092. 4 Jul 1978. Filed date 9 Dec 1976. 6p. 

A heating system for residential buildings is > ere: in 
which heat is recovered by an auxiliary water heater. The heating 
system is of a heat pump type which includes a refrigerant fluid 
compressor and two heat exchanger units disposed in series connect- 
ed relationship. The two heat exchanger units are those normally 
associated with respective fan and coil unit located within the 
interior of the residence and a condenser or evaporator located 
exteriorally of the building. A control valve is interposed in conduits 
connecting the two heat exchanger units with the compressor with 
this valve being selectively operable to control the system for 
operation in either a heating or a cooling mode. In accordance with 
this invention, an auxiliary water heater is interposed in heat recov- 
ery relationship to the heating system and includes a heat exchanger 
that is interconnected in the refrigerant fluid conduit. The auxiliary 
water heater has a heat exchanger that is interconnected in the 
conduit intermediate the compressor and the control valve. The 
water heater is thus able to recover excess heat regardless of 
whether the heating system is operating in a heating or cooling 
mode. 


3798 Heat pumps. Energiewirtsch. Tagesfragen; 28: No. 2, 101- 
103(Feb 1978). (In German). 

The VDEW-HEA meeting ‘Experience with the electric heat 
pump in heating domestic buildings’, held in Essen on Jan. 24, ‘78, is 
reported on. 


3799 Future aspects of the market for appliances. Salleck, K. 
(Siemens A.G., Muenchen (Germany, F.R.)). Elektrowaerme Int., 
Ed. A; 36: No. 1, 27-32(Jan 1978). (In German). 

The market for electric appliances is, in terms of its economic 
importance, entirely comparable to the market for private vehicles. 
While sales of appliances are affected by the saturation of the 
market, declining population figures and building volumes, the 
demand for replacements, design innovations, regular improvements 
in utility, new concepts and the replacement of obsolete appliances 
using too much electricity give an impetus to growth. In view of the 
energy situation it will be an important task for the power supply 
industry in general to educate the consumer in terms of energy use 
and thus to ensure that electric appliances can continue to improve 
our quality of life. 


3800 Suitable refrigerant for heat pumps - particularly for do- 
mestic heat pumps in Europe. Wrede, F. (Technische Univ. Han- 
nover (Germany, F.R.). Lehrstuhl und Inst. fuer Kolbenmaschinen). 
Klima Kaelte Ing.; 5: No. 12, 421-424(Dec 1977). (In German). 

The coolants R 12, R 22 and R 502 are suitable for use in heat 
pumps. The use of R 500 is examined theoretically using a material 
evaluation programme and in an experimental heat pump plant. The 
heat output figures of R 500 lie slightly below those of R 12. The 
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volumetric heat output of R 500 lies between R 12 on the one side 
and R 502 and R 22 on the other side. R 500 requires a smaller 
compressor volume than R 12. Because of its high price the use of R 
500 is not yet sensible. 


3801 Research on a mono-valency air to water heat pump with 
latent heat storage. Fluck, D. (Badenwerk A.G., Karlsruhe (Ger- 
many, F.R.)); Kirn, H. (Badenwerk A.G., Karlsruhe (Germany, 
F.R.). Abt. Stromanwendungstechnik und Kundenberatung). Klima 
Kaelte Ing.; 5: No. 12, 439-444(Dec 1977). (In German). 

Experimental results of 1 1/2 storey detached house, with 170 
m? of heated living area equipped with an experimental heat pump 
plant are presented. The external air acts as heat source. There are 2 
heat pumps and a 20 m® water store installation. Heat pump | is 
designed for external temperatures of minus 3°C. For external 
temperatures below minus 3°C, heat pump 2 supplements the heat 
provided by heat pump 1, by taking heat from water store. Up to 
half the water can be changed to ice. The experiment ran from 
1.12.76 to 31.5.77. Heat is taken to the water store by heat pump 1, 
by further subcooling the refrigerant from the condensation tempera- 
ture. After critical evaluation of the results of the experiment, 
suggestions are made for improvements for future plant. 
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3802 Experimental research and analysis of the velocity distri- 
bution in the isothermal air diffusion from linear outlet fed from both 
ends. Lombardi, C.; Ruscica, G.; Saggese, G. (Politec di Torino, 
Italy). Termotecnica (Milan); 32: No. 2, 78-83(Feb 1978). (In Italian). 

An air distribution and diffusion circuit is described. Its 
construction necessitated some modifications to an existing air condi- 
tioning plant at the G. Colonnetti Metrological Institute. Tests 
carried out show formation of the air jet which is influenced by the 
type of feeding of the linear outlet used as a device for the diffusion 
in the room. Analysis of the results was made taking into considera- 
tion the different representations of the jet, to find the most suitable 
among these to supply elements both useful and evident for the user 
of diffusion appliances. 9 refs. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 3691, 3697 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 3692, 3694, 3696, 3698, 3699 


3803 (DOE/CS—0041/8) Energy audit workbook for bus sta- 
tions. (Department of Energy, Washington, DC (USA)). Sep 1978. 
8lp. Dep. NTIS, PC AOS/MF AO1. 

The workbook has been prepared for use by State Energy 
Offices as a tool in assisting bus terminal maintenance managers in 
performing Class C information energy audits to identify energy 
conservation measures. 


3804 Northgate arena. Shave, R.E.J. Consult. Eng. (London); 
42: No. 4, 38-39(Apr 1978). 

The building services design of the recently completed leisure 
center at Chester in the United Kingdom described incorporates an 
extensive energy conservation scheme. A heat pump was selected 
that operates as close as possible to normal air conditioning design 
temperatures such that standard packaged water chilling units would 
be used and would be restricted to heat recovery from the exhaust 
air from the pools. The design calculation showed that the amount of 
recovered heat would exceed that required to heat the incoming air 
to the pool halls and that the balance would therefore be available 
for heating other areas. 


3805 Air conditioned shopping. Consult. Eng. (London); 42: No. 
4, 43(Apr 1978). 

The shopping center described iS a 5 story development with 
shopping on two levels and partial shopping on three levels. The 
malls are fully air conditioned and the center has several large 
department stores and 100 plus small units. Outside air is conditioned 
and introduced into the mall areas from five main air handling 
plants. An unusual feature of this are the white ‘stalactite’ ducts. 
These allow the air to be introduced at the optimum level, and also 
eliminate all the horizontal runs of supply air trunking. The building 
service design also includes extensive fire precautions and an energy 
recovery system. 


TRANSPORTATION 


REFER ALSO TO CITATION(S) 3613, 3676, 3687 
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AIR AND AEROSPACE 


3806 (N—78-15859) Exploratory investigation of decelerating 
approaches of a twin-engined jet transport. volume 2: moving-base 
simulation and comparison with related experiments. Hofman, 
C.F.G.M. (Nationaal Lucht- en Ruimtevaartlaboratorium, Amster- 
dam (Netherlands)). 1 Oct 1976. Contract NIVR-1747. 85p. (NLR- 
TR—76150-U). NTIS PC A0S/MF AOI1. 

Aircraft noise perceived on the ground can be reduced by 
decelerating the aircraft during the landing approach. As an addi- 
tional benefit the lower thrust settings existing during a part of the 
approach and the shorter approach time result in reduced fuel 
consumption as compared to a conventional approach. An experi- 
ment on decelerating approach procedures was carried out with a 
moving-base flight simulator. During the decelerating approaches 
the constant deceleration (0.5 kt/s) initiated (with or without autoth- 
rottle) at a speed appreciably above the final approach speed was 
executed with an increasing flap deflection (constant rate). Results of 
performance measurements, pilot effort ratings, and comments are 
given. A comparison was made with a fixed-base simulation and an 
in-flight experiment. During the decelerating approaches, considered 
as acceptable, more effort was spent in obtaining a performance 
comparable to the performance obtained during a conventional 
approach. 


RAILWAY 
REFER ALSO TO CITATION(S) 3810, 3867 


3807 Use of computers for optimum load distribution in the 110 
kV railway current network of the Federal railways. Niekamp, K. 
Elektr. Bahnen; 49: No. 2, 47-53(1978). (In German). 

In the mains directing center the German Federal Railway is 
using a process computer for the optimization of the load distribu- 
tion within the 110-kV-mains. The article describes the range of 
tasks of this computer for the mains operation and after the math- 
ematical derivation of the optimization process presents the sequence 
of optimization. 


LAND AND ROADWAY 
REFER ALSO TO CITATION(S) 3675, 3677, 3691, 3890 


3808 (NP—23385) Advanced filtering and prediction software 
Draft 


for urban traffic control systems. final report. Baras, J.S.; 
Levine, W.S.; Dorsey, A.J.; Lin, T.L. (Maryland Univ., College 
Park (USA). Dept. of Electrical Engineering). 1977. 192p. Univ. of 
Maryland, College Park. 

The results are reported of the first year of effort in a 
program designed to develop better software for the computer 
control of urban traffic. Several candidate models for traffic flow in 
an urban network were developed, and filter/predictors of traffic 
flow based on these models were derived. The results show that 
these models can lead to improved signal timing algorithms. It is 
concluded that good models of the statistical data from detectors 
located in urban streets have been developed. These models have 
lead to effective filters and predictors of traffic flow. These filters 
and predictors take the form of computer algorithms whose inputs 
are real time detector data and whose outputs are estimates of queues 
at traffic signals and platoon length at locations in the network. They 
could be used to improve computerized traffic control systems. 
(LCL) 


3809 (PB—277354) Energy losses in heavy commercial vehicles. 
Williams, T. (Transport and Road Research Lab., Crowthorne 
(UK)). 1977. 52p. NTIS PC A04/MF AO1. 

This report examines the factors affecting the fuel consump- 
tion of heavy commercial vehicles. It covers power loss in the 
engine, tires, vehicle warm-up, and aerodynamic shaping. 


3810 (PB—277415) Energy effects, efficiencies, and prospects 
for various modes of transportation. Final report. (Grambling State 
Univ., LA (USA); American Association of State Highway and 
Transportation Officials, Washington, DC; Federal Highway Ad- 
ministration, Washington, DC (USA)). Nov 1977. 65p. NTISPC 
A04/MF AOl1. 

Conservation of energy used for transportation is of vital 
concern to the nation. This report of the Transportation Research 
Board details the efficiencies of various vehicles and modes for both 
passengers and freight under various conditions. Modes considered 
include highway, bus, rail, air, water, bicycle, and pipelines. The 
potential impacts of alternative energy-conservation options are 
evaluated, and research needs are identified. 


3811 How passenger car maintenance affects fuel economy and 
emissions, a nationwide survey. Walker, D.L.; Boord, J.O.; Pigott, 
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J.S.; Sutton, E.R. Warrendale, PA; Society of Automotive Engi- 
neers, Inc. (1978). 14p. (CONF-780208—S55). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Beginning in May of 1975, Champion Spark Plug Company 
embarked upon an extensive nationwide program to gather data that 
would determine how passenger car engine conditions relate to fuel 
consumption and emissions. This program, by use of a diagnostic 
check lane and a mobile chassis dynamometer laboratory, was to be 
the most comprehensive look at motorist maintenance habits and 
their effect on fuel consumption and emissions ever undertaken by a 
nongovernmental source. Five thousand six hundred and sixty-six 
passenger cars were ignition and emission diagnosed and from these, 
216 cars were selected for the "before and after” dynamometer test 
based on their need for a tune-up. This test gave a realistic view of 
how the average motorist, having a periodic tune-up performed on 
his vehicle, can help save fuel for himself and the nation; and at the 
same time improve the quality of the air he breathes. 


SEA AND WATER 
REFER ALSO TO CITATION(S) 3577, 3729 


3812 (PB—277727) Energy for road transport in the United 
Kingdom. Porter, J.; Fitchie, J.W. (Transport and Road Research 
Lab., Crowthorne (UK)). 1977. 22p. NTIS PC A02/MF AOl1. 

Looking at the short-to-medium term, examples are given to 
illustrate the use of computer simulation and instrumented cars to 
identify and evaluate potential energy conservation measures. For 
the longer term, when natural crude oil becomes scarce and expen- 
sive, the paper compares vehicles using synthetic gasoline from coal 
and battery vehicles, and examines the factors needed to give a 
primary energy advantage to one type of vehicle over the other. 
(Copyright (c) Crown Copyright 1977.) 


3813 Some countermeasures to cope with the energy saving of 
marine propulsion diesel engines: reduced speed operations over a long 
period, Maehata, S.; Yoshida, K. Kawasaki Giho; No. 66, 83-90(Apr 
1978). (In Japanese). 

Under the recent economic recession that started after the oil 
crisis, the demand for marine engines to save energy has been strong. 
In order to cope with this situation, much effort has been expended 
to attain low fuel costs by improving the main engine itself and the 
total efficiency of the propulsion system by developing the lower 
speed engine. On the other hand, one of the countermeasures taken 
by more and more ships in service to reduce operation costs while 
coping with the decline in the amount of freight has been to reduce 
the speed of operations. This is the first time engine makers and ship 
operators have had to deal with such a long period of reduced 
operations and solutions are needed for the many problems which 
are expected to arise. These problems were investigated and ana- 
lyzed and some countermeasures in many ships now in service were 
implemented. 


PIPELINE 
REFER ALSO TO CITATION(S) 3810 


INDUSTRY AND AGRICULTURE 
REFER ALSO TO CITATION(S) 3065, 3672 


3814 (CONF-760588—P1) Proceedings of the fifth internation- 
al symposium on fresh water from the sea. Delyannis, A.; Delyannis, 
E. (eds.). (European Federation of Chemical Engineering, Athens 
(Greece). Working Party on Fresh Water from the Sea). 1976. 478p. 
(In several languages). Dep. NTIS (US Sales Only), $125.00 set. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

Thirty-five papers were presented at the conference and are 
included in this volume. Two papers appeared previously in ERA. A 
separate abstract was prepared fo: := each of 6 papers. The remaining 
27 papers are not in scope for the data base. (LCL) 


3815 Possibilities for the rational use of energy in operation. 


Ebersbach, K.F. VDI (Ver. Disch. Ing.) Z.; 120: No. 
1978). (In German). 

The theme of the Hannover fair of this year will be essentially 
determined by the system display “energy - generation, conversion, 
distribution”. A motto for the visitors and especially those persons 
interested in electrical drives, industrial furnaces or other energy 
consuming machines and plants, is “rational energy utilization”. 
Some exhibits show the possibilities for an improved energy applica- 
tion. The methods and the essential steps of an analysis of the energy 
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demand for actual use in service are discussed, among other subjects, 
as a fundamental presumption for the rational use of energy in 
operation. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 3701 


3816 (EPA—600/7-76-034b) Environmental of 
selected energy conserving manufacturing process options. Volume II. 
Industry priority report. Skovronek, H.S. (Little (Arthur D.), Inc., 
Cambridge, MA (USA)). Dec 1976. 136p. NTIS. 

This study assesses the likelihood of new process technology 
and new practices being introduced by energy-intensive industries 
and explores the environmental impacts of such changes. Specificial- 
ly, Vol. Il, prepared early in the study, presents and describes the 
overview of the industries considered and presents the methodology 
used to select industries. Vol. III to XV deal with the following 13 
industries: iron and steel, petroleum refining, pulp and paper, olefins, 
ammonia, aluminum, copper, textiles, cement, glass, chlor-alkali, 
phosphorus and phosphoric acid, and fertilizers in terms of relative 
economics and environmental/energy consequences. Vol. I presents 
the overall summation and identification of research needs and areas 
of highest overall priority. 


MATERIALS 


3817 Screening of mine dirt as an additive for concrete. 
Gnodtke, M. Glueckauf-Forschungsh.; 38: No. 4, 144-145(Aug 1977). 
(In German). 

Laboratory tests show that if mine dirt is screened, the dirt 
which is of a suitable size can be added to the concrete which is used 
underground. It is expected that use of the dirt in this way will 
reduce roadway drivage costs. (In German) 


3818 Use of ash in embankment construction. Faber, J.H.; 
DiGioia, A.M. Transp. Res. Rec.; No. 593, 13-19(1976). 

The annual amounts of fly ash, bottom ash and boiler slag 
produced by major electric utilities in the US are given, and projec- 
tions are made of future production. Similar data for England are 
also given. Details are given of the properties of the ash and its use 
as highway embankment fill in the US, England and Scotland. 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 3674, 3677, 4144 


3819 (CAES—496-78) Cupola technology: key to reduced melt- 
ing energy and cost. Draper, A.B.; Sylvia, J.G. (Pennsylvania State 
Univ., University Park (USA)). Feb 1978. Contract EY-76-S-02- 
2840. 67p. Dep. NTIS, PC A04/MF AOl1. 

With the rising cost of electric energy foundrymen are be- 
coming increasingly aware of the renaissance of the cupola as an 
efficient melting furnace for gray iron. During the past two decades 
a number of technical innovations have boosted the cupola to the 
forefront as the economical melting furnace for cast iron. Not only 
can the cost of molten metal be reduced significantly but metallurgi- 
cal control can be achieved in ways not considered possible a few 
years ago. Cupola melting has advanced to new levels of sophistica- 
tion and efficiency by using the following innovations: hot blast, 
divided blast, oxygen enrichment, projecting water cooled tuyeres, 
water cooled shell, improved refractories, increased cupola size, use 
of a single cupola, improved air cleaning, and duplexing. In the U.S., 
since 1968, conventional emission control equipment has included 
afterburners to remove carbon monoxide and oily fumes from the 
cupola effluent before it passes into the outside air. Unfortunately, 
afterburners increase operating costs and in addition consume large 
amounts of natural gas, which is in short supply. If, indeed, the 12 to 
15 percent CO content of a normal cold blast cupola could be 
reduced to 4 percent or less in a properly designed oxygenation zone 
within the cupola stack itself, significant savings in energy would be 
possible. This concept has already been shown to be feasi ible in a 
laboratory cupola. Moreover, previous studies have shown that large 
increases in melting rate or reductions in the coke required to melt a 
pound of metal are possible for either cold or hot blast cupolas when 
operated under optimum conditions. 


3820 (CAES—506-78) Three zone energy model of cupola oper- 
ation. Renford, O.; Draper, A.B. (Pennsylvania State Univ., Univer- 
sity Park (USA)). Jun 1978. Contract EY-76-S-02-2840. 79p. Dep. 
NTIS, PC A05/MF AO1. 

The design and operating details of a three-zone mathematical 
model of cupola operation in its present state of development are 
reported. Several examples are presented of what the model can do 
using field data collected from seven production foundries as input. 
The model can provide detailed information relative to the energy 
distribution within a cupola in terms of the charge materials and the 
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blast rate. Further developments now, being proposed, will make it 

ible to predict the energy distribution within a cupola in terms of 
f temperature, oxygen enrichment and optimum allocation of the 
energy develo in the combustion zone when using the divided 
blast concept in conjunction with higher adiabatic flame tempera- 
tures. These later developments could result in major energy savings 
through improving the coke rate for a typical, conventional 7 a 
using 6 : 1 iron to coke ratio to a new level of 10: 1 to 12 : 1. There 
is a potential saving of $1‘*°“00 per yr in metallurgical coke alone 
assuming the coke cost is $120 per ton and there is a full usage of the 
technology developed. Even at one half the rate, the reduction in 
—. energy would be 2.3 x 10° Btu per year if fully adoped and 
1.1 x 10'* Btu per year if only 50 percent of the potential is achieved. 


3821 (COO—2916-4) Energy conservation in fruit dehydrators 

recirculation of exhaust air and heat recovery heat exchang- 
ers. Final report. Groh, J.E. (Arizona Univ., Tucson (USA). Envi- 
ronmental Research Lab.). Feb 1978. Contract EY-76-S-02-2916. 
24p. Dep. NTIS, PC A02/MF AO1. 

Dehydration of fruit in the United States is often done by 
means of a tunnel dehydrator utilizing large quantities of fossil fuel. 
Existing dehydrators have been designed to — with maximum 

roduct through-put and with little regard for energy efficiency. 
ncorporating controlled recirculating air dampers and thermal 
energy recovery equipment on the exhaust air, calculations and 
preliminary tests show that the energy required in dehydration may 
be cut by up to 40 percent. During this work, one tunnel was 
modified and upgraded in a commercial 24-tunnel facility to demon- 
strate the potential savings. A primary element of this program, the 
heat recovery heat exchanger, operated below specifications. The 
manufacturer, Hughes Aircraft Company, has determined that the 
heat exchanger design was based on faulty data, and is constructing a 
second exchanger which can be installed and tested during a subse- 
quent program. 


3822 (PB—277356) Water conservation in industrial filtration 
aaa Research project technical completion report, 1 May 75— 

Sep 77. Turpin, J.L. (Arkansas Univ., Fayetteville (USA). Water 
Resources Research Center). 30 Sep 1977. 58p. (PUB—S53). NTIS 
PC A04/MF AO1. 

The primary objective of this project was to develop the 
means by which wash water could be conserved in industrial filtra- 
tion operations. Conservation can be realized by providing the 
following information for a specific filter washing operation: (1) A 
comparison of washing at continuously saturated conditions with 
washing ——s repetitive steps of saturation followed by evacu- 
ation; and (2) at saturated conditions, how much more water than 
the direct displacement amount is needed to reach a specified efflu- 
ent and/or residual concentration. Mathematical models describing 
the washing of a filter cake have been developed for both the 
saturated and the unsaturated cases. 


3823 Energy utilization during steelmaking - present state and 
future bilities. Poettken, H.G.; Ussar, M.; Strohschein, H. Stahl 
Eisen; 98: No. 4, 129-134(Feb 1978). (In German). 

From Ironworks day; Duesseldorf, Germany, F.R. (10 - 11 
Nov 1977). 

Topics discussed include: (1) development of energy con- 
sumption in the iron and steel industry of the Federal Republic of 
Germany; (2) energy dependence of the individual process steps in 
an up-to-date iron and steel works; (3) significance of the present 
state of iron and steel making for energy consumption; (4) yield of 
waste heat in an integrated iron and steel works - temperature 
frequency distribution, local and temporal availability; (5) energy 
utilization - intensfication of power compound systems, technologi- 
cal improvements; and (6) target conception of better utilization of 
energy. 


WASTE HEAT RECOVERY AND UTILIZATION 


REFER ALSO TO CITATION(S) 2454, 2915, 3294, 3544, 3550, 
3553, 3570, 3573, 3669 


3824 (CONF-760588—P3, pp 303-311) Non-ideal flow model 
for the design of spray towers for the recovery of low grade heat. 
Liddle, C.J. (Lankro Chemicals Ltd., Manchester, Eng.). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Based on extensive laboratory tests, a correlation for the 
holdup characteristics and a new mode! of non-ideal flow in direct 
contact, liquid-liquid spray towers have been developed. Using the 
correlation as a scale-up device, it is shown how such data may be 
used to establish the diameter of a full-scale column. Likewise, the 
mathematical model, based on a tanks-in-series with bypass and time 
delay representation, should provide a sound basis for establishing 
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the height of the equipment. Thus the geometry and thermal per- 
formance of this type of unit can be readily scaled-up from labora- 
tory results using the techniques presented here. 


3825 (PB—277376) Integration of thermal and food processing 
residuals into a system for commercial culture of freshwater shrimp. 
Annual report No. 2, 1 Jul 75—30 Jun 76. Guerra, C.R.; Godfriaux, 
B.L.; Eble, A.F.; Farmanfarmaian, A. (Public Service Electric and 
Gas Co., Newark, NJ (USA). Research and Development Dept.; 
Trenton State Coll., NJ (USA); Rutgers--the State Univ., New 
Brunswick, NJ (USA)). 30 Jun 1976. 236p. NTIS PC Al1l/MF A011. 

This research demonstrates the technical and economic feasi- 
bility of aquaculture in the thermal effluents of an electric generating 
station, using river water for condenser cooling through pilot scale 
experimentation and selected laboratory studies. Experiments are 
conducted to increase the shrimp stocking density by increasing the 
effective surface area of tanks, ponds, and raceway, using various 
designs of submerged substrates. The trout experiments are designed 
to test increasing trout stocking densities in the untreated thermal 
effluent. Methods for waste heat dissipation also are being studied to 
better control the temperature regimes for shrimp and for trout. 
Results show that all stages of the shrimp life cycle can be cultured 
in the condenser cooling water effluent of Mercer Station if good 
quality Artemia eggs can be obtained for larval feed. Trout has 
shown good survival in the plant effluent. Extensive laboratory tests 
indicate that, using the plant effluents, 86°F and dissolved oxygen of 
6 to 8 ppm are best for shrimp, and 57°F and dissolved oxygen over 
6 ppm are best for trout. 


3826 (TID—28400) Report of the proceedings of the Energy 
Research and Development Administration workshop on High Tem- 
perature Waste Heat Recovery and Utilization, August 25—26, 1977. 
D'Angelo, S. (ed.). (Washington Scientific Marketing, Inc., DC 
(USA)). 1977. Contract W-31-109-ENG-38. 58p. Dep. NTIS, PC 
A04/MF AO1. 

The "High Temperature Waste Heat Recovery and Utiliza- 
tion Workshop” was one of a series of workshops held by the DOE 
Division of Industrial Energy Conservation to facilitate industrial 
participation in program mM oen and technology transfer. The 
ninety participants were industrial engineers, executives and re- 
searchers knowledgeable of the thermodynamic processes in their 
industries, and technologists who specialize in waste heat recovery 
systems. The discussion groups were organized according to the 
following industries; cement and ceramics; chemicals; glass; integrat- 
ed industrial parks; non-ferrous metals; petroleum; and iron and steel. 
The summary remarks by the chairman for each of these industries 
and the project recommendations for each industry are reported. 


3827 Waste heat boiler for coke dry quenching plant. Kawasaki 
Giho; No. 66, 112-114(Apr 1978). (In Japanese). 

Kawasaki waste heat boilers for Coke Dry Quenching (CDQ) 
are described. Red-hot coke of about 1000°C produced in the coke 
furnace is fed into the cooling chamber and quenched at about 
200°C by circulating inert gas coming from below. The hot inert gas 
which is heated to about 800°C by the red-hot coke in the cooling 
chamber is introduced into the waste heat boiler for heat recovery at 
about 180°C. The waste heat boiler is a forced circulation type 
water tube boiler, with continuous maximum steam generating ca- 
pacity of 38 tons/hr with steam condition of 13 kg/cm?G and 270°C 
at the superheater outlet. In order to attain reliability in the CDQ 
boiler, special considerations for extremely tight wall construction, 
anti-abrasion of tubes, minimizing of coke dust deposition and so on 
are incorporated into the boiler design. Since delivery of the boilers, 
satisfactory operation is being achieved and it has been proven that 
the CDQ plant greatly contributes to not only heat recovery but also 
air pollution control in the coke manufacturing plant. 


3828 Industrial waste treatment center with heat utilization. 
Kawasaki Giho; No. 66, 115-117(Apr 1978). (In Japanese). 

An industrial waste treatment center is described which dis- 
poses of many kinds of wastes discharged from steel works, while at 
the same time recovering useful heat energy from the wastes. This 
treatment center is provided with oil reproducing equipment for 
waste oil, cutting equipment for large solid wastes, a rotary kiln for 
simultaneous incineration of the wastes, a waste heat boiler, an oil- 
fired boiler and air pollution prevention equipment for flue gases 
(except those from the rotary kiln and boiler). The heat energy of 
wastes is recovered as steam by the waste heat boiler and oil-fired 
boiler. The steam can be applied to the oil reproducing equipment 
and industrial processes in the steel works. 


3829 Use of heat pumps in flowing water - water economy and 
operational aspects. Marotz, G. (Stuttgart Univ. (TH) (Germany, 
F.R.). Inst. fuer Wasserbau). Wasserwirtschaft; 67: No. 12, 376- 
381(Dec 1977). (In German). 

Heat pumps make the recovery of industrial waste heat from 
air and water possible. The amount of ‘heat energy which can be 
recovered is 3 to 6 times the electrical energy used. The water used 
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as heat source can be surface or groundwater. Constant flow of 
water (stream, river) is advantageous, and hydromechanical shortcir- 
cuit is possible when water is extracted from dams or groundwater. 
The economical temperature limit of water cooling is about 40°C. 
The danger of freezing up is usually small in West Germany. There 
are objections from the water economy point of view against using 
groundwater (impurities, too great cooling in extraction funnels). 
Industrial waste water (mean tem ae of 25 to 30°C) is suitable. 
There is an optimal water speed for evaporator design. Experiments 
with models should ensure suitable flow for the evaporator, with no 
backflow (can be easily avoided for rivers) and easy maintenance. 


3830 Method and system for an economical utilisation of waste 
heat from thermal power plants. Hollemann, K. German(FRG) 
Patent 2,556,770/A/. 30 Jun 1977. 9p. (In German). 

A method and a system for an economical utilisation of the 
waste heat from thermal power plants are described. A heat distribu- 
tion system leads the waste heat to concentric closed circular pipe- 
lines. Depending on the distance between these closed circular 
pipelines and the power plant, there are regions with different 
temperature levels which serve users that need heat of different 
temperature. For example, the outermost zone, where the tempera- 
ture of the heat carrier medium is about 40 to 50°C, may supply 
floor or water heating. The heat carrier medium, which is cooled to 
14 to 18°C, is recirculated in lines without thermal insulation. 


3831 Heat recovery plant. Kehl, A.; Amrhein, W.; Kragl, W.; 
Scharf, F. (to Bosch (R.) G.m.b.H., Stuttgart (Germany, F.R.)). 
German(FRG) Patent 2,550,320/A/. 18 May 1977. lip. (In 
German). 

A plant is described for the heat recovery from warm waste 
water by means of a heat exchanger. The construction of the heat 
exchanger is described. The heat exchanger works according to the 
counterflow principle. Fresh water heated in the heat exchanger is 
fed into a water heater. 


3832 Method to remove the waste heat from the cooling circuit 
of industrial plants. Wieser, R. (to Hochtemperatur-Reaktorbau 
G.m.b.H., Koeln (Germany, F.R.)). German(FRG) Patent 
2,550,908/A/. 18 May 1977. 9p. (In German). 

Improving present cooling methods in order to lower the 
temperature in the cooling circuit of an industrial plant and thus to 
increase the efficiency of the plant are described. This is achieved by 
removing part of the heat with the aid of fresh water led through a 
heat exchanger on the secondary side which is connected in series 
with the dry cooling tower in the cooling circuit. The fresh water is 
cooled in a wet cooling tower. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 2249, 2346, 3828, 3841, 3842 


3833 Reverse osmosis to achieve water control and recycle. 
Heizer, R.T.; Plock, C.E. NWSIA J.; 5: No. 2, 21-26(Jul 1978). 

A 648,000 gpd reverse osmosis (RO) facility at ERDA's 
Rocky Flats Plant near Golden, Colorado will convert tertiary 
sewage plant effluent for recycle as cooling tower makeup to reduce 
external water demand and achieve “zero discharge” off-site of 
tertiary sewage effluent. Design parameters for the facility, deter- 
mined by three years of pilot plant testing, include 98% feedwater 
recovery, 100 ppM T.D.S. product water, and minimum brine 
production for evaporation to dryness. Pretreatment consists of RO 
feed attenuation in a large pond, chlorination, sand filtration, soften- 
ing, diatomaceous earth filtration, feedwater heating and pH adjust- 
ment. The RO plant will have three 150 gpm trains, each with a 
combination of HFF modules producing about 90% of the permeate, 
followed by SW modules producing the final 10%. Permeate from 
the SW modules can be combined with permeate from the HFF 
modules or returned to the RO feed stream. Unique design consider- 
ations include heating the 40 to 70°F fee to 77°F by means of heat 
recovery from the permeate and supplemental steam heating, recy- 
cling of pretreatment backwash streams wherever possible to reduce 
the volume of brine, and precautions to avoid silica scaling of the 
modules. 


3834 Stucture and development of the secondary lead capacity. 
Baack, T. (Metallgesellschaft A.G., Frankfurt am Main (Germany, 
F.R.)). Metall; 32: No. 5, 486-488(May 1978). (In German). 

Lead is considered to be one of the ‘finite’ raw materials, but 
in the form it is normally used, it can almost be infinitely recycled. 
Lead wastes and lead scrap are in a way secondary sources which 
continuously regenerate. The regeneration power of lead has a 
leading position among non-precious metals. The reasons behind the 
capability to regenerate lead and future developments are discussed. 


3835 Sulfur recovery plant for coke oven gas (COG). Kawasaki 
Giho; No. 66, 105-109(Apr 1978). (In Japanese). 
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The modified type of claus process which is conventionally 
used for petroleum desulfurization has been adapted to a sulfur 
recovery plant for COG desulfurization. The plant with the process 
was completed in the Mizushima works of Kawatetsu Chemical 
Industry Company in May 1977. It comprises claus section, tail gas 
treatment section, incinerating section, sulfur dioxide removal sec- 
tion and off-site section. The capacity of the plant is 45 tons of 
molten sulfur per day, and the sulfur recovery rate is more than 98 
percent. 


3836 There is still enough to be done. Metal recycling in the 
waste utilization program of the Federal Government. Schenkel, W. 
(Umweltbundesamt, Berlin (Germany, F.R.)). Metall; 32: No. 2, 183- 
184(Feb 1978). (In German). 

Gekuerzte Fassung eines Vortrags zum Lehrgang ‘Recycling 
in der Abfallwirtschaft der metallverarbeitenden Industrie’ der 
Technischen Akademie e.V. Esslingen, 30./31. Januar 1978. 

I of the waste utilization program is followed by an 
outline of metal recycling in the iron and steel industry. Dealt with 
are ferrous and tin plate wastes, metal wastes from car wrecks and 
large-scale household equipment, as well as non-ferrous metal 
wastes. 


3837 Aluminium in the energy discussion. Heilmann, L. (Alu- 
suisse Deutschland G.m.b.H., Konstanz (Germany, F.R.)). Metall; 
32: No. 1, 82-83(Jan 1978). (In German). 

The question as to whether it is sensible to save energy at any 
price is discussed. This is a well-known problem to aluminium 
producers. The demand for aluminium is rejected on these grounds. 
Other topics are: (a) the energy sources of aluminium works; (b) the 
energy balance of aluminium production with recycling as an assets; 
and (c) the future of aluminium. 


3838 Screening of mine dirt as addition to concrete. Description 
of testing plant. Results. Gnodtke, M. Glueckauf-Forschungsh.; 30: 
No. 4, 144-145(Aug 1977). (In German). 

An experimental facility for screening mine dirt during haul- 
age operations is described. The screening material, adding sand and 
a binder, can be made into a concrete aggregate at low costs and 
used as backfilling material. 


3839 Chemicals from alumina industry waste and by-products. 
Thakur, R.S.; Sant, B.R. Met. Miner. Rev.; 15: No. 1, 1- 3(Dec co 
The possibility of economically recovering various inor; 
chemicals from two principle waste and by-products of the a 
num production industry, namely bauxite residue and vanadium 
sludge, is discussed. The inorganic chemicals in these wastes include 
oxides of Fe, Al, Ti, Si, Na, V, Ga, Ca, and P. General methods for 
recovering specific chemicals are outlined. It is recommended that 
more research be devoted to the utilization of aluminum industry 
wastes. (LCL) 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 2727, 3629, 3666, 3670, 3700 


CONSERVATION SERVICES 
REFER ALSO TO CITATION(S) 3671, 3690 


PUBLIC UTILITIES 
REFER ALSO TO CITATION(S) 3621, 3665, 3667, 3668 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 2346, 2431, 3040, 3041, 3042 


3840 (PB—276989) Energy requirements for municipal pollu- 
tion contro! facilities. Final report. Wesner, G.M. (Culp, Wesner, and 
Culp, Santa Ana, CA (USA)). Nov 1977. Contract EPA-68-03-2186. 
86p. NTIS PC A05/MF AOl. 

Information on energy requirements in municipal pollution 
control facilities for several major areas of interest is presented as 
follows: (1) pumping energy for filtration and granular carbon 
adsorption of secondary effluent - Pumping requirements are devel- 
oped for all elements of the filtration process including: (a) main 
stream, (b) backwash, (c) surface wash, (d) wash water return, and 
(e) chemical feed. (2) heat requirements - estimated heat require- 
ments are developed for building heat, (b) aneaerobic digestion, (c) 
heat treatment of sludges. Fuel requirements as a function of thermal 
treatment capacity are presented for both heat ‘Saat prior to 
dewatering and for oxidation prior to ultimate disposal; (3) utiliza- 
tion of anaerobic digester gas - Cost estimates are presented for 
cleaning and storing digester gas, and for use as fuel in internal 
combustion engines that are coupled to pumps, blowers or electrical 
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generators; and (4) secondary energy requirements - Estimations are 
made for off-site production of some of the consumables used in 
wastewater treatment processes. 


3841 Incineration of municipal and industrial waste. Volume 1. 
Papers. Carter, G.T. (ed.). London; Institute of Fuel (1969). 428p. 
(CONF-691146—). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

Fifteen papers were presented at the meeting. A separate 
abstract was prepared for po paper. (LCL) 


3842 Posing the problem. Brown, B.R. pp 5-26 of Incineration 
of municipal and industrial waste. Vol. 1. Carter, G.T. (ed.). 
London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The problem of domestic and industrial wastes is discussed. 
The amount and composition of the former are examined in detail, as 
also are some of the data on which the prediction of future trends 
might be based. Various methods of disposal are considered, and 
particular attention is given to the large-scale incineration of domes- 
tic wastes. A number of the difficulties likely to be encountered in 
this connection are mentioned. An attempt at the assessment and 
classification of industrial wastes is made, and some methods of 
disposal are examined, with particular emphasis on those employing 
combustion processes. It is concluded that the disposal of domestic 
and industrial wastes is an urgent social problem which is likely to 
get worse. At present there is a relative dearth of data on which to 
base accurate forecasts of trends. A research program into the nature 
and disposal of wastes in the United Kingdom is advocated 


3843 Incineration: statutory requirements and environmental as- 
pects. Ireland, F.E.; Price, D.H.A. pp 26-38 of Incineration of 
municipal and industrial waste. Vol. 1. Carter, G.T. (ed.). London; 
Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

Statutory requirements dealing with the air pollution and 
water pollution effects of municipal waste incinerators are discussed. 
For air pollution the relevant Acts are (1) Public Health Act, 1936, 
which deals with nuisance, (2) the Clean Air Acts, 1956 and 1968, 
dealing with products of combustion and chimney heights, and (3) 
the Alkali, etc, Works Regulation Act, 1906, dealing with certain 
difficult chemical wastes. The subject of chimney height assessment 
is given special treatment because of its importance in determining 
the impact of the airborne emissions on the environment. Water 
pollution can occur from general drainage and from wet scrubbers 
used to remove gaseous and particulate matter from the airborne 
effluent. The legislation and practice are described for (1) discharge 
to sewers—Public Health (Drainage of Trade Premises) Act, 1937 
and 1961; (2) discharges to inland and tidal waters—Clean Rivers 
(Estuaries and Tidal Waters) Act, 1960, Rivers (Prevention of Pollu- 
tion) Acts, 1951 and 1961, and water Resources Act, 1963; (3) 
disposal to sea—Coast Protection Act, 1949, Sea Fisheries Regula- 
tions, 1966, Rivers (Prevention of Pollution) Act, 1961; and (4) 
disposal to land—Water Resources Act, 1963. 


3844 Principles of burning solid wastes, particularly house 
refuse. Field, M.A.; Rolfe, T.J.K. pp 39-67 of Incineration of munici- 
pal and industrial waste. Vol. 1. Carter, G.T. (ed.). London; Institute 
of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The principles of burning waste material are discussed, par- 
ticularly for house refuse in a fixed bed. The discussion covers 
drying, devolatilizing, and igniting the refuse, combustion of the 
volatiles and the char, the limitation set by carryover on the primary 
air rate, and methods of control of temperatures in the bed and 
above it. The more important conclusions are: the combustible in- 
house refuse is highly volatile, typically 85 percent, so that it may be 
possible to arrange for much of the combustion to be above the bed; 
the volatile combustion rate is controlled by the rate of turbulent 
mixing with secondary air, and not by the rate of chemical reaction 
except below 1000°K; to reduce carryover, the primary air must be 
minimized, and to ensure its efficient use the depth of the bed should 
increase progressively; the bed temperature is almost independent of 
primary air rate; recirculating flue gases reduces the bed tempera- 
ture; supplementary heat should not be necessary for house refuse; 
and a well-mixed bed will require a much greater volume than an 
unmixed bed to reach a high burn-out efficiency. 


3845 Handling of waste materials. Steward, G.H.; Grant, R.A. 
(John Thompson Ltd., Wolverhampton, Eng.). pp 69- 82 of Inciner- 
ation of municipal and industrial waste. Vol. 1. Carter, G.T. (ed.). 
London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 
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The fundamental principles adopted in the handling and con- 
veyance of solid, liquid, and gaseous substances are briefly described, 
with particular reference to the rather special applications in waste 
disposal. A more detailed analysis is given of refuse, residue, and 
liquid-effluent handling techniques associated with a modern refuse- 
incineration plant, beginning with the arrival of refuse at the weigh 
bridge and ending with the discharge of residue from the plant. No 
reference is made to the handling of gaseous effluent from inciner- 
ator plant. 


3846 Design of combustion equipment for waste material: a 
general review. McKenzie, E.C.; Scott, D.H. pp 83-99 of Incineration 
of municipal and industrial waste. Vol. 1. Carter, G.T. (ed.). 
London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

Combustion of wastes requires that they be raised to ignition 
temperature in the presence of oxygen. For fluid substances this may 
depend on preheating the combustion air and/or the fuel gas; and on 
concentrating aqueous solutions to an adequate extent. For solids, 
particularly municipal garbage, there must be a suitable furnace and 
stoker. The latter will convey refuse through the furnace, turning 
and opening it to give contact with combustion air, while the 
furnace, by suitable placement of refractory, conveys the heat of 
combustion to the right place for drying the incoming charge. The 
gas leaving the furnace must be cooled before cleaning. This may be 
done by boiler surface, in which event the anti-clinker protection 
required at grate level may be water-cooled surface, and steam will 
be available for driving fans, even if the surplus has to be condensed. 


3847 Cleaning of gases from the incineration of waste materials. 
Whitehead, C.; Darby, K. pp 101-122 of Incineration of municipal 
and industrial waste. Vol. 1. Carter, G.T. (ed.). London; Institute of 
Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The cleaning of waste gases from incinerator grates and the 
problems which can arise from the composition of the gas and the 
physical properties of the dust entrained in the gas are discussed. 
Reference is made to the various methods adopted for cooling the 
gas before final cleaning, and their effect on the size of the gas- 
cleaning plant. Special emphasis is laid on the evaporative cooling 
tower, and a brief resume is given of the results of an investigation 
into the flow characteristics of different tower designs. The applica- 
tion of four basid methods of gas cleaning to incinerators is dis- 
cussed. Finally, a complete gas-cleaning plant is described based on 
an evaporative spray cooling tower, followed by an electrostatic 
precipitator, which indications show to be becoming the preferred 
method for incinerator gases in this country. 


3848 Economics of municipal refuse incineration. Bowen, I.G.; 
Woodward, G.P.B.; Kelsey, G.D. pp 123-145 of Incineration of 
municipal and industrial waste. Vol. 1. Carter, G.T. (ed.). London; 
Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

After comparing the costs of other methods of disposal of 
refuse, cost data of the 13 plants ordered to date in the U.K. are 
given. A particular example of a medium-capacity plant is dissected 
so that the individual cost components are exposed. The special 
problems of gas cleaning and small and large incinerators are re- 
viewed, and offset revenues following the choice of an incinerator 
are pointed out. The possibility of using the sensible heat of the 
waste gases for steam production, district heating, sewage works, 
and power production is reviewed. 


3849 Rotterdam incineration plant: user's experience. van der 
Kooi, I. (Reinigings-, Ontsmettings-, Transport-en Brandweerdienst, 
Rotterdam). pp 165-170 of Incineration of municipal and industrial 
waste. Vol. 1. Carter, G.T. (ed.). London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

In 1964 the new incinerator equipped with Martin reverse 
acting grates was brought into use at Rotterdam. In general, this 
plant completely meets requirements. Experience with the principal 
parts of the plant is briefly noticed. These parts include the cranes, 
furnace fueling grate, ignition arch, ash discharger, boiler, shot- 
cleaning installation, and flyash transport installation. A more de- 
tailed description is given of the signs of boiler corrosion. The plant 
is superior to many other incineration plants; this is due to its 
relatively low steam pressure and temperature. At pipe wall tem- 
peratures of 400°C and more, heavy corrosion appears in many 
plants, principally caused by Cl and HCl. In the Rotterdam plant 
there is only slight local corrosion, caused by sulfur in the flyash. As 
in Rotterdam, the efficient incineration of refuse is the primary aim, 
the boilers for a new plant are designed for the same low steam 
pressure and temperature. 
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3850 Refuse-burning boiler plant at U.S. Naval Base, Norfolk, 
Virginia. Moore, H.C. (Metcalf and Eddy Inc., Boston). pp 171-186 
of Incineration of municipal and industrial waste. Vol. 1. Carter, 
G.T. (ed.). London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The first waterwall furnace plant for burning mixed refuse in 
the United States was built for the Navy Public Works Center, U.S. 
Naval Base at Norfolk, Virginia. The plant has a rated capacity of 
360 short tons of refuse/24-h day, with two furnaces, each rated for 
180 ton/day. The plant was designed in 1965 and dedicated in April, 
1967. It has been in continuous operation since that time. The 
fundamental design of the Norfolk plant, the type of specifications 
issued, flyash collection equipment installed, and construction costs 
are described. The results of actual tests and the operating and 
maintenance experiences, including the costs of operation to date, 
are presented, along with modifications recommended for future 
installations of this type of plant. 


3851 Drying and incineration of sewage sludge. Short, W. (Na- 
tional Industrial Fuel Efficiency Service, Manchester, Eng.). pp 207- 
225 of Incineration of municipal and industrial waste. Vol. 1. Carter, 
G.T. (ed.). London; Institute of Fuel (1969). 

From Conference on the incineration of municipal and indus- 
trial waste; Brighton, UK (25 Nov 1969). 

The final disposal of sewage sludge by incineration is not yet 
practiced to any extent in the U.K., although many plants are 
already in use in America and Europe. Difficulties exist in disposal of 
sludges by tipping, and incineration also enables the omission of the 
digestion stage, which forms an expensive secondary treatment at 
many sewage-treatment works. The sludges obtained from the treat- 
ment plants have very high moisture contents, exceeding 90 percent 
by weight, and several methods of mechanical de-watering and 
thermal drying which can be employed to obtain a sludge with a 
calorific value sufficient to provide enough heat to drive off the 
remaining water are described. Several incineration plants are de- 
scribed, and it is considered that combined incinerators using munici- 
pal refuse and sewage sludge are the ideal method where siting 
considerations permit. 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 3615, 3673, 3678, 3683, 3684, 
3685, 3690, 3713 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


REFER ALSO TO CITATION(S) 3543 


3852 (CONF-770488—1) First you say you will, and then you 
say you won't: market research and predictive modeling. Classificatory 
models of urban journey-to-work mode choice. Paper No. 7790. Biel, 
H.S. (Case Western Reserve Univ., Cleveland, OH (USA)). 1977. 
22p. Electric Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The development of reliable classificatory models of urban 
journey-to-work mode choice is reported. The models are based 
upon disaggregate data collected in an extensive home interview 
survey of Columbus, Ohio households. A variety of variable-types 
are utilized in the analyses, ranging from conventional socio-eco- 
nomic and locational classifications of commuters to perceptual and 
attitudinal assessments of modal alternatives by each survey respond- 
ent. All developed models are subsequently tested for predictive 
accuracy using an independent data set drawn from a second, 
clustered survey of Columbus households. Designated “optimal’’ 
mode choice models are then used to evaluate probable commuter 
responsiveness to a series of proposed changes in bus transit charac- 
teristics. Results are disaggregated by homogeneous groupings of 
respondents to better measure differential demand sensitivities within 
the urban commuter market. 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 3809, 3893, 3897 


3853 Internal combustion engine with an auxiliary combustion 
chamber. Noguchi, M.; Sanda, S.; Nakamura, N.; Kato, T. (to 
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Toyota Jidosha Kogyo oe evicting US Patent 4,098,246. 4 
Jul 1978. Filed date 9 Dec 1976. 

An internal combustion a is described that has an auxil- 
iary combustion chamber having an exhaust gas recirculating device 
for recirculating the exhaust gas from the exhaust system into the 
intake system. The auxiliary combustion chamber is connected only 
to the main combustion chamber via at least two connecting pas- 
sages. The connecting passages are arranged so that the combustible 
mixture introduced into the auxiliary combustion chamber from the 
main combustion chamber via one of the connecting passages 
strengthens the swirl motion of the mixture created by the combusti- 
ble mixture introduced into the auxiliary combustion chamber from 
the main combustion chamber via the other connecting passage. 


3854 Apparatus for improving the efficiency and reducing the 
hydrocarbon emissions of carbureted engines. Davis, O.T.; Jones, 
N.R.; Eddy, E.C. US Patent 4,098,231. 4 Jul 1978. Filed date 13 May 
1977. 6p. 

An apparatus is described for improving the efficiency and 
reducing the hydrocarbon exhaust emissions of combustion engines 
having a circulating water cooling system and a carburetor having a 
vacuum inlet port and a fuel inlet port and a fuel pump connected 
between the fuel inlet port and a fuel tank. In addition, a heat 
exchanger having a first tank is connected to the circulating water 
system to provide heat to a tube passing through the first tank and 
connected between the fuel tank and the fuel pump to expand the 
fuel in the tube. A second tank partially filled with water is in heat 
exchange relationship with the first tank and it has a pipe for 
introducing air into the water. An additional pipe is provided for 
connecting the unfilled part of the second tank to the vacuum inlet 
port of the carburetor for drawing air from the air pipe through the 
water when it absorbs moisture before transmission to the carbure- 
tor. 


3855 Numerical simulation of flame propagation in internal 
combustion engines: a status report. Boni, A.A. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 16p. (CONF. 
780208—60). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Better methods of analyzing combustion dynamics in internal 
combustion (IC) engines are needed as a consequence of increasing 
demands for greater thermal efficiency, lower pollutant output, and 
improved fuel flexibility. In response to these needs, both improved 
diagnostic devices and computational techniques are being devel- 
oped. Together, these developments may lead to a more detailed 
understanding of the combustion process. In particular, advanced 
numerical simulation techniques, may ultimately produce the capa- 
bility of calculating both the spatial and temporal evolution of the 
fuel/air mixture for the IC engine cycle as well as the combustion 
process itself. During the last several years, a number of publications 
have appeared, describing both one-dimensional and two-dimension- 
al, transient computer codes which indicate steady progress toward 
the goal of a computational tool which is capable of making per- 
formance predictions at a reasonable cost. The paper briefly reviews 
this progress from the point of view of establishing the current 
predictive capability and indicates both the capabilities and limita- 
tions which currently exist. Areas requiring further improvements 
are pointed out and approaches currently envisioned for resolving 
computational difficulties are discussed. 


SPARK-IGNITION 


3856 Development of a new combustion system (MCA-JET) in 
gasoline engine. Nakamura, H.; Ohinouye, T.; Hori, K.; Kiyota, Y.; 
Nakagami, T.; Akishino, K.; Tsukamoto, Y. Warrendale, PA; Soci- 
ety of Automotive Engineers, Inc. (1978). 17p. (CONF-780208—48). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A new combustion system--called MCA-JET--has been devel- 
oped to improve combustion under the low speed, low load condi- 
tions typical of urban driving. Engines with this new system incor- 
porate a special “jet valve’, in addition to the inlet and exhaust 
valves of the conventional combustion chamber, which directs air or 
a super-lean mixture towards the spark plug, and induces a strong 
swirling flow in the cylinder. This swirl persists during the compres- 
sion and expansion processes, moves the mixture spirally and helps 
the flame to propagate. As a result, the combustion of lean mixtures, 
including those with exhaust gas recirculation, can be carried out 
rapidly and thus the fuel economy improved. 


3857 Engine air control: basis of a vehicular systems control 
hierarchy, Stivender, D.L. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 34p. (CONF-780208—52). 
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From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Recent improvements in digital microprocessor hardware 
have given impetus to synthesizing a consistent set of central- 

rocessor engine-system control laws. As an approach to the prob- 
em, algorithms for control of airflow, EGR and spark advance were 
postulated, considering interactions of engine torque, fuel consump- 
tion, exhaust emissions, cold-starting and driveability. Development 
of an analog, real-time driver/vehicle model provided appropriate 
transient vehicle loads to the experimental engine/transmission/ 
digital controller implementation throughout cold-start vehicular 
driving cycles. A Transient System Optimization procedure applied 
continuously over the federal urban driving schedule, including cold 
Start, validated the postulated control laws. 


3858 Buick’s turbocharged V-6 powertrain for 1978. Wallace, 
T.F. Warrendale, PA; Society of Automotive Engineers, Inc. (1978). 
20p. (CONF-780208—61). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A new turbocharged 3.8 litre V-6 engine and powertrain has 
been developed for production application in the Buick model line- 
up. This design offers, as a replacement for larger displacement 
engines, a turbocharged powertrain with improved fuel economy 
and equal performance. Significant technological advances include 
engine-turbo matching for improved low end and mid-range per- 
formance, minimizing turbo vehicle “lag”, and an all new electronic 
spark control closed loop system that controls detonation through 
the use of spark retard. Revisions of basic engine components to 
ensure durability and pleaseability equivalent to that of a convention- 
al engine are discussed. Further development of this powertrain 
concept may provide the flexibility to meet legislated fuel economy 
levels of the future without severe compromises in vehicle size or 
performance. 


3859 Characterization of the lean misfire limit. Shiomoto, 
G.H.; Sawyer, R.F.; Kelly, B.D. Warrendale, PA; Society of Auto- 
motive Engineers. Inc. (1978). 13p. (CONF-780208—67). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Cycle by cycle variations in combustion are investigated as a 
means to characterize the lean misfire limit of a spark ignited, 
internal combustion engine. The cyclic variations are represented as 
parameters of the cylinder pressure versus crankangle curves. The 
specific parameters investigated are peak pressure, maximum rate of 
pressure rise, crankangle of maximum pressure, crankangle of maxi- 
mum rate of rise, indicated mean effective pressure, and area of the 
pressure curve. The variations are statistically analyzed on a digital 
computer. Exhaust gas analysis is performed to determine the corre- 
lation between the misfire limit and emissions of hydrocarbons, 
carbon dioxide, carbon monoxide, nitric oxide, and formaldehyde. 
Imep and area variations are found to be the most promising as an 
indicator of the lean misfire limit. As the equivalence ratio decreases 
from stoichiometric, the variations stay constant, until a sharp linear 
increase is achieved. Correlation with hydrocarbon emissions shows 
a strong combustion change occurs at this point of rapid variation 
— This point is adopted as the definition of the lean misfire 
imit. 


DIESEL 
REFER ALSO TO CITATION(S) 3534 


3860 (PB—277464) Energy use and other comparisons between 
diesel and gasoline pickup trucks. Interim report Oct 76—Jun 77. 
Jacobs, K.M. (Maine Dept. of Transportation, Bangor (USA). Mate- 
rials and Research Div.). Jan 1978. Contract DOT-TSC-1299. 25p. 
NTIS PC A02/MF AOI. 

The primary goal of the study was to determine fuel econo- 
mies, cost economies and reliability differences between the gasoline 
and diesel engines used in light duty pickup trucks. 


3861 New Leyland diesel test facility. Garrett, K. Automot. 
Eng. (London); 3: No. 2, 22-25(Apr-May 1978). 

What are claimed to be the most comprehensive computer- 
ized test facilities for diesel engines in the world have been installed 
by Brisith Leyland (UK) Ltd at their Truck and Bus factory at 
Leyland, Lancashire, England. Fifty-six operational test cells are 
arranged in banks of eight, each bank consisting of four parts of test 
beds. Each pair of cells is controlled by one operator. There is one 
group controller to every bank of eight cells. It comprises two units: 
the satellite computer and the real time peripheral (RTP) unit. The 
satellite computer consists cf a central processor operating on a 16- 
byte word length, a core memory and a dual floppy disc unit with a 
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capacity of approximately 125,000 16-byte words. The floppy disc 
contains all the test sequences, limits and data set points for the range 
of engines to be tested. In addition, it stores test results prior to 
transmitting them to the master computer. For each one of eight test 
beds, the satellite computer controls the processing of the engines 
through their test sequences and monitors critical parameters, where 
necessary signalling alarm and shutdown. Conveying the engines to 
the test cells is completely mechanized. 


3862 Diesel exhaust aerosol particle size distributions: compari- 
son of theory and experiment. Dolan, D.F.; Kittelson, D.B. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1978). 9p. (CONF- 
780208—21). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Particle size distributions have been measured in the exhaust 
of a single cylinder Onan diesel engine using an electrical aerosol 
analyzer. These measurements give volume mean diameter for the 
exhaust particles of about 0.1 um. Other investigators have shown 
that the particles found in diesel exhaust consist of agglomerates of 
very small primary particles (about 0.025 um diameter) and may 
contain condensed hydrocarbons. A mathematical model has been 
constructed to determine the particle size distributions which will 
result from the growth of the primary particles by coagulation. The 
coagulation equation was solved numerically for an expanding strati- 
fied system. The model indicates that the inhomogeneity characteris- 
tic of stratified combustion can explain the rapid growth of the 
primary particles into the larger particles observed in diesel exhaust. 


3863 Experimental study of diesel engine cylinder: averaged 
NO/sub x/ histories. Voiculescu, I.A.; Borman, G.L. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1978). 16p. (CONF- 
780208—51). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

A method of rapidly removing and quenching more than 75% 
of the cylinder content of a running diesel engine has been devel- 
oped and tested. The resulting data give total nitric oxide in the 
cylinder versus crank-angle. The data show that nitric oxide forms 
rapidly reaching a peak value in 20°CA or less. For higher loads and 
advanced timing the concentration overshoots the exhaust value by 
14% before decreasing to the exhaust value. A few comparisons are 
made between the data and four existent models. 


3864 Technique for the diagnosis of malfunctions in diesel injec- 
tion systems. Henein, N.A.; Rozanski, J.D. Warrendale, PA; Society 
of Automotive Engineers, Inc. (1978). 15p. (CONF-780208—58). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

Many diagnostic parameters have been studied for the detec- 
tion of malfunctions in two types of diesel injection systems: the unit 
injector and the distributor pump system. It has been found that the 
peak fuel pressure in the unit injector pressure chamber (measured 
by a strain gage mounted on the injector rocker arm), and the peak 
fuel pressure in the line near the injector on the distributor injection 
system are very useful parameters for fault diagnosis. Figures and 
charts relating the fuel peak pressure and engine speed have been 
developed to identify a healthy as well as a faulty injection system. 


3865 Adiabatic turbocompound engine performance prediction. 
Kamo, R.; Bryzik, W. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 13p. (CONF-780208—59). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The contemporary turbocharged aftercooled diesel engine is 
providing the world with one of the most efficient and dependable 
powerplants known to mankind. An adiabatic turbocompound diesel 
engine is analyzed to demonstrate that the contemporary diesel cycle 
without a cooling system could be the beginning of a new era in 
continued diesel engine efficiency, reliability and durability. The 
problems with the diesel cooling system encountered in service are 
presented. The consequence of an adiabatic turbocompound engine 
without any cooling system is treated for engine performance. 


3866 Development of a 5.7 litre V8 automotive diesel engine. 
Jones, J.H.; Kingsbury, W.L.; Lyon, H.H.; Mutty, P.R.; Thurston, 
K.W. Warrendale, PA; Society of Automotive Engineers, Inc. 
(1978). 19p. (CONF-780208—65). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

During 1973, Oldsmobile planners concluded there would be 
a need for an engine with good emission capability and excellent fuel 
economy. After a study of alternate engines, they concluded that a 
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diesel based on the Oldsmobile 350 gasoline engine would be the best 
answer. The paper reviews in detail: early diesel investigations 
conducted, combustion chamber development work leading to the 
General Motors 5.7 liter diesel, details of the production engine and 
modifications required to install it in the Oldsmobile passenger car. 
The final section reviews the future potential for diesels in the 
United States. 


TURBINE 
REFER ALSO TO CITATION(S) 3892 


3867 (ANL/4113—1) Dept. of Energy/Dept. of Transportation 
Gas Turbine Transit Bus Demonstration Program: program plan. 
(Booz, Allen and Hamilton, Inc., Bethesda, MD (USA)). Apr 1978. 
Contract W-31-109-ENG-38. 59p. Dep. NTIS, PC A04/MF AOI. 

This document is the program plan for a cooperative project 
of the Urban Mass Transportation Administration (UMTA) of the 
Department of Transportation and the Division of Transportation 
Energy Conservation (TEC) of the Department of Energy to test 
and evaluate the use of gas-turbine engines in transit buses. UMTA is 
responsible for furnishing buses from UMTA grantees, technical 
direction for bus/engine integration, and coordination of operational 
use of buses in selected cities. TEC is responsible for providing gas 
turbines, data acquisition/reduction services, and management for 
the complete project. The project will be carried out in three phases. 
In Phase I, prototype turbine engines will be used. One turbine- 
powered bus and diesel-powered bus will be tested at a test facility 
to obtain baseline data. Five turbine-powered buses will be evaluated 
in revenue service in one city. In Phase II, preproduction turbine 
engines will be used. One turbine-powered bus and diesel-powered 
bus will be baseline tested and ten turbine-powered buses will be 
evaluated in two cities. In Phase III, production gas turbine engines 
will be used. Only the turbine-powered bus will run baseline tests in 
this phase. Ten turbine-powered buses will be evaluated in two 
cities. 


3868 Gas turbine driving gear. Hueber, A.; Hagemeister, K. (to 
Motoren- und Turbinen-Union G.m.b.H., Muenchen (Germany, 
F.R.)). German(FRG) Patent 2,554,353/A/. 16 Mar 1977. 9p. (In 
German). 

In order to optimize the fuel consumption of gas turbines, 
they are being designed for cyclic process temperatures as high as 
possible and for a heat exchange as complete as possible, while 
utilizing the temperature drop between exhaust gases of the turbine 
and exhaust air of the compressor. Problems arise relating to the 
thermal load of some turbine components. These problems, relating 
to the supporting construction as well as to the bearing of the turbine 
rotor are avoided by integrating the turbine wheel equipped with a 
shaft component made of ceramic and reaching into the cooler zone 
of the driving gear. The joint is therefore, shifted into lower tem- 
perature zones, allowing a safe connection of shaft components by 
means of conventional methods. Borings in the turbine wheel which 
may lead to peak stresses are avoided. Furthermore, careful cooling 
of the shaft near the turbine wheel is not necessary as it would be 
with a continuous shaft made of steel. 


3869 Gas turbine. Campbell, J.S. German(FRG) Patent 
2,506,040/A/. 9 Sep 1976. 23p. (In German). 

The gas turbine corresponding to the invention is aimed at 
increased thermal efficiency with simultaneously reduced tempera- 
ture of exhaust gases and reduced emission of nitrogen oxides. This is 
achieved with constant supply enthalpy of the turbine gas by reduc- 
ing its temperature and increasing the supply pressure. A free-piston 
engine with a double function serves for this purpose or, i.e., the 
mixture of compressed air and fuel injected like diesel fuel, is burned 
in a combustion chamber arranged between both pistons and supplies 
the turbine with fuel gas as well as energy for compressing combus- 
tion air by means of the two outer surfaces of the pistons. A heat 
exchanger heated with turbine exhaust gases as primary medium 
generates water vapor. The vapor is injected into the compressed air 
duct in front of the combustion chamber, having the desired effect 
on supply pressure and temperature of the turbine fuel gas. An 
efficiency increase of about 2.5% is demonstrated mathematically 
and it is worked out that the emission of nitrogen oxides must be 
reduced substantially, because the maximum combustion tempera- 
ture is below the critical temperature for this emission, while until 
now it has been substantially higher than this temperature. A reduc- 
tion also of the exhaust gas temperature is desired for many applica- 
tions, e.g., in road vehicles. 


ROTARY 


3870 Update of the development on the new Audi NSU rotary 
engine generation. van Basshuysen, R.; Wilmers, G. Warrendale, PA; 
Society of Automotive Engineers, Inc. (1978). 22p. (CONF- 
780208—62). 
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From Society of Automotive Engineers International Auto- 
motive ——s Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

At AUDI NSU a new a of rotary engines has been 
developed of which the significant layout parameters are outlined. 
The present status of development is characterized by a lean burn 
concept with fuel injection and an exhaust emission control system 
with catalytic converter. Test results indicate that the fuel economy 
ranges at the same level as comparable reciprocating engines. The 
future US-exhaust emission standards are kept below but in respect 
to the Japanese standards further reduction of NO/sub x/ is neces- 
sary. Endurance tests proving the durability of the exhaust emission 
control system have still to be performed. 


3871 Development on exhaust emissions and fuel economy of the 
rotary engine at Toyo Kogyo. Yamamoto, K.; Muroki, T. Warren- 
dale, PA; Society of Automotive Engineers, Inc. (1978). 22p. 
(CONF-780208—63). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

The fuel economy was sharply improved from our 1976 
model rotary engine cars mainly through modifications to the engine 
and improvements in the reactivity of the thermal reactor system. 
Progress on these items of improvement and their effects are present- 
ed. The advance program includes several development items in 
addition to the above, and the progress of development on these 
items and their future prospects are also presented. 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


3872 (DOE/NASA/1040—78/1) Initial test results with a 
single-cylinder rhombic-drive Stirling engine. Cairelli, J.E.; Thieme, 
L.G.; Walter, R.J. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). Jul 1978. Contract 
EC-77-A-31-1040. 32p. (NASA-TM—78919). Dep. NTIS, PC A03/ 
MF AOl. 

As part of a a technology study for the U.S. 
Department of Energy, a 6-kW (8-hp), single-cylinder, rhombic- 
drive Stirling engine has been restored to operating condition, and 
preliminary characterization tests run with hydrogen and helium as 
the working gases. The Stirling engine, part of an engine-generator 
set designated as GPU 3 (ground power unit), was built by General 
Motors Research Laboratories (GRML) in 1955 for the U.S. Army. 
Initial tests at the Lewis Research Center show the engine brake 
specific fuel consumption (BSFC) with hydrogen working gas to be 
within the range of BSFC observed by the Army at Fort Belvoir, 
Virginia, in 1966. The minimum system specific fuel consum - 
(SFC) observed during the Lewis tests with hydrogen was 
kW . hr (1.1 Ib/hp . hr), compared with 620 g/kW . hr (1.02 Wd 
hr) for the Army tests. However, the engine output power for a 
given mean compression-space pressure was lower than for the 
Army tests. The observed output power at a working-space pressure 
of 5 MPa (725 psig) was 3.27 kW (4.39 hp) for the Lewis tests and 
3.80 kW (5.09 hp) for the Army tests. As expected, the engine power 
with helium was substantially lower than with hydrogen. 


ELECTRIC-POWERED SYSTEMS 
REFER ALSO TO CITATION(S) 3595, 3603 


3873 (CONF-770488—4) Electric levitated inter-city vehicles. 
Paper No. 7782. Glatzel, K.; Sarnowski, M.V. (Dornier-System 
G.m.b.H., Friedrichshafen (Germany, F.R.)). 1977. 22p. Electric 
Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A discussion is given of research efforts in the German 
Federal Republic on high-speed trains with magnetic levitation and 
propulsion systems. The railways are characterized by good aerody- 
namic form, contactless levitation and guidance, electric contactless 
propulsion, and elevated guideways. Energy consumption compares 
favorably with other modes of transportation, and other advantages 
of the system are a very smooth ride, reduced noise emission, no air 
pollution, and independence of primary energy source. More than 
70% of the total costs of such a transport system are guideway costs. 
(PMA) 


3874 (CONF-770488—5) Views on inter-city rail electrification. 
Paper No. 7783. Parsons, R.E. (Federal Railroad Administration, 
Washington, DC (USA)). 1977. 10p. Electric Vehicle Council, New 
York, NY $1.00. 
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om Electric vehicle exposition and conference; Chicago, 
IL, USA" (06 Apr 1977). 

The economic and operation aspects of an electrified inter- 
state rail system are discussed. As improvements are made in tech- 
nology and traffic control, and as the cost of petroleum increases, 
electric railways become increasingly more attractive, since the 
electric power could be generated from any fuel. Railroad electrifi- 
cation would be an easy option to support the US energy policy to 

romote the use of coal in lieu of natural gas and petroleum. 

Estimated cost benefits from industry and government research and 

develo MA) are given in terms of research, capital, and operating 
A 


3875 (CONF-770488—7) Electric locomotive opportunity in the 
United States. Paper No. 7781. Meeker, M.D. (General Electric Co., 


Erie, PA (USA)). 1977. 15p. Electric Vehicle Council, New York, 
NY $1.00. 


From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A discussion is given of the electric railway possibilities in the 
US as a means of more efficient and cost effective operation and of 
reducing dependency on scarce petroleum resources. Outside the 
US, railway electrification has become the standard way to expand 
high volume main line railroads. The electric railway has become 
cost effective only recently in the US due to increased traffic 
density, high petroleum costs, and technology advances. European 
railways have shown that diesel systems are more costly to maintain 
than electric railways. The deterrent to electrification is the high 
initial investment required. The history and recent developments and 
programs are discussed for electric railways in the US. (PMA) 


3876 (CONF-770488—9) Suburban electric and mainline rail- 
ways. Paper No. 7778. Olson, E. (ASEA, Inc., White Plains, NY 
(USA)). 1977. 8p. Electric Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

In the U.S.A., the Swedish electric railway technology is now 
demonstrated by two frei mg locomotives built by the Electro- 
Motive Division of General Motors, and a high-speed, light-weight 
high-power express locomotive for Metroliner service leased to 
Amtrak for the Northeast Corridor operations. The technical devel- 
opment behind these products is described. The demonstration of 
lightweight, high-power electric traction technology on the electri- 
fied Northeast Corridor main line trackage has shown that the 
advanced solid-state technology can utilize the adhesion weight on 
the locomotive better, and the extreme lightweight design and 
characteristic of the truck can negotiate even the existing track 
standard in the Northeast Corridor with large safety margins, as 
demonstrated by an extensive series of instrumented wheel tests. For 
future strengthening demand for more efficient energy-saving trans- 
portation systems, the thyristor lightweight locomotive and chopper 
regenerative subway and LRV might be the answer. 


(CONF-770488—13) Potential market for electric vehi- 
cles: a view from outside the industry. Paper No. 7763. Rabe, F.T. 
(EIC Corp., Newton, MA (USA)). 1977. 13p. Electric Vehicle 
Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA gs Apr 1977). 

1 ang sens for electric vehicles capturing a significant 
ra... of the passenger automobile market in the next decade are 
rather bleak. The major drawback is not performance, but cost. 
Even mass production economies of scale would not eliminate the 
excess life-cycle costs of electric vehicles compared to ICE cars. 
This holds true both for lead-acid battery-powered and for advanced 
battery-powered EVs. It seems unlikely, therefore, that electric 
vehicles can play a major role in petroleum conservation during this 
period. For commercial EVs, as is widely recognized, the prospects 
for market penetration are more promising. The industry, however, 
faces a common problem. In limited production, electric vans can do 
little more than match the life-cycle costs of ICE competitors, 
providing little incentive for a change. In mass production, EVs 
could offer very significant savings, but the market may not be big 
enough to allow full economies of scale. These counter-vailing 
tendencies can only be resolved in the market place, but it is easy to 
visualize commercial EV sales in the tens of thousands or more in 
the coming decade. 


3878 (CONF-770488—16) Environmental and energy consider- 
ations for electric vehicles in urban use. Paper No. 7753. Poston, 
H.W.; Seliber, J. (Chicago Dept. of Environmental Control, IL 
(USA)). 1977. 21p. Electric Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The electric passenger car in urban use is discussed from the 
standpoint of broad social interests, and some vehicle engineering 
improvements necessary to make the lead-acid battery more viable 
are given. Topics considered include: vehicle mobility and range; 
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safety; reduced operating expense; reduced air and noise pollution; 
low energy consumption; reduced use of fossil fuels; employment; 
improving existing land use; and resource conservation. It is con- 
cluded that a practical, small electric car with low energy demand 
can be built using lead-acid batteries, practical in the sense that it can 
make many of the trips now required. However, given the current 
market situation, the electric vehicle must be made more reliable, 
safer, more economical, and more socially acceptable. (PMA) 


(CONF-770488—18) Moving people and goods in the 
coming electric era. Paper No. 7701. Crawford, W.D. (Edison Elec- 
tric Inst., New York (USA)). 1977. 12p. Electric Vehicle Council, 
New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr i977) 

A discussion is given of the growing need for electric power 
in the US and the effect of US government policies in stimulating the 
development and use of electric-powered vehicles. It is felt that in all 
areas of transportation where electricity can lessen the burden on 
petroleum products, changeovers should be given prompt considera- 
tion. Although conservation is the cornerstone of US energy policy, 
care must be taken that measures to restrict energy consumption do 
not seriously damage the economy. Coal is oe prominence in the 
energy policy, but cannot be expected to fulfill all energy needs, and 
the decision to defer indefinitely construction of the Clinch River 
Breeder Reactor and the indefinite deferral of commercial reprocess- 
ing and recycling of spent nuclear fuels are disturbing. (PMA) 


3880 (CONF-770488—22) Advanced lead—acid electric vehicle 
batteries: don't sell this system short. Paper No. 7741. Weinlein, C.E.; 
Pierson, J.R. (Globe-Union, Inc., Milwaukee, WI (USA)). 1977. 6p. 
Electric Vehicle Council, New York, NY $1.00 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A historical review is given of the development of lead—acid 
batteries in view of their possible use in electric vehicles. The 
seventies have witnessed a multitude of developments. Computer 
design programs have been developed to insure uniform, optimum 
utilization of active materials and grid metal. Improvements in grid 
manufacturing techniques have allowed the use of designs which 
reduce weight and improve performance. Grid alloy and active 
material constituents have been the subject of intensive investigation 
and optimization. This has led to the introduction of alloys which 
have better electrical conductivity and reduce water loss as well as 
active material formulations which produce greater coulombic effi- 
ciency. 


3881 (CONF-770488—24) Electronic controllers for modern 
electric vehicles. Paper No. 7743. Murphy, G.J. (Northwestern Univ., 
Evanston, IL (USA). Dept. of Electrical rie 1977. 15p. 
Electric Vehicle Council, is York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The use of solid-state electronic switches as principal ele- 
ments in the controllers for modern electric vehicles results in 
increased efficiency, increased reliability, and decreased maintenance 
requirements. Combining this modern approach with the earlier 
technique of employing electromechanical relay contacts to connect 
the motor to various voltage taps on the battery permits a tradeoff of 
reliability and ease of maintenance for a reduction in current-han- 
dling capability required of the solid-state element(s), while still 
providing a relatively high efficiency. Either transistors or silicon- 
controlled rectifiers can be used as the basic electronic switches. The 
disadvantage of the SCR is the complexity of the circuitry required 
to turn it off. The disadvantages of the transistor are the complexity 
of the circuitry required to prevent its destruction when it is turned 
= and its relatively low current-handling capability relative to the 

R. 


3882 (CONF-770488—25) Electric utility fleet applications. 
Paper No. 7751. Postle, D.J. (Consumers Power Co., Jackson, MI 
(USA)). 1977. Sp. Electric Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A realistic observation and assessment of the present-day 
electric vehicle and the requirements to integrate it into a commer- 
cial profit-centered fleet operation are given. It appears, from the 
vantage point of a fleet administrator charged with the responsibility 
of providing reliable, effective transportation for some 6,000 people, 
that two very basic problems must be solved. First, there has to be a 
substantial improvement in battery technology and battery mainte- 
nance requirement. Secondly, there has to be an effective selling 
campaign aimed towards the drivers based on valid trade offs of 
values between the two power sources. 


3883 (CONF-770488—27) Electric vehicle power train instru- 
mentation: some constraints and considerations. Paper No. 7744. 
Triner, J.E.; Hansen, I.G. (National Aeronautics and Space Adminis- 
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tration, Cleveland, OH (USA). Lewis Research Center). 1977. 21p. 
Electric Vehicle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The application of pulse modulation control (choppers) to de 
motors creates unique instrumentation problems. In particular, the 
high harmonic components contained in the current waveforms 
require frequency response accommodations not normally consid- 
ered in dc instrumentation. In addition to current sensing, accurate 
power measurement requires not only adequate frequency response 
but must also address phase errors caused by the finite bandwidths 
and component characteristics involved. The implications of these 
problems are discussed, and the degree to which they have been 
solved at Lewis Research Center is reported. 


3884 (CONF-770488—28) Electric vehicle test and evaluation 
program of the U.S. Postal Service. Paper No. 7747. Norman, T.A. 
(Postal Service, Washington, DC (USA)). 1977. 14p. Electric Vehi- 
cle Council, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

The U.S. Postal Service has a program covering the engineer- 
ing evaluation of improved electric vehicles for use in its fleet in 
order to reduce vehicle life cycle cost as well as to reduce the use of 
and dependence on oil based fuels. As part of this program, the 
Postal Service is developing, testing and evaluating a number of 
different electric vehicle propulsion systems and internal combustion 
engines. A description is given of the electric vehicle propulsion 
systems under evaluation and the test results that have been obtained 
thus far. Preliminary findings are presented on nickel-zinc batteries, 
larger lead-acid batteries, small lightweight vehicles, and electric/ 
flywheel vehicles. 


3885 (CONF-770488—29) Status of electric vehicles in Japan. 
Paper No. 7748. Matsumoto, S. (Ministry of International Trade and 
Industry, Tokyo (Japan)). 1977. 30p. Electric Vehicle Council, New 
York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A review is given of research and development efforts for 
electric-powered vehicles in Japan involving passenger cars, 
lightweight trucks, buses, plastics for vehicle bodies, and a sodium- 
sulfur battery. Topics discussed include: experimental vehicles; elec- 
tric batteries; electric motors and control devices; battery charging; 
battery maintenance; vehicle design and specifications; performance 
testing; and future developments. (PMA) 


3886 (CONF-770488—30) Electrifying experience: electric ve- 
hicles in the Postal Service. Paper No. 7750. Crane, D.P. (Postal 
Service, Washington, DC (USA)). 1977. 8p. Electric Vehicle Coun- 
cil, New York, NY $1.00. 

From Electric vehicle exposition and conference; Chicago, 
IL, USA (26 Apr 1977). 

A discussion is given of the use of electric-powered vehicles 
by the US Postal Service. In general, recent efforts have been 
successful because the vehicles have been tailored to well-defined, 
consistent operating parameters, rather than to universal require- 
ments. In the Postal Service duty cycle, the electrics operate at 
about 75 to 80% of the total energy consumption of gasoline vehicles 
of the same configuration. Battery and maintenance costs are dis- 
cussed, and plans for the next purchase of electric vehicles are given. 


(PMA) 


3887 (N—78-15953) Parametric studies of north east corridor 
rail passenger service between New York City and Washington, D. C. 
Stallkamp, J.A. (Jet Propulsion Lab., Pasadena, CA (USA)). 3 Oct 
1977. Contract NAS7-100. 54p. (NASA-CR—155553; JPL-PUB— 
77-75). NTIS PC A04/MF AOl. 

Speed profiles of rail passenger service between New York 
City and Washington, D.C. were developed and showed progres- 
sively fewer speed restrictions and increasing maximum speeds. The 
significant equipment characteristics include the portion of the total 
weight on driven axles, i.e., multiple unit (MU) cars versus locomo- 
tive hauled trains, and the short term tractive effort rating of the 
motors. The ratio of acceleration plus braking time to total time is 
provided for validation of the use of the short term propulsion 
equipment ratings. Absolute trip times are shown to be determined 
primarily by the allowed speed profile. Locomotive hauled train 
weights and lengths and the locomotive capabilities and characteris- 
tics that are required to make the performance of this type of train 
comparable to that of MU trains are given. 


3888 (N—78-16928) Baseline tests of the C. H. Waterman 
Renault 5 electric passenger vehicle. Sargent, N.B.; Mcbrien, E.F.; 
Slavik, R. (National Aeronautics and Space Administration, Cleve- 
land, OH (USA). Lewis Research Center). Oct 1977. Contract EC- 
77-A-31-1011. 58p. (NASA-TM—73759; E—9434). NTIS PC A04/ 
MF AOI. 
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The Waterman vehicle, a four passenger Renault 5 GTL, was 
performance tested and results and a state-of-the-art review of elec- 
tric vehicles are presented. It was powered by sixteen 6-volt traction 
batteries through a two-step contactor controller actuated by a foot 
throttle to change the voltage applied to the 6.7 -kilowatt motor. 
The motor output shaft was connected to a front-wheel-drive tran- 
saxle that contains a four-speed manual transmission and clutch. The 
braking system was a conventional hydraulic braking system. 


3889 (PB—277034) An estimation of petrol consumption pat- 
terns in Reading. Weeks, R.; Briggs, M.; Gyenes, L. (Transport and 
Road Research Lab., Crowthorne (UK)). 1977. 24p. (TRRL-SUP- 
PLEMENTARY—299). NTIS PC A02/MF AO1. 

A study carried out to assist the design of an infrastructure for 
refuelling battery electric cars is described. A one-week survey by 
questionnaire of all filling stations in the area yielded estimates of 
petrol sales at individual stations together with number of customers 
served and quantities purchased per customer. A computer simula- 
tion of traffic flow attempted to predict weekly petrol sales in nine 
sectors of the town. A one-day count of traffic and petrol buyers at a 
single filling station was related to the traffic flows in the whole 
town to give a typical daily pattern of petrol buyers. Finally a 
simulation procedure was developed to investigate the effects of 
demand on queue length at battery exchange stations. 


HYBRID SYSTEMS 


3890 (N—78-16370) Hybrid propulsion systems for motor vehi- 
cles with predominantly intermittent modes of operation. Bartsch, H.; 
Helling, J.; Schreck, H. (National Aeronautics and Space Adminis- 
tration, Washington, DC (USA)). 1977. Contract NASW-2791. 14p. 
(NASA-TM—75189). NTIS PC A02/MF A011. 

A small delivery vehicle was equipped with a flywheel- 
hybrid drive and compared in test stand and driving tests with a 
conventional drive vehicle. It turned out that with the hybrid drive, 
energy can be saved and exhaust emissions can be reduced. 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 


3891 Axial piston power engine and/or machine. Ehlert, H.L. 
German(FRG) Patent 2,554,260/A/. 16 Jun 1977. 37p. (In German). 

Compared with other machine types the described axial 
piston machine has the following advantages: (1) power transmission 
for which the power of traction and pressure of the piston rod are 
equally responsible . It runs also with little noise and wear when 
starting from standstill and during slow-speed run; (2) a safe guid- 
ance of the piston rods on an elliptic orbit allows radial movements 
for balancing out circular and elliptical orbits while preventing 
undesired axial shifts; (3) a guidance of the working substance allows 
the admission of the working substance to the axial pistons from both 
sides; (4) the use of rigid machines of this type instead of more 
expensive pivotable machines for controllable problems by using an 
additional control element; (5) applicability of this concept in the 
production of internal combustion engines. 


EMISSION CONTROL 
REFER ALSO TO CITATION(S) 3853, 3890 


3892 (PB—277351) Aircraft technology assessment status of the 
gas turbine program. Munt, R.; Danielson, E. (Environmental Protec- 
tion Agency, Ann Arbor, MI (USA). Emission Control Technology 
Div.). Dec 1976. 291p. (EPA/460/3—76/036). NTIS PC A13/MF 
AOl. 

The advances that have been made in the control of aircraft 
gas turbine engine emissions are discussed. Two technologies of 
differing complexities have evolved. The success of the first, which 
controls only hydrocarbons and carbon monoxide, is attributable to 
innovations in engine operation, the fuel injection system, and the 
airflow patterns within the combustor. The simplicity of this system 
gives it wide applicability. The second technology, capable of con- 
trolling oxides of nitrogen, in addition to HC and CO, uses exotic 
methods of fuel preparation and multiple zones of combustion. A 
table, which follows the report, summarizes the EPA technical 
staff's assessment of the prospects of each engine meeting the levels 
specified in the 1979 standards, based on manufacturers’ data. Con- 
trol strategies for HC and CO should be ready for implementation 
by 1979-1980, but, due to the complexity of the nitrogen oxide 
control systems, and the fact that requisite levels of technology are 
currently found only in some of the largest T2 12 class engines, the 
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practicality of implementation in Tl and APU classes by 1982 is 
questioned. 


3893 Process and apparatus for afterburning of combustible 
pollutants from an internal combustion engine. Laurent, P.A. US 
Patent 4,098,078. 4 Jul 1978. Priority date 12 Feb 1973, France. 12p. 

In a process for the afterburning of the combustible pollutants 
from an internal combustion engine, in order to automatically reduce 
the secondary induction rate when power increases without using a 
controlling valve actuatd by the carburetor venturi depression, there 
is provided a volumetric efficiency of the secondary air pump linked 
to and activated by the engine and a volumetric efficiency which 
decreases when the ratio between its back pressure and suction 
pressure increases, this reduction being achieved through the proper 
selection of the pump volumetric compression ratio r: between 0.6 c 
and 1.3 c when a steeply decreasing trend is required, and above 1.3 
c if a slower and slower decreasing trend is required. To perform 
this process an afterburner apparatus has a nitrogen oxide reducing 
catalyst placed inside the afterburner reactor on the gas stream 
immediately at the outlet of a torus, in which the gases are homog- 
enized and their reaction with preinjection air is terminated. 


3894 Emissions from catalyst cars beyond 50,000 miles and the 
implications for the Federal Motor Vehicle Control Program. Walsh, 
M.P.; Nussbaum, B.D. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1978). 11p. (CONF-780208—S0). 

From Society of Automotive Engineers International Auto- 
motive Engineering Congress and Exposition; Detroit, MI, USA 
(Feb 1978). 

High mileage vehicles (in excess of 50,000 miles) contribute 
more than half of all vehicular emissions. With the new catalytic 
converter equipped cars, the proportional contribution of these 
vehicles may be even higher than for pre-catalyst vehicles. Thus a 
substantial portion of motor vehicle related air pollution may be 
caused by vehicles not subject to the manufacturer directed provi- 
sions of the Clean Air Act. The paper presents a modeling effort 
based on hypotheses and some preliminary data, and suggests some 
alternatives to combat this potential problem. 


3895 Internal combustion engine with an exhaust gas turbo- 
supercharger consisting of an exhaust gas turbine and a charge blower 
driven by the gas turbine. Mezger, H. (to Porsche (F.) A.G., Stuttgart 
(Germany, F.R.)). German(FRG) Patent 2,549,934/A/. 12 May 
1977. 9p. (In German). 

A method of reducing exhaust gas emission in a charged 
internal combustion engine is presented. The exhaust pipe contains a 
catalyst which reduces exhaust gas emission. There is no need for 
further protection of the catalyst. The layout of the system is 
described in detail. 


3896 Automotive catalysis. Demmier, A.W. SAE J.; 85: No. 3, 
26-32(Mar 1977). 

Catalysis is the acceleration of a reaction produced by a 
catalyst, which may be recovered practically unchanged at the end 
of the reaction. Though most new automobile owners do not under- 
stand catalysis’ physical mechanism, they induce this reaction every 
time they start their cars. The process of catalytic conversion in U.S. 
vehicles is explained. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 3869 


3897 Secondary air feed control device of an internal combus- 
tion engine. Ueda, T. (to Toyota Jidosha Kogyo Kabushiki Kaisha). 
US Patent 4,098,079. 4 Jul 1978. Priority date 1 Dec 1976, Japan. 
10p. 


An internal combustion engine is described that is comprised 
of a carburetor and a secondary air feed control valve for feeding 
secondary air into the exhaust system of the engine from the air 
pump driven by the engines. The engine further comprises a tem- 
perature detector for indicating whether the warm-up of the engine 
is completed, and a gear position detector for indicating whether the 
shift gear of the transmission of the engine is in the top gear position. 
A relatively lean air-fuel mixture is fed into the cylinder of the 
engine and a relatively small amount of secondary air is fed into the 
exhaust system when the shift gear of the transmission is in the top 
gear position after completion of the warm-up of the engine. 


HYDROCARBONS 


3898 Ionization of exhaust gases. Stanton, A.A. US Patent 
4,098,578. 4 Jul 1978. Filed date 28 May 1976. 8p. 

An apparatus is described for treating exhaust gases from an 
internal combustion engine by mixing with other fluids in an en- 
closed mixing chamber by cyclonic action while subjecting the 
mixture to a rotating interrupted high voltage direct current electri- 
cal field which sweeps through the mixture. 
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ALTERNATIVE FUELS 


3899 (PB—277135) Characterization of methanol/gasoline 
blends as automotive fuel: performance and emissions characteristics. 
Adt, R.R. Jr; Chester, K.A.; Kurucz, C.N.; Pappas, J.; Rajan, S. 
(Miami Univ., Coral Gables, FL (USA). Dept. of Mechanical Engi- 
neering). Jul 1977. 204p. NTIS PC A10/MF AOl. 

Recent concern about environmental problems and the even- 
tual shortage of conventional petroleum-based fuels coupled with the 
potential of obtaining methyl alcohol (methanol) as a product of coal 
gasification has brought about a recent interest in the use of metha- 
nol as a fuel. In order to assess the feasibility of using methanol as a 
motor vehicle fuel, either alone (neat) or as a blend in gasoline-type 
base stocks, its performance, emissions and practical use characteris- 
tics must be ascertained. To this end the authors and their colleagues 
are conducting a series of experiments which will determine metha- 
nol blend-fueled engine characteristics information. This report con- 
tains some of the results obtained to date. (Portions of this document 
are not fully legible) 


MATERIALS 


REFER ALSO TO CITATION(S) 4635 


3900 Crystal structures of the do-one-di ional magnetic 
systems, pyridinium manganese (II) chloride monohydrate and quino- 
linium manganese (II) chloride monohydrate, and the magnetic behav- 
ior of the quinolinium salt. Caputo, R.; Willett, R.D.; Morosin, B. 
(Department of Chemistry and the Chemical Physics Program, 
Washington State University, Pullman, Washington 99164). J. Chem. 
Phys.; 69: No. 11, 4976-4983(1 Dec 1978). 

The crystal structures of pyridinium manganese(II) chloride 
monohydrate (PMC) and quinolinium manganese(II) chloride mono- 
hydrate (QMC) both contain bi-bridged linear chains. These chains 
are hydrogen bonded together to form a two-dimensional network. 
The magnetic susceptibility of QMC is characteristic of a weak 
antiferromagnet with a maximum in the susceptibility at 2.0 °K. 
Analysis of the data in terms of a 1-d Heisenberg linear chain gives 
an intrachain exchange constant of J/k=-0.36 °K. However, the 
best model includes significant interchain interactions. Thus, both 
the structural features and magnetic susceptibility indicate that QMC 
is a perturbed one-diminsional system. This conclusion is supported 
by previously reported magnetic susceptibility and ESR data for 
PMC. 


3901 Structural phase transformations and temperature depend- 
ent Raman spectra of Cs,LiFe(CN)s. Swanson, B.I.; Lucas, B.C.; 
Ryan, R.R. (Department of Chemistry, University of Texas, Austin, 
Texas 78712). J. Chem. Phys.; 69: No. 10, 4328-4334(15 Nov 1978). 

Structural phase transformations have been observed for 
Cs,.LiFe(CN). at ~221 and 170 °K. Aspects of the phase II (221°> 
or =T> or =170 °K) structure have been probed using Raman 
scattering, x-ray diffraction, and optical methods. The distortion of 
the cubic (Fm3m) to the tetragonal (14/m or P4/mnc) cell proceeds 
along the F/sub 1g/ symmetry rotary mode. The second phase 
change at 170 °K involves Cs* translation. Striking differences have 
been observed in the Raman spectra of the iron and related 
Cs2LiM(CN)s (M=Cr*3, Co*%, and Ir**) salts. These differences are 
discussed in terms of the dynamic Jahn—Teller distortion in the iron 
salt which is not present in the related Cr**, Co*’, and Ir*® salts. 





3902 Correlation of blister diameter and blister skin thickness 
for helium-bombarded V. Kaminsky, M.; Das, S.K. (Argonne Nation- 
al Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 49: No. 11, 
5673-5675(Nov 1978). 

A correlation of the most probable blister diameter D/sub 
mp/ and mean blister skin thickness t for helium-ion-irradiated 
annealed polycrystalline and monocrystalline V (100) surfaces yields 
a relationship D/sub mp/proportionalt/sup 0.89/. This relationship 
is different from the relationship D/sub mp/proportionalt/sup 1.5/ 
suggested by other authors for vanadium. The relationship observed 
in the present studies does not support the lateral stress model for 
blister formation, which predicts D/sub mp/proportionalt/sup 1.5/. 
Evidence is presented for blister formation by internal gas pressure, 
as suggested earlier by the present authors. 


METALS AND ALLOYS 


REFER ALSO TO CITATION(S) 2167, 2175, 3233 
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3903 (BDX—613-1805(Rev.)) Plating thickness standards. Mi- 
lestone report. Russell, R.J. (Bendix Corp., Kansas City, MO (USA)). 
Aug 1978. Contract EY-76-C-04-0613. 27p. Dep. NTIS, PC A03/ 
MF AOl. 

Because aluminum-on-Kapton and copper-on Kapton plating- 
thickness standards are not available from the National Bureau of 
Standards or any known commercial source, standards have been 
developed and fabricated at Bendix, Kansas City. Interferometry and 
weight-gain methods were used to determine the metal thickness on 
each of the reference standards. The reference standards were used 
to certify the thickness of several sets of working standards by 
comparison using beta-backscatter methods for aluminum on Kapton 
and four-point resistance measurements for copper on Kapton. All 
working standards have been placed on a calibration schedule for 
periodic inspection for damage and comparison with a set of refer- 
ence standards. By this technique, each working standard either will 
be recertified and returned to service or replaced with a certified 
standard. The precision of the reference standards was evaluated by 
a series of statistical tests that were performed on each set of 
calibration data. These tests provided an effective means for deter- 
mining the quality of the data and estimating the measurement 
uncertainty. The measurement uncertainty of the thickness values 
assigned to the working standards should not exceed +-0.26 um for 
aluminum on Kapton and +-0.43 xm for copper on Kapton. 


3904 Rare earths and actinides, 1977. Corner, W.D.; Tanner, 
B.K. (eds.). Bristol, Eng.; Institute of Physics (1978). 357p. (CONF- 
770717—). American Inst. of Physics, New York, NY. 

From International conference on rare earths and actinides; 
Durham, UK (4 Jul 1977). 

Preparation, properties and applications of the pure elements 
and alloys in the rare-earth and actinide transition series are covered. 
The other topics covered include elastic and structural properties, 
spin waves, and crystal and hyperfine fields. (GHT) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 3043, 3639, 3935, 3961, 4099 


3905 (BDX—613-1986) Hand deburring: a necessity that can be 
improved. Johannesen, R.W.; Gillespie, L.K.; McMillen, J.L. 
(Rodeco Co., Sanford, NC (USA); Bendix Corp., Kansas City, MO 
(USA); Woodward Governor Co., Rockford, IL (USA)). 1977. 
Contract EY-76-C-04-0613. 25p. Dep. NTIS, PC A02/MF AOl. 

Hand deburring is a necessity that many companies perform 
either on a part-time or a full-time basis. Although hand deburring 
cannot be totally eliminated, an in-depth look at company ap- 
proaches to this problem can result in significant savings. This paper 
highlights some of the problem areas and solutions for this facet of 
deburring. 


3906 (CONF-780834—4) Fusion welding of irradiated AISI 
304L stainless steel tubings. Hall, M.M. Jr.; Hins, A.G.; Summers, 
J.R.; Walker, D.E. (Argonne National Lab., IL (USA)). 1978. Con- 
tract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF AO1. 

From 5. Bolton Landing conference; Lake George, NY, USA 
(27 Aug 1978). 

Fast reactor irradiated AISI 304L stainless steel tubing was 
fusion-welded using conventional inert gas-tungsten arc welding 
(GTAW) procedures which were adapted for remote operation. 
Metallographic examination of weld joints sometimes revealed po- 
rosity in the weld zone and cracks at the tube inner wall within the 
heat-affected zone. A stress analysis was performed to evaluate these 
defects as sites for weld failure and to establish procedures for the 
detection and rejection of weld joints likely to fail in service. 


3907 (HEDL-SA—1497) Austenitic stainless steel weld inspec- 
tion. Mech, S.J.; Emmons, J.S.; Michaels, T.E. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). 1978. Contract EY- 
76-C-14-2170. 20p. (CONF-780650—4). Dep. NTIS, PC A02/MF 
AOl. 

From 1. symposium on ultrasonic materials characterization; 
Gaithersburg, MD, USA (7 Jun 1978). 

Analytical techniques applied to ultrasonic waveforms ob- 
tained from inspection of austenitic stainless steel welds are de- 
scribed. Experimental results obtained from a variety of geometric 
and defect reflectors are presented. Specifically, frequency analyses 
parameters, such as simple moments of the power spectrum, cross- 
correlation techniques, and adaptive learning network analysis, all 
represent improvements over conventional time domain analysis of 
ultrasonic waveforms. Results for each of these methods are present- 
ed, and the overall inspection difficulties of austenitic stainless steel 
welds are discussed. 


3908 (LA-UR—78-1852) Computer simulation of solidification. 
Erickson, W.C. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7405-ENG-36. 29p. (CONF-780725—1). Dep. NTIS, 
PC A03/MF AOl1. 
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From 25. conference on recent advances in metals processing; 
Bolton Landing, NY, USA (17 Jul 1978). 

The current state-of-the-art of computer simulation of solidifi- 
cation was reviewed. Brief descriptions are given for methods of 
handling the latent heat of fusion and analog, finite element, finite 
difference, and pseudo-steady state technique used to simulate solidi- 
fication. Methods of reducing manpower requirements are discussed 
as well as general purpose heat transfer codes currently available. 
Several examples of solidification simulation including die casting, 
welding, and die design applications are given. 


3909 CO, short arc weldability of rare earth treated pipeline 
steels in circumferential welds. Sasaki, H.; Akahide, K.; Tsuboi, J. 
(Kawasaki Steel Corp., Chiba, Japan). Weld. Res. Abroad; 23: No. 9, 
44-55(Nov 1977). 

The CO, short arc weldability of rare earth treated steels was 
investigated. The effect of chemical compositions in steels of 23 
heats on arc instability was investigated with the welding condition 
close to circumferential welding. Experimental results described in 
terms of Ts (a short circuiting period at one event) examined by 
multiple regression analysis, revealed that Ts depends strongly on 
rare earths. The arc instability results in step-like defects on a bead in 
CO: welding of steels TH 0.02% and over of rare earths. The 
defect is interpreted in terms of the transfer of an excessively large 
drop generated by extended intervals between short circuitings. To 
prevent the defect, increased welding current, decreased welding 
speed, and a DCSP source are recommended. 


3910 Features of the thermal cycle when underwater welds are 
made in mild steel. Mel'nik, Yu.P.; Savich, I.M.; Glukhova, E.V. (E. 
O. Paton Welding Inst., Kiev). Weld. Res. Abroad; 23: No. 9, 56- 
60(Nov 1977). 

Special features of the temperature fields when underwater 
welds are made in mild steel, or when welds are made in the air, 
using cored electrode wire, with a wide range of welding rates (0.12 
to 0.47 cm/sec) are described, and the temperature fields are calcu- 
lated. The structures and properties of the welds are given. 


3911 Explosive powder metallurgy. II. Processing consider- 
ations. Thornton, H.R.; Garrett, D.R. SAMPE @Q.; 9: No. 1, 22- 
27(Oct 1977). 

An empirical relationship is presented to outline the spherical 
explosive compaction parameters to be considered for a commercial 
fabrication process. The relationship is based upon a standard speci- 
men which has been compacted to theoretical density. Undercom- 
paction and overcompaction as well as compaction can be accounted 
for by this empirical relationship. 


3912 Recent developments in the titanium industry. Herman, 
W.E.; Kessler, H. SAMPE Q.; 9: No. 1, 40-44(Oct 1977). 
Improvements in the fatigue strength, fracture toughness, and 
creep strength in titanium alloys are discussed. Hot isostatic pressing 
offers advantages in the integrity of titanium hardware, and offers 
promise in improving the quality of powder metallurgy parts. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 3910, 3922, 3923, 3927, 3929, 
3934, 3939, 3948, 3951, 3958, 3959, 3962 


3913 (SAND—78-1218C) Explicit studies of the quantum 
theory of light interstitial diffusion. Emin, D.; Baskes, M.I.; Wilson, 
W.D. (Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY- 
76-C-04-0789. 4p. (CONF-780911—2). Dep. NTIS, PC A02/MF 
AOl. 

From 1. meeting on muon spin rotation; Rorschach, Switzer- 
land (4 Sep 1978). 

The formalism associated with small-polaron diffusion in the 
high temperature semiclassical regime is generalized so as to tran- 
scend simplifications employed in developing the nonadiabatic 
theory. The diffusion constant is then calculated for simple models in 
which the metal atoms interact with each other and with the 
interstitial atom with two-body forces. Studies of these models not 
only confirm the necessity of generalizing the formalism but also 
yield diffusion constants whose magnitudes and temperature depen- 
denes ar consistent with the general features of the existing data for 
the diffusion of hydrogen and its isotopes in bcc metals. The motion 
of a positive muon between interstitial positions of a metal is also 
investigated. (GHT) 


3914 (TID—28524) Lattice dynamics of alpha uranium. Crum- 
mett, W.P. (West Virginia Univ., Morgantown (USA)). 1978. Con- 
tract W-7405-ENG-26;EY-76-C-05-0033. 146p. Dep. NTIS, PC 
A07/MF AO1. 

Thesis. 

Inelastic neutron scattering measurements of the phonon dis- 
persion curves along the three-principal high-symmetry directions 
have been performed to investigate the lattice dynamics of a-U. The 
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dispersion curves along the [0 zeta 0] and [00 zeta] directions are not 
too unusual. However, ¥ > and depressions are observed in the [zeta 
00] branches similar to those observed in high-T/sub c/ supercon- 
ductors. Standard group theoretical techniques have been employed 
to discern the symmetry properties of the phonon branches and to 
block diagonalize the dynamical matrix of the various phenomenolo- 
gical poe = that have been eS to a-U. These phenomenologi- 
cal models include: a four neighbor Born-von Karman general tensor 
model, a twelve neighbor axially symmetric model, and a shell 
model. None of these models was able to satisfactorily fit the [zeta 
00] data. However, a modified form of the shell model which 
included axially symmetric interactions to six neighbors was found to 
reproduce most of the dispersion curves well, including the [zeta 00] 
branches. A simple pseudopotential model was less successful. To 
obtain all real frequencies from this model it was necessary to 
include a Born-von Karman short range contribution. These mea- 
surements and calculations have implied that the bonding properties 
of a-U are particularly dependent upon the details of the electronic 
system. 


3915 Search for soft phonon modes in Zr2Ni. Kamitakahara, 
W.A.; Khatamian, D.; Smith, J.F. (Ames Laboratory: USDOE and 
Departments of Physics and Materials Science and Engineering, 
Iowa State University, Ames, lowa 50011). J. Appl. Phys.; 49: No. 11, 
5486-5487(Nov 1978). 

Inelastic neutron-scattering measurements have been made on 
a [zeta00] transverse acoustic phonon branch of Zr2Ni at several 
temperatures between 300 and 10 K. The experiment was motivated 
by previous ultrasonic results which showed a large softening of the 
related elastic constant Ces. No phonon softening was observed in 
our experiment, but a fairly unusual dispersion was noted. 


3916 Electronic properties and the lattice instability of laves- 
phase ZrV2. Levinson, M.; Zahradnik, C.; Bergh, R.; MacVicar, 
M.L.A.; Bostock, J. (Superconducting Materials Group, Massachu- 
setts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Rev. Lett.; 41: No. 13, 899-903(25 Sep 1978). 

Pure, perfect, single-crystal ZrV2 does not undergo at struc- 
tural phase transformation but all other sample modifications, includ- 
ing twinned single crystal, do transform (~ 100 K) from the cubic to 
a rhombohedral phase. All samples exhibit, in addition, an electronic 
instability (also ~100 K). An anomaly in the ultrasonic velocity 
occurs at higher temperatures (~ 150—180 K) for pure polycrystal- 
line ZrV2 samples. 


3917 ESR and spin—lattice relaxation of Nd** in a metallic 
host: LaRh2. Dodds, S.A.; Sanny, J.; Orbach, R. (Univ. of California, 
Los Angeles). Phys. Rev., B; 18: No. 3, 1016-1019(1 Aug 1978). 

The first ESR observation of Nd* in a metal: cubic LaRhg is 
reported. The resonance arises from a GAMMAsg ground state and 
exhibits hyperfine splitting at low temperature, allowing for positive 
identification. Above about 12 K, the ESR linewidth increases 
exponentially with temperature. This increase is attributed to the 
resonance phonon relaxation process involving the first excited state 
at 125 +- 10K. 


3918 Some relationships between the structure and brightness of 
oriented electrodeposited nickel coatings. Velinov, V.; Vitkova, S.; 
Pangarov, N. (Inst. of Physical Chemistry, Sofia). Surf. Technol. 6: 
No. 1, 19-29(Nov 1977). 

The nature and perfection of texture as well as the change in 
the amount of twinning of galvanic nickel prepared in the presence 
of brighteners have been investigated by X-ray texture analysis. A 
correlation was found between the structure characteristic of the 
coatings and their reflectivity. On the basis of the experimental data 
and using some simple models, an approach is suggested for explain- 
ing the mechanism of formation of bright oriented nickel coatings. 
The dominant effect of the surface crystallographic structure on the 
brightness of the coatings is stressed, as well as its relationship to the 
bulk structural features. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2273, 3912, 3948, 3954, 3957, 3962 


3919 (CONF-780486—1) Creep-fatigue interactions in an aus- 
tenitic stainless steel. Majumdar, S.; Maiya, P.S. (Argonne National 
Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 23p. Dep. 
NTIS, PC A02/MF AO1. 

From 2. conference on temperature and environmental effects 
on failure; Waterloo, Ontario, Canada (21 Apr 1978). 

A phenomenological model of the interaction between creep 
and fatigue in Type 304 stainless steel at elevated temperatures is 
presented. The model is based on a crack-growth equation and an 
equation governing cavity growth, expressed in terms of current 
plastic strain and plastic strain rate. Failure is assumed to occur 
when a proposed interaction equation is satisfied. Various param- 
eters of the equations can be obtained by correlation with continu- 
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ously cycling fatigue and monotonic creep-rupture test data, without 
the use of any hold-time fatigue tests. Effects of various wave shapes 
such as tensile, compressive, and symmetrical hold on the low-cycie 
fatigue life can be computed by integrating the damage-rate equa- 
tions along the appropriate loading path. Microstructural evidence in 
support of the proposed model is also discussed. 


3920 (CONF-780609—7) Relationships between short- and 
long-term mechanical properties of several austenitic stainless steels. 
Sikka, V.K.; Booker, M.K.; Brinkman, C.R. (Oak Ridge National 
Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 32p. Dep. NTIS, 
PC A03/MF AOl. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

Elevated-temperature tensile and creep properties of several 
heats of types 304, 316, 321, and 347 stainless steel were used to 
show that the short-term ultimate tensile strength of a given heat at 
the creep-test temperature and at a fixed strain rate can be used as an 
index for correlating and predicting creep and creep-rupture behav- 
ior. Use of the short-term elevated-temperature ultimate tensile 
strength helped account for changes in creep properties due to test 
temperature as well as due to heat-to-heat variations. Accordingly, 
generalized models of time to rupture and minimum creep rate were 
developed in terms of stress, temperature, and ultimate tensile 
strength. Ultimate tensile strength was used in a creep equation to 
predict the strain-time behavior of individual heats. Several possible 
reasons are presented for the observed relationships between the 
short-term ultimate tensile strength and long-term creep properties. 


3921 (CONF-780609—9) Tensile properties of SA 516, Grade 
55, steel in temperature range of 25° to 927°C and strain rate range of 
10°* to 10°' sec”’. Gowda, B.C. (Westinghouse Electric Corp., 
Madison, PA (USA). Advanced Reactors Div.). 1978. Contract EY- 
76-C-15-2395. 15p. Dep. NTIS, MF A0O1. 

From ASME/CSME pressure vessels and piping conference; 
Montreal, Canada (25 Jun 1978). 

Portions of document are illegible. 

Tension test results are presented including stress-strain 
curves obtained in the temperature range of 25 to 927°C (75 to 
1700°F) from specimens of SA 516 (Grade 55) steel, a low carbon 
pressure vessel steel recommended for cell liners in liquid metal fast 
nuclear reactors. The tensile properties and stress-strain curves at 
very high temperatures are required in the analysis and design and in 
the post-accident integrity analysis of the cell-liners. The values of 
properties such as yield strength, ultimate tensile strength, reduction 
in area and total elongation are presented at various test tempera- 
tures. Functional relationships between the above properties and test 
temperature are also presented. In the wide range of temperatures 
and strain rates at which the tests were performed it was found that 
the material exhibits dynamic strain aging at temperatures up to 
about 315°C resulting in increased tensile strength and uniform 
elongation with impaired reduction in area and total elongation. At 
temperatures above 315°C the material gradually loses tensile 
strength. The strain rate effects on tensile properties are significant 
and become pronounced at elevated temperatures. 


3922 (CONF-780818—8) In situ studies of fracture in solids. 
Narayan, J.; Ohr, S.M. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AOI1. 

From Electron microscopy conference; Toronto, Canada (1 
Aug 1978). 

Electron microscope studies were made of the propagation of 
microcracks during in situ tensile deformation of stainless steel, 
molybdenum and magnesium oxide representing ductile, semi-brittle 
and brittle solids. As the stress is applied, the cracks are initiated at 
the edge of holes in the thinned foils. The extent of plastic activity 
around the cracks is measured in terms of the density and the 
distribution of dislocations and is sensitive to the ductile/brittle 
nature of the solid. The slip systems of the dislocations are deter- 
mined by contrast analysis and stereoscopic observation. In stainless 
steel and magnesium oxide, the dislocations are relatively straight 
and they lie nearly perpendicular to the direction of the crack 
propagation, whereas in molybdenum the dislocations are in the 
form of irregular tangles which are stretched along the direction of 
the crack propagation. These observations are discussed in terms of 
the model of Dugdale concerning the formation of plastic zones 
under uniaxial loading in plane stress conditions. 


3923 (CONF-780834—3) Scanning Auger electron spectroscopy 
studies of grain-boundary segregation in Type 304 stainless steel. Park, 
J.Y.; Danyluk, S.; Busch, D.E. (Argonne National Lab., IL (USA)). 
ny Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF 

From 5. Bolton Landing conference; Lake George, NY, USA 
(27 Aug 1978). 

Scanning Auger electron spectroscopy studies have been 
conducted on grain-boundary surfaces of Type 304 stainless steel 
that were fractured in situ. To enhance the probability of intergranu- 
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lar fracture, the specimens were first subjected to creep deformation 
for 1000 h at 700°C. A semiquantitative surface chemical composi- 
tion was calculated from the peak heights of Auger electron spectra. 
The concentration of Cr at the fracture surface was not different 
from the bulk value. This indicates that the long-term heat treatment 
caused healing of the sensitization. The concentrations of S, C, and 
Si at the fracture surface were at least an order of magnitude higher 
than the bulk values. Chemical composition profiles obtained by ion- 
sputtering indicated that segregation of S, C, P, and Si occurred 
within a depth of several atomic monolayers from the grain-bound- 
ary surface. Mo, Mn and Cu were not detected. The concentrations 
of Ni and Fe are in good agreement with the bulk chemical analysis. 


3924 (CONF-7805108—1) Isochronous relaxation curves for 
type 304 stainless steel after monotonic and cyclic strain. Swindeman, 
R.W. (Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 33p. Dep. NTIS, PC A03/MF AOl1. 

From Symposium on stress relaxation testing for improved 
material and product reliability; Kansas City, MO, USA (21 May 
1978). 

Relaxation tests to 100 hr were performed on type 304 
stainless steel in the temperature range 480 to 650°C and were used 
to develop isochronous relaxation curves. Behavior after monotonic 
and cyclic strain was compared. Relaxation differed only slightly as 
a consequence of the type of previous strain, provided that plastic 
flow preceded the relaxation period. We observed that the short- 
time relaxation behavior did not manifest strong heat-to-heat vari- 
ation in creep strength. 


3925 (ESDU—77027) Fatigue of wrought and cast Ti—6Al— 
4V titanium alloy (in bending and under axial loading). Data item. 
(Engineering Sciences Data Unit Ltd., London (UK)). Nov 1977. 
42p. Available from ESDU, Springfield, VA, 22161. 

The item presents data on the fatigue strength of the six per 
cent aluminum, four per cent vanadium, titanium alloy at normal 
temperature. The data are presented in terms of (K sub t)(S sub a)/(f 
sub t) plotted against N and, where pertinent, the ranges of mean 
stress values are indicated in terms of (S sub m)/(f sub t). Data are 
provided for forged bar, rod and sheet, extruded strip and castings. 
The data are subdivided according to whether the alloy was an- 
nealed or solution treated and age hardened. In the case of the 
forged alloy it is necessary to sub-divide the data further according 
to whether the alloy was forged above or below its (alpha + beta)/ 
beta transus temperature. In all cases details of the specimens from 
which the data were derived are provided in the Tables and page 9 
provides a Figure and Table location chart. 


3926 (ESG-DOE—13243) High cycle fatigue of 2-1/4 Cr—1 
Mo steel at temperatures to 538°C (1000°F). Jaske, C.E.; Utah, D.A.; 
Frey, N.D. (Rockwell International Corp., Canoga Park, CA 
(USA)). 31 Jul 1978. Contract EY-76-C-03-0824. 43p. AT. 

Long-life (greater than 10° cycles to failure) fatigue experi- 
ments have been conducted on isothermally annealed 2'/, Cr—1 Mo 
steel in air at temperatures up to 538°C (1000°F). Strain was cycled 
continuously at rates equal to or greater than 4 x 107° sec”. Baseline 
experiments were for constant amplitude, fully reversed (zero mean 
stress) cycling. Exploratory experiments were conducted with ten- 
sile mean stress. Fatigue data for temperatures up to 427°C (800°F) 
were represented adequately by a single curve relating total strain 
range to fatigue life between 10? and 10° cycles to failure. A similar 
type of curve was developed for data at 538°C (1000°F). Tensile 
mean stress showed no reduction in fatigue resistance at 316°C 
(600°F), only a small reduction at 427°C (800°F), and a significant 
reduction at 538°C (1000°F). The degrading effect of mean stress at 
427 and 538°C (800 and 1000°F) could not be accounted for by 
using a linear time-fraction plus cycle-fraction damage rule for 
creep-fatigue damage assessment. This result indicates that the effect 
of tensile mean stress must be taken into account by other means. It 
was found that both the Goodman approach and a stress-strain 
parameter method provided conservative and quite similar estimates 
of the effect of tensile mean stress on fatigue resistance. Two design 
fatigue curves from 10 to 10° cycles were developed for continuing 
cycling of 2'/4 Cr—1 Mo steel in air and at strain rates equal to or 
greater than 4 x 10~* sec”. One curve was for temperatures equal to 
or less than 427°C (800°F) and the other was for 538°C (1000°F). 
The maximum effect of mean stress was included in these curves 
using calculations based on the stress-strain parameter method. 


3927 (LBL—6995) Design of duplex low carbon steels for im- 
proved strenght—weight applications. Koo, J.Y.; Thomas, G. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Mar 1978. 
Contract W-7405-ENG-48. 33p. (CONF-771091—-2). Dep. NTIS, 
PC A03/MF AOl. 

From North central regional meeting of the National Associ- 
ation of Corrosion Engineers; Chicago, IL, USA (18 Oct 1977). 

Design principles for improved mechanical properties of 
Duplex Ferrite-Martensite (DFM) steels have been evaluated in 
order to obtain desirable microstructural characteristics which in 
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turn result in desirable mechanical properties. A DFM alloy, of 
composition Fe/2 percent Si/0.1 percent C, has been developed 
according to the design criteria. This 2 percent Si DFM steel 
showed high strength and good formability, and its tensile properties 
are superior to a series of Cr and Mn containing DFM steels, and to 
some selective commercial HSLA steels including Van 80. Over the 
range of 15 to 80 percent martensite the “composite” rule for two 
phase mixtures appears to hold as a fairly good approximation of the 
tensile behavior of the duplex systems investigated. The effect of the 
property variations of the individual constituents, and duplex struc- 
ture-property relations are also presented. 


3928 (ORNL/TM—6411) Assessment of normalized and tem- 
pered versus annealed or isothermally annealed 2-1/4 Cr—1 Mo steel. 
Klueh, R.L.; Booker, M.K. (Oak Ridge National Lab., TN (USA)). 
Aug 1978. Contract W-7405-ENG-26. 43p. AT. 

Commercially, 2'/4 Cr-1 Mo steel is used in various heat- 
treated conditions. Present standards for breeder reactor steam gen- 
erators specify that the steel will be used only in an annealed or 
isothermally annealed condition. Future breeder reactor steam gen- 
erators may offer an incentive to use a normalized-and-tempered 
steel. The property differences between the normalized-and-tem- 
pered and annealed or isothermally annealed conditions are assessed 
to determine the advisability of using the normalized-and-tempered 
material for breeder reactor steam generators. 


3929 (SAND—77-1557) Microstructural evaluation and non- 
destructive examination of 2.25 Cr—1 Mo steel. Van Den Avyle, 
J.A.; Jones, W.B.; Gieske, J.H. (Sandia Labs., Albuquerque, NM 
(USA)). Jul 1978. Contract EY-76-C-04-0789. 61p. Dep. NTIS, PC 
A04/MF AOl1. 

Specimens of 2.25 Cr-1 Mo steel were damaged to various 
levels by creep and combined creep-fatigue cycling at 886°K 
(1100°F) with hold periods. Ultrasonic shear wave velocity measure- 
ments were performed and showed small changes with large 
amounts of creep or fatigue damage; these changes were deemed too 
small for practical application. Measurements of magnetic properties 
were unsuccessful in following damage. Optical and transmission 
electron microscopy (TEM) were performed on the samples. TEM 
observations showed that microstructural changes which occurred 
at 886°K (1100°F) did not occur homogeneously throughout the 
matrix; during creep, carbide spheroidization and coarsening began 
in widely separated regions, with an increasing fraction of the 
material undergoing the process with time. A precipitate was ob- 
served to form during fatigue which did not occur during simple 
aging or creep. 


3930 (UCRL—80259) Method for determining the work har- 
dening function to describe plasticity of metals. Wilkins, M.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 24 Oct 
1977. Contract W-7405-ENG-48. 26p. (CONF-771066—4). Dep. 
NTIS, PC A03/MF AO1. 

From AIME symposium on environment-sensitive fracture of 
engineering alloys; Chicago, IL, USA (24 Oct 1977). 

A method was developed for obtaining a constitutive relation 
that relates the flow stress to the equivalent plastic strain. The 
method uses simple tension test data to suggest a functional form. 
This form is then used as a constitutive model in a computer 
program that simulates the tension test. The calculated results are 
compared with the experimental results and the functional form is 
refined until agreement is obtained between calculations and experi- 
ments. The importance of knowing the relationship between the 
flow stress and the plastic strain is discussed. A model is calibrated 
for 6061 T6 Aluminum and used to calculate the stress strain 
conditions just prior to ductile fracture for notched tension tests. 


3931 (UCRL—81034(Rev.1)) Ductile crack initiation in the 
Charpy V-notch test. Server, W.L.; Norris, D.M.; Jr.; Prado, M.E. 
(Fracture Control Corp., Goleta, CA (USA); California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 25 May 1978. Con- 
tract W-7405-ENG-48. 19p. (CONF-780213—12). Dep. NTIS, PC 
A02/MF AOl. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Crack initiation and growth in the Charpy V-notch test are 
investigated for controlled deflections of the specimen applied both 
by slow bending and by impact. Charpy test specimens were de- 
formed to various deflections, heat-tinted to mark the crack exten- 
sions, and broken apart at low temperature to allow measurement of 
the crack extensions. These measurements provide estimates of crack 
initiation as defined by various criteria. The loading point at which 
crack initiation occurs depends on the particular definition being 
used for “initiation,” but in all cases it is well before the maximum 
load is reached. When initiation is defined as the first observable 
micro-initiation away from the ductile blunting of the notch root, the 
experimental results are in good agreement with computer modeling 
predictions. 
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3932 (WARD-HT—3045-33) Uniaxial and multiaxial creep be- 
havior of type 316 SS tubular specimens. Gowda, B.C. (Westinghouse 
Electric Corp., Madison, PA (USA). Advanced Reactors Div.). Jun 
1978. Contract EY-76-C-02-3045-006. 61p. AT. 

Uniaxial and multiaxial creep results from tests on tubular 
specimens fabricated from Type 316 SS (ORNL reference heat 
8092297) are presented and discussed. Uniaxial creep strain-time 
relations have been shown to be adequately represented by a single 
term ——— equation, whereas the equation represents only the 
trend of multiaxial creep data. It is shown that stress ratio effects on 
creep behavior could be significant in multiaxial tests because the 
tubular specimens are suspected to be orthotropic. A new procedure 
to take orthotropy (or anisotropy) into consideration while predict- 
ing for creep strains is proposed. It was observed that for the same 
effective stress the multiaxial creer strains are generally larger than 
the uniaxial cree, strains. The creep strains obtained are also com- 
pared with the uniaxial creep strains obtained at ORNL from an- 
other product form of the same heat. It was noted that generally the 
specimens used at WARD are less resistant to creep than the 
specimens from the product form used at ORNL. 


3933 Determination of life expectancy of stressed hot steam 
pipes with creep tests and examination of structure. Walser, B.; 
Rosselet, A. (Sulzer Bros. Ltd., Winterthur (Switzerland). Abt. 
oe und Entwicklung). VGB Krajtwerkstech.; 58: No. 5, 361- 
366(May 1978). (In German). 

More and more thermal power stations are now reaching the 
life period of their basic design. There is the question, particularly 
for highly stressed parts, whether sufficient creep strength can be 
guaranteed for continued safe operation, or whether these parts have 
to be replaced. Such a decision can have considerable financial 
consequences. This article describes creep tests and metallurgical 
investigations to determine the remaining life time expectancy, 
which should make this decision easier. 


3934 Constant strain rate testing of type 304 stainless steel in 
high temperature water. Part II. An investigation of the chloride effect 
on stress corrosion cracking. Hishida, M.; Nakada, H. (Toshiba 
Research and Development Center, Kawasaki, Japan). Corrosion; 33: 
No. 11, 403-407(Nov 1977). 

Constant strain rate tests of Type 304 stainless steel were 
continued in high temperatures with varying chloride ion concentra- 
tions up to 100 ppM. A strain rate of 5 x 10°‘ minute™' was 
employed. The effects of dissolved oxygen content in the water, heat 
treatment, especially slight sensitization, and most importantly chlo- 
ride ion concentration on the susceptibility of Type 304 stainless 
steel to stress corrosion cracking (SCC) were investigated. Fracture 
mode was discussed, and comparison of the constant strain rate test 
results with conventional constant load test results was done using a 
cracking index (1/sub CSRT/). The comparison justified the con- 
stant strain rate testing technique. Chloride ions promoted SCC of 
both annealed and sensitized Type 304 stainless steel in high tem- 

rature water containing high dissolved oxygen at 286 C. Chloride 
levels of 0.2 or 1 ppM caused intergranular cracking of the slightly 
sensitized steel in high temperature water containing high dissolved 
oxygen. However, in high temperature water containing low dis- 
solved oxygen, chloride ion additions up to 100 ppM did not 
influence SCC behavior of Type 304 stainless steel. 


3935 Advances in nickel alloys for aerospace applications. Til- 
lack, D.J. (Huntington Alloys, Inc., WV). SAMPE @.; 9: No. 1, 1- 
5(Oct 1977). 

Recent advances in several areas of alloy development are 
examined, with emphasis on the application of these alloys to aero- 
space usage. Two mechanically alloyed materials are described, with 
emphasis on the outstanding high-temperature features of such 
alloys. A low-expansion high-strength alloy is described, with exam- 
ples of its use in gas turbines and the Space Shuttle main engine. 
Properties of a fourth alloy, having high-temperature strength and 
oxidation resistance, are also presented. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2684, 3486, 3956, 4892 


3936 (CALT—822-102) Effects of thermal relaxation on an 
amorphous superconducting Zr—Rh alloy. Drehman, A.J.; Johnson, 
W.L. (California Inst. of Tech., Pasadena (USA). W.M. Keck Lab. 
of Engineering Materials). May 1978. Contract EY-76-C-03-0822. 
30p. Dep. NTIS, PC A03/MF AO1. 

The electronic and superconducting properties of an amor- 
phous transition metal alloy are used to evaluate the effects of low 
temperature annealing. It is observed that the superconducting tran- 
sition temperature and the electrical resistivity relax exponentially in 
time from their initial value to a final relaxed value. From this an 
activation energy for the relaxation process is derived and an expla- 
nation is suggested which involves internal stress. 
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3937 (CONF-780840—1) Calculated electron—phonon coupling 
and superconducting T/sub ¢/ of transition metals: Mo and Pd. Pinski, 
F.J.; Allen, P.B. (State Univ. of New York, Stony Brook (USA). 
Dept. of Physics). 1978. Contract W-7405-ENG-26. 6p. Dep. NTIS, 
PC A02/MF AOl. 

From LT-15 conference; Grenoble, France (15 Aug 1978). 

Electron-phonon parameters lambda and a?F(w) are calculat- 
ed for Mo and Pd. The value lambda = 0.40 for Mo agrees well 
with superconducting T/sub c/; for Pd lambda is 0.41. 


3938 (IS-M—133) Heat capacity of rare earth sesquisulfides. 
Ho, J.C.; Taher, S.M.A.; King, G.B.; Gruber, J.B.; Beaudry, B.J.; 
Gschneidner, K.A. Jr. (Wichita State Univ., KS (USA); North 
Dakota State Univ., Fargo (USA); Ames Lab., IA (USA)). 1978. 
Contract W-7405-ENG-82. 8p. (CONF-780824—5). Dep. NTIS, PC 
A02/MF AOl1. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

Heat capacity measurements between 2 and 20°K were made 
on a series of nearly stoichiometric rare earth sesquisulfides RS/sub 
1.5/ with R = La, Ce, Pr, Nd, Gd, Tb, Dy, Ho, Er, Tm, or Lu. No 
magnetic ordering was observed. Extra heat capacity contributions 
beyond those due to the lattice and conduction electrons occur in all 
cases except in the La and Lu compounds. Such contributions are 
mostly of the Schottky type associated with crystal field effects. 


3939 (LBL—7668) Microstructure and magnetic properties of 
spinodal Fe—Cr—Co alloys. Okada, M. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). May 1978. Contract W-7405- 
ENG-48. 168p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

The relationship between the microstructure and magnetic 
properties of spinodally decomposed Fe—Cr—Co ductile permanent 
magnet alloys was investigated using transmission electron micros- 
copy, electron diffraction, Lorentz microscopy, and magnetic analy- 
sis. Isothermal aging of three alloys (Fe-16 wt percent Cr-28 wt 
percent Co, Fe-31 wt percent Cr-23 wt percent Co, Cr-26 wt 
percent Fe-13 wt percent Co) resulted in decomposition into two 
phases, an Fe—Co rich phase (a:) and a Cr-rich phase (a2). The 
microstructural features of the decomposed products were consistent 
with those expected and agree with the asymmetry in shape of the 
reported miscibility gap in the Fe—Cr—Co system. An Fe-31 wt 
percent Cr-23 wt percent Co alloy was found to be best among the 
three alloys as a permanent magnet because of its combination of 
good ductility and good magnetic properties. 


3940 (N—78-15230) Feasibility study of tungsten as a diffusion 
barrier between nickel-chromium-aluminum and gamma/gamma prime 
- delta eutectic alloys. Young, S.G.; Zeilars, G.R. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Jan 1978. 35p. (NASA-TP—1131; E—9271). NTIS 
PC A03/MF AOl. 

Coating systems proposed for potential use on eutectic alloy 
components in high-temperature gas turbine engines were studied 
with emphasis on deterioration of such systems by diffusion. A 1-mil 
thick W sheet was placed between eutectic alloys and a NiCrAl 
layer. Layered test specimens were aged at 1100 C for as long as 
long as 500 hours. Without the W barrier, the delta phase of the 
eutectic deteriorated by diffusion of Nb into the NiCrAl. Insertion of 
the W barrier stopped the diffusion of Nb from delta. Chromium 
diffusion from the NiCrAl into the gamma/gamma prime phase of 
the eutectic was greatly reduced by the barrier. However, the 
barrier thickness decreased with time; and W diffused into both the 
NiCrAl and the eutectic. When the delta platelets were alined 
parallel to the NiCrAl layer, rather than perpendicular, diffusion into 
the eutectic was reduced. 


3941 (ORNL—5434) Method for estimating the lattice thermal 
conductivity of metallic alloys. Yarbrough, D.W.; Williams, R.K. 
(Oak Ridge National Lab., TN (USA)). Aug 1978. Contract W-7405- 
ENG-26. 54p. Dep. NTIS, PC A04/MF AOl1. 

A method is described for calculating the lattice thermal 
conductivity of alloys as a function of temperature and composition 
for temperatures above theta/sub D//2 using readily available infor- 
mation about the atomic species present in the alloy. The calculation 
takes into account phonon interactions with point defects, electrons 
and other phonons. Comparisons between experimental thermal con- 
ductivities (resistivities) and calculated values are discussed for 
binary alloys of semiconductors, alkali halides and metals. A discus- 
sion of the theoretical background is followed by sufficient numeri- 
cal work to facilitate the calculation of lattice thermal conductivity 
of an alloy for which no conductivity data exist. 


3942 Observation of electrical conductivity of isentropically 
compressed hydrogen at megabar pressures. Hawke, P.S.; Burgess, 
T.J.; Duerre, D.E.; Huebel, J.G.; Keeler, R.N.; Klapper, H.; Wal- 
lace, W.C. (Lawrence Livermore Laboratory, University of Califor- 
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nia, Livermore, California 94450). Phys. Rev. Lett; 41: No. 14, 994- 
997(2 Oct 1978). 

Electrical conductivities of hydrogen and neon were meas- 
ured during isentropic compression in a magnetic-flux compression 
device. Hydrogen becomes conducting at a density of about 1.06 g/ 
cm? and a calculated pressure of about 200 GPa (2 Mbar). Neon 
remained an insulator to an estimated pressure of more than 500 
GPa. 


3943 Angular dependence of plasmon loss features in XPS spec- 
tra from polycrystalline aluminum: clean surfaces and effects of 
oxygen adsorption. Baird, R.J.; Fadley, C.S.; Goldberg, S.M. (Hawaii 
Univ., Honolulu (USA)); Feibelman, P.J. (Sandia Labs., Albuquer- 
que, N.Mex. (USA)); Sunjic, M. (Chalmers Tekniska Hoegskola, 
Goeteborg (Sweden). Institutionen foer Teoretisk Fysik). Surf Sci.; 
72: No. 3, 495-512(Apr 1978). 

The angular dependence of relative intensities of bulk- and 
surface-plasmon loss peaks associated with X-ray photoemission 
from the Al 2p core level has been measured for aluminum samples 
under ultrahigh vacuum conditions. At near-grazing electron exit 
angles, a sixfold increase in the single-surface-plasmon relative inten- 
sity is observed, while the single-bulk-plasmon relative intensity is 
decreased by approximately 20%. These experimental results are 
compared with theoretical calculations based on a dispersionless- 
plasmon jellium model and including both extrinsic and intrinsic 
plasmon creation. The presence of intrinsic creation is suggested and 
theoretical relative intensities are in good agreement with, although 
generally somewhat higher than, corresponding experimental values. 
For specimens with low coverages of oxygen (approximately 0.15 
monolayer), only surface-plasmon loss features are found to be 
associated with the O |s core level, indicating near-surface adsorp- 
tion. 


3944 Thermodynamic properties of UFe:: agreement with the 
Campbell correlation of laves phase compounds. Campbell, G.M. (Los 
Alamos Scientific Lab., NM). Metall. Trans., A; 8A: 1493(Sep 1977). 

The reported value of the heat of formation of UFe2 deter- 
mined by acid solution calorimetry and the Gibbs energy of forma- 
tion determined by high temperature emf cells seem to give results 
that are in unreasonably poor agreement. It was recently discovered 
that a well defined correlation exists between the heat of formation 
and the unalloyed radius ratio of ABz type Laves compounds. When 
this test is applied it is found that the emf data of Yoshihara and 
Kauno for UFe2 gives very good correlation with the compounds 
formed between Pu and the Group VIIIa metals. Although these 
authors did not indicate that heats or entropies of formation could be 
calculated from their data, a third law calculation using Kopp’s law 
of the additivity of heat capacity shows that the entropy term 
derived from the observed Gibbs energy of formation is very reason- 
able. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 2170, 2180, 2344, 2439, 2676, 
2677, 2678, 3060, 3306, 4153 


3945 (COO—4246-4) Microstructural effects in abrasive wear. 
Year-end summary report, March 15, 1977—March 15, 1978. Fiore, 
N.F.; Coyle, J.P.; Uvardy, S. (Notre Dame Univ., IN (USA). Dept. 
of Metallurgical Engineering and Materials Science). 1 Apr 1978. 
Contract EF-77-S-02-4246. 35p. Dep. NTIS, PC A03/MF AOl. 

Research in the first nine months of this project has centered 
in developing low-stress and gouging wear test techniques. Tests in 
alloy white irons have indicated that microstructure plays a strong 
role in establishing a materials wear resistance. Various mechanical 
parameters, such as fracture toughness or rolling fatigue resistance, 
do not correlate well with abrasive wear resistance. In the last three 
months of the research wear testing has been expanded to include 
SiOz and Al.Os abrasives in the low-stress test. The abrasive has a 
strong effect in the magnitude of the weight loss and on the relative 
rank of wear resistance of various microstructural forms of an alloy. 
The abrasive degrades during wear testing, and the degraded abra- 
sive may attack the target alloy differently than does the fresh 
abrasive. Microtopography appears to have limited use in elucidat- 
ing wear mechanisms. Finally, wear testing of the Co-base PM alloys 
has been initiated and in general increasing carbide volume fraction 
and/or matrix solid-solution strengthener content increases wear 
resistance. 


3946 (DOE/NASA/2593—78/2) Inhibition of hot salt corro- 
sion by metallic additives. Deadmore, D.L.; Lowell, C.E. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Jul 1978. Contract EF-77-A-01-2593. 2Ip. 
(NASA-TM—78966). Dep. NTIS, PC A02/MF AO1. 

Hot corrosion testing of several nickel-, cobalt-, and iron-base 
alloys was performed in a Mach 0.3 burner rig to determine the 
effectiveness of potential fuel additives for reducing sodium sulfate 


MATERIALS 429 


attack. All tests were carried out at 900°C for 100, 1 hour cycles. At 
the conclusion of each test the extent of attack was determined by 
measuring the maximum metal loss. All corrosion results were 
compared to cyclic oxidation tests made under the same conditions 
of time and temperature but in the absence of sodium chloride or 
additives. While all of the additives tested (salts of Al, Si, Fe, Cr, Zn, 
Mg, Ca, and Ba) reduced hot corrosion for some alloys, the most 
effective and consistent additive was barium nitrate. For all alloys 
this barium additive reduced the corrosion attack to nearly oxidation 
levels. Although much work is needed to establish cost effectiveness 
and the extent of a potential — problem, this work strongly 
indicates the desirability of the use of barium to substantially reduce 
the alkali metal-induced hot corrosion problem. 


3947 (GEFR—00370) Experimental evaluation of the oxidation 
behavior of Nb, V, and Ti as candidate FCCI inhibitors. Caputi, R.W.; 
Adamson, M.G. (General Electric Co., Sunnyvale, CA (USA). Fast 
Breeder Reactor Dept.). May 1978. Contract EY-76-C-03-0893-031. 
19p. AT. 

Out-of-pile measurements of the rates of surface oxidation of 
the candidate cladding attack inhibitors Nb, V and Ti under typical 
operating fuel pin conditions, viz., low oxygen potential (Aanti G/ 
sub O2//sup 750°C/ = -80 to -100 kcal/mol), temperatures in the 
range 600 to 900°C, presence and absence of low levels of cesium 
are described. The measurements were performed on clean metal 
foils in an automatic recording electrobalance system using flowing 
He-H2-H2O mixtures as the oxidizing atmosphere. To provide a basis 
for comparison, oxidation rate measurements were also performed 
on an annealed Type-316 stainless steel specimen. At 750°C the 
measured oxidation rates fall in the order V > Nb > Ti > 316 SS, 
but at 600°C the order is Nb > V > Ti. The linearized rates for Nb, 
V and Ti also compare favorably with values estimated from rates 
measured at higher oxygen pressures. The effect of Cs(v) vapor on 
the oxidation rates was studied. With p/sub Cs/ approximately 10~* 
atms the catalytic effects proved to be relatively modest (30% 
increase for Ti, 70% increase for Nb, and 100% increase for V); 
however, as expected, Type 316 SS showed a dramatic increase in 
oxidation rate (13-fold increase). An attempt is made to explain the 
catalytic influence of cesium in terms of its reactivity with the 
various oxides of Nb, V, Ti and Cr. 


3948 (GEFR—00375) Corrosion fatigue of 2-1/4 Cr—1 Mo 
steel in caustic at 316°C. Mcllree, A.R.; Pizzo, P.P.; Indig, M.E. 
(General Electric Co., Sunnyvale, CA (USA). Fast Breeder Reactor 
Dept.). Jun 1978. Contract EY-76-C-03-0893-031. 33p. AT. 

The equipment developed to perform full reversed push-pull 
fatigue tests in a high temperature (316°C) aqueous environment 
(5% NaOH), and the effects of this environment on the fatigue life 
and failure mode of 2'/, Cr-1 Mo steel are described. The safety 
factor of the design allowable fatigue curve for 2'/, Cr-1 Mo steel 
adequately accounts for the possible degradation of properties in 5% 
NaOH at 316°C over the strain range ate ee The fracture 
morphology of 2'/, Cr-1 Mo steel at 316°C (500°F) is branching and 
transgranular in both air and 5% NaOH. Further high cycle (> 10°) 
fatigue tests in 5% NaOH will be necessary to quantitatively estab- 
lish the caustic influence. Equipment changes have been identified 
which will improve the strain measuring capability of the corrosion 
fatigue facility. 


3949 (NIIAR-P—22(288)) Calculational and experimental stud- 
ies of 1Kh18N9T steel corrosion resistance in sodium-water reaction 
zone. Petukhov, V.P.; Mazanov, A.S. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1976. 19p. (In 
Russian). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

A procedure is described relating to the calculation of tem- 
perature, concentration and rate field in the sodium-water interac- 
tion zone. Calculation results are presented for steel 1IKh18N9T 
failure rates, based on the assumption that the failure is mainly of 
corrosion nature. A comparison is made between the calculation 
results and experimental data on the temperature in the interaction 
zone, the failure pattern and rate for the steel in this zone. A good 
agreement between the calculation and experimental results is noted. 


3950 (SAND—78-0264C) Passivation of the pyrotechnic fuels 
titanium and titanium hydride in oxidative environments. Quinn, R.K. 
(Sandia Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C- 
04-0789. 15p. (CONF-780706—1). Dep. NTIS, PC AO2/MF AOl. 

From 6. pyrotechnics seminar; Estes Park, CO, USA (17 Jul 
1978). 

The chemical and physical properties that govern the per- 
formance and sensitivity of pyrotechnic materials were studied. Th 
oxidation of Ti and TiH surface shows that electrochemical oxida- 
tion and air oxidation produce similar oxide coatings. The electro- 
chemical process —— no extraneous results or products. There 
are no solvent effects on the electrochemical or surface analytical 
results. The first 20-50 A of Ti and TiH/sub x/ electrodes exposed to 
air or electrolyte solution are identical. The oxide on or near the © 
surface would be mixed and not totally oxidized to TiOz. A full 
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range of oxides is observed from TiO to TiC:. This observation is 
true for powder and bulk Ti and TiH/sub x/, as well as films. At 
least eight intermediate oxides are known to exist in the region 
between TizO; and TiO:. Reduced or substoichiometric titanium 
oxides would be semiconducting, whereas purely stoichiometric 
TiO. would be insulating. 


3951 Effect of boron on the corrosion resistance of austenitic 
stainless steels. Robinson, F.P.A.; Scurr, W.G. (Univ. of the Witwa- 
tersrand, Johannesburg). Corrosion; 33: No. 11, 408-417(Nov 1977). 

Two Type 304 stainless steels, one boron free and the other 
containing 4 ppM boron were investigated. Both steels were subject- 
ed to an identical series of corrosion tests and the results compared. 
It was found (1) Boron had no detrimental effect on the potentiosta- 
tic characteristics, intergranular corrosion resistance and pitting re- 
sistance of the steels in the as-received” condition; (2) boron in solid 
solution had no detrimental effect on the potentiostatic characteris- 
tics and intergranular corrosion resistance of the steel, while boron 
in solution had a beneficial effect on the pitting resistance of the 
steel, and (3) boron retarded Cro3C¢ precipitation and thus boron had 
marked beneficial effects on the intergranular corrosion resistance of 
the steels in a sensitized condition. In addition the potentiostatic 
characteristics and pitting resistance of such steels were improved 
slightly by the presence of boron. 


3952 Surface composition, oxidation, and sulfidation of cold- 
worked brass and brass-coated steel wire as studied by x-ray photoe- 
lectron spectroscopy. I. Surface composition of commercial cold- 
worked brass. Van Ooij, W.J. (Akzo Research Labs., Arnhem, 
Netherlands). Surf. Technol.; 6: No. 1, 1-18(Nov 1977). 

The surface composition of cold-worked Cu/Zn (64/36) alloy 
specimens following various mechanical, chemical, electrochemical 
or thermal treatments was studied by X-ray photoelectron spectros- 
copy. Freshly polished brass shows a surface composition of 40% 
Cu due to the formation of a thin zinc-rich oxide layer. Storage at 
elevated temperatures increases the zinc oxide layer thickness, even- 
tually resulting in an oxide layer which is devoid of copper. Dissolu- 
tion of zinc from the outermost surface layers by electrochemical 
polishing or bright dipping results in a copper-rich surface. Heating 
samples at 300°C forms an oxide layer rich in CuO. Generally 
copper is not oxidized in the presence of metallic zinc. The oxide 
film on brass, interpreted as a defect structure of ZnO, contains Cu 
and Zn atoms which can diffuse to the surface, where the zinc atoms 
are preferentially oxidized. 


3953 Passivation of ferritic 17% Cr—steel. I. Determination of 
pH limit in aqueous solutions at 60°C. Pagliero, A. (Universidad de 
Conception, Chile); Guitton, J.; Charbonnier, J.C.; Noual, P. Surf. 
Technol.; 6: No. 1, 31-38(Nov 1977). (In French). 

The passivation of ferritic 17% Cr-steel has been investigated 
in 1M NagSO, and in 1M NaeSO, with 0.4 or 4M HCOOH aqueous 
solutions at 60°C over a wide range of acid pH. The alloy passiva- 
tion characteristics are determined by the “pH limit’ between the 
active and passive states, e.g., the pH above which there is no anodic 
dissolution current (suppression of the anodic peak in the polarisa- 
tion curves). There is a marked difference between Na2SO, and 
NazSO, and formic acid. The higher the concentration of formic 
acid, the higher pH limit. 


3954 Corrosion fatigue related to welded steel structures: a 
literature survey. Knight, J.W. Weld. Res. Abroad; 23: No. 9, 2- 
43(Nov 1977). 

Literature appertaining to the corrosion fatigue behaviour of 
steels would be useful to present comprehensive data which could be 
used to make safe life predictions for proposed structures. This 
cannot be because of the existence of a number of variables which 
can drastically modify the results of any corrosion fatigue investiga- 
tion. This survey summarized qualitatively some of the more impor- 
tant parameters associated with corrosion fatigue, and shows that 
any quantitative results are only applicable to the rather limited 
conditions applying at the time of testing. The results of past 
experimental work are too specialized to be useful in analyzing real 
structures and future test programs must represent the true site 
conditions appertaining to a particular structure, if they are to be 
eventually useful as a design aid. 36 references. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 3203 


3955 (BNL—24154) Nature of the defects in irradiated A-15 
compounds, Pande, C.S.; Viswanathan, R. (Brookhaven National 
Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. 
(CONF-780824—3). Dep. NTIS, PC A02/MF AO1. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

From transmission electron microscopy and heat capacity 
measurements radiation induced damage in A-15 compounds was 
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found to be inhomogeneous, consisting of small disordered regions in 
an ordered matrix. Some consequences of this result are discussed. 


3956 (BNWL-SA—6367) Experimental studies using light ions 
to simulate fusion neutron damage effects on mechanical properties. 
Styris, D.L.; Jones, R.H. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). Sep 1977. Contract EY-76-C-06-1830. 10p. 
(CONF-771110—12). Dep. NTIS, PC A02/MF AO1. 

From 24. national vacuum symposium of the American 
Vacuum Society; Boston, MA, USA (8 Nov 1977). 

This paper presents some first results from ongoing experi- 
mental work to compare effects of light ion and fusion neutron 
damage on tensile yield strengths of Ni and Nb. Comparisons of 
these results with calculated damage energy values are discussed, 
and the significance of such measurements evaluated. 


3957 (CONF-780722—12) Irradiation-induced segregation in 
Ni—Si alloys. Rehn, L.E.; Okamoto, P.R.; Potter, D.I.; Wiedersich, 
H. (Argonne National Lab., IL (USA)). 1978. Contract W-31-109- 
ENG-38. 17p. Dep. NTIS, PC A02/MF AOl1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Radiation-induced segregation was studied in an Ni-1 at. % Si 
alloy after irradiation at a temperature of approximately 525°C with 
3-MeV **Ni* ions. Profiles of alloy composition as a function of 
depth from the irradiated surface were obtained by standard Auger 
techniques and ion-sputtering at room temperature. Rapid segrega- 
tion of Si toward the irradiated surface was observed. The solubility 
limit of Si in Ni was reached at the surface after a dose of only 0.05 
dpa. Segregation continued to increase up to the highest dose (6.5 
dpa) which was investigated. Precipitation of NisSi occurred at the 
external surface and internally on dislocation loops. The experimen- 
tal results are compared with calculations using the Johnson-Lam 
segregation model and a set of parameters that was used previously 
to fit the temperature dependence of radiation-induced segregation 
in Ni-1 at. % Si. 


3958 (CONF-780722—13) Microstructural development during 
low-dose irradiation. Hall, B.O.; Potter, D.I. (Argonne National Lab., 
IL (USA)). 1978. Contract W-31-109-ENG-38. 19p. Dep. NTIS, PC 
A02/MF AOl1. 

From 9. symposium on effects of radiation in structural mate- 
rials; Richland, WA, USA (10 Jul 1978). 

Interstitial-impurity trapping has been included in a time- 
dependent nucleation and growth model that is used to calculate 
both vacancy and interstitial cluster densities and size distributions 
during irradiation. Calculations were performed for nickel alloys 
with interstitial-solute binding energies between 0 and 1 eV. Number 
densities of both types of clusters increased with increasing binding 
energy, with the interstitial cluster density more strongly affected. 
As binding energy increased, the time required for saturation of the 
interstitial cluster density increased. The model results were com- 
pared with interstitial-loop size distributions and number densities 
obtained by transmission electron microscopy (TEM) of Ni-4 at. % 
Si irradiated with 3.0-MeV Ni* ions to doses ranging from 0.053 to 
0.66 dpa. The number densities were consistent with Ni-Si binding 
energies of approximately 0.25 eV, while the average sizes were 
compatible with higher binding energies. 


3959 (CONF-780732—2) Multiple sectioning and perforation 
techniques for TEM sub-surface studies. Lee, E.H.; Rowcliffe, A.F. 
(Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 14p. Dep. NTIS, PC A02/MF AOl1. 

From Metallographic Society Technical conference; Montre- 
al, Canada (16 Jul 1978). 

Techniques for preparing multiple electron transparent re- 
gions at several depth levels below the surface of a metal disk 
specimen are described. These techniques are relatively rapid and 
find application in many areas involving surface studies. Examples 
are shown of multiple thin areas produced at intervals of approxi- 
mately 200 nm below the original surface of a stainless steel bom- 
barded with 4 MeV Ni*? ions for void swelling studies. 


3960 (CONF-780818—4) Observations of dislocations near 6’ 
precipitates in neutron-irradiated Al-4% Cu by WBDF. Carpenter, 
R.W.; Loretto, M.H. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AOI. 

From Electron microscopy conference; Toronto, Canada (1 
Aug 1978). 

Some observations of dislocation structure in a neutron-irradi- 
ated Al-4 percent Cu alloy containing theta’ precipitate are reported. 
Both weak-beam dark-field and strong-beam bright-field methods 
were used. During irradiation, coherency loss begins to occur, and 
swelling resistance decreases. The WBDF method is necessary to 
=— dislocation configurations near the matrix/precipitate inter- 
aces. 
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3961 (CONF-780818—6) Damage stucture in zirconium alloys 
irradiated at 573 to 923°K. Gilbert, R.W.; Farrell, K. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario. Chalk River Nuclear 
Labs.; Oak Ridge National Lab., TN (USA)). 1978. Contract W- 
7405-ENG-26. 3p. Dep. NTIS, PC A02/MF AO1. 

From Electron microscopy conference; Toronto, Canada (1 
Aug 1978). 

The microstructures of annealed zirconium, Zircaloy-2 and 
Zr-2.5 wt % Nb alloy and of Zr-2.5 Nb containing a’ were studied 
after neutron irradiation to fluences approximately equal to 1 x 10° n 
x m7? in the temperature range 573 to 923°K. The principal form of 
damage was dislocation loops which increased in size and decreased 
in density with increasing temperature and which did not exist above 
773°K. The Burgers vector of the loops was consistent with a/3 
<1120>. Half or more of the loops were of vacancy type. No 
dislocation networks or voids were seen. It is argued that the bias of 
loops for self-interstitial atoms in a-zirconium is very weak, permit- 
ting competitive vacancy and interstitial loops, preventing growth of 
loops into gross dislocation structure, and depressing the vacancy 
super-saturation so that voids cannot arise. 


3962 (HEDL-SA—1427) Microstructural evidence supporting 
the existence of the SIPA creep mechanism. Garner, F.A.; Wolfer, 
W.G. (Hanford Engineering Development Lab., Richland, WA 
(USA)). May 1978. Contract EY-76-C-14-2170. 7p. (CONF-780622— 
65). Dep. NTIS, PC A02/MF AOl. 

From ANS annual meeting; San Diego, CA, USA (18 Jun 
1978). 

Stress-induced preferential absorption (SIPA) mechanism is a 
creep mechanism used to describe features of post-irradiation micros- 
tructure. Small variations in loop densities are thought to be a record 
of internal microstructures arising as a consequence of alloy texture 
and anisotropy of the SIPA mechanism. External stress can be 
discerned if external stresses exceed internal stresses. (FS) 


3963 (SAND—78- 0927C) Depth profile studies of extended de- 
fects induced by ion implantation in Si and Al. Picraux, S.T.; Foll- 
staedt, D.M.; Baeri, P.; Campisano, S.U.; Foti, G.; Rimini, E. (Sandia 
Labs., Albuquerque, NM (USA); Catania Univ. (Italy). Istituto di 
Struttura della Materia). 1978. Contract EY-76-C-04-0789. 10p. 
(CONF-780932—2). Dep. NTIS, PC A02/MF AOl. 

From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

Portions of document are illegible. 

Depth profiles of disorder characterized by extended defects 
can be obtained by ion channeling and this capability provides an 
important extension to studies of implanted systems. A planar chan- 
neling analysis technique using 2 MeV ‘He backscattering is devel- 
oped and applied to two cases. In both cases transmission electron 
microscopy (TEM) is used to confirm the nature and density of 
extended defects present. The first case is for channeled implants of 
P into Si which produces a known density of dislocations at a fixed 
depth below the surface upon annealing. The second case is Ni- 
implanted Al, and the first determination of the depth profile of the 
disorder induced by implantation in Al is obtained. 


3964 (UWFDM—253) Depth dependent damage profile in 
nickel irradiated with nickel or copper ions. Whitley, J.B.; Kulcinski, 
G.L.; Wilkes, P.; Smith, H.V. Jr. (Wisconsin Univ., Madison (USA). 
Dept. of Nuclear Engineering). Jul 1978. Contract ET-78-S-02-4640. 
33p. Dep. NTIS, PC A03/MF AO1. 

High purity nickel samples have been irradiated with high 
energy (>14 MeV) heavy ions and the resultant microstructure 
examined in cross section (i.e., in a plane parallel to the incident 
ions). The microstructure observed after irradiation with copper ions 
was not significantly different than that observed after nickel ion 
irradiation. The steady-state rate equations were formulated and 
solved to give the depth dependent defect concentrations. The 
calculated void growth rate was found to qualitatively fit the experi- 
mental results. A depth dependent radiation enhanced diffusion 
model predicted the result that for ion fluences used in this study, 
the injected copper impurities were confined to the end-of-range 
region. 


3965 Superconducting transition-temperature widths in neutron- 
irradiated single-crystal VsSi. Viswanathan, R.; Caton, R.; Pande, 
C.S. (Brookhaven National Laboratory, Upton, New York 11973). 
Phys. Rev. Lett.; 41: No. 13, 906-910(25 Sep 1978). 

The superconducting transition temperature T/sub c/ and its 
width AT/sub c/ were determined for neutron-irradiated V3Si for 
various fluences phit, using heat-capacity and resistivity measure- 
ments. It was found that, although the two determination do not 
give identical results, in both cases AT/sub c/ increases with fluence 
indicating the inhomogeneous nature of the damage. 


3966 Reduction of void number density and size in ion-irradiat- 
ed Ti-coated Nb. Loomis, B.A.; Gerber, S.B.; Busch, D.E. (Argonne 
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National Lab., Ill. (USA)). J. Nucl. Mater.; 73: No. 1, 58-64(Apr 
1978). 

Experimental results are presented that show the void number 
density and size in Nb can be substantially reduced during 3.2-MeV 
Ni* irradiation by removal of O impurity in Nb that has a 0.16-ym- 
thick Ti coating. Irradiation of Ti-coated Nb to 50 dpa between 1050 
and 1275 K has shown a reduction of the void-volume fraction by at 
least one order of magnitude when compared with uncoated Nb. 


3967 Efficiency of defect production in cascades. Averback, 
R.S.; Benedek, R.; Merkle, K.L. (Argonne National Lab., Il. 
(USA)). J. Nucl. Mater.; 69: No. 70, 786-789(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

The interest in the development of controlled thermonuclear 
fusion reactors has given considerable importance to the defect 
production associated with the —— of He and other light 
ions as well as to the production of damage in very energetic recoil 
cascades in the range above 100 keV. In addition to os 
information on the defect production by such projectiles, this wo 
is part’of a systematic investigation of defect production as a 
function of incident particle mass and energy, aimed at elucidating 
and quantifying defect production in cascades. 


3968 Vacancy defect mobilities and binding energies obtained 
from annealing studies. Balluffi, R.W. (Cornell Univ., Ithaca, N.Y. 
(USA). Dept. of Materials Science and Engineering). J. Nucl. Mater.; 
69: No. 70, 240-263(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

A review is given of current knowledge of the mobilities and 
binding energies of vacancy defects in a number of selected foc and 
bec metals as derived from annealing experiments after quenching 
and/or irradiation. It is concluded that vacancy defects are retained 
by quenching in these metals, and that Stage III annealing after 
irradiation occurs by the migration of vacancy-type defects. The 
monovacancy migration energies derived from annealing experi- 
ments after both quenching and irradiation are in fair a ent. 
Also, the sum of the monovacancy migration energy and the forma- 
tion energy is in reasonable agreement with the activation energy for 
self-diffusion due to monovacancies. 


3969 Solute segregation under irradiation. Johnson, R.A.; Lam, 
N.Q. (Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 
70, 424-433(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

Recent calculations of substitutional solute segregation to 
planar surfaces, voids, and dislocations in fec metals during irradia- 
tion are reviewed. The calculations were based on a kinetic model 
that included the effects of vacancy and dumbell-interstitial diffu- 
sional encounters with solute atoms, diffusion of point defects and 
bound complexes, and spatially dependent reaction terms. Solute 

segregation is found to be significant in the temperature range from 
0.2 to 0.6 Tsub(m). The temperature for maximum segregation is 
appreciably higher for heavy-ion bombardment or high-voltage- 
electron-microscope irradiation rates than for fast-reactor irradiation 
rates. Segregation is also found to be maximum when the interstitial- 
solute binding energy is sufficiently high so that the migration 
energies of the vacancy and interstitial-solute complex become com- 
parable. 


3970 Migration and reactions of Frenkel defects in platinum by 
subthreshold recoil defects. Jung, P. (Oak Ridge National Lab., Tenn. 
(USA)). J. Nucl. Mater.; 69: No. 70, p. 767-770(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

A series of irradiation experiments was done to provide more 
quantitative results than previous work. To avoid thermal migration 
as well as further defect production, these irradiations were per- 
formed at helium temperature using energies below the threshold. 


3971 Fission neutron disordering of NisMn at 5 K. Kirk, M.A.; 
Blewitt, T.H.; Scott, T.L. (Argonne National Lab., Ill. (USA)). J. 
Nucl. Mater.; 69: No. 70, 780-782(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

Preliminary results on the disordering of NisMn by fission 
neutrons at 5 K are presented. These results yield the number of 
replaced atoms in the average high energy collision cascade pro- 
duced by the irradiation. In addition it is possible to place a low 
upper limit on the contribution of long-range <110> replacement 
collision sequences emanating from the cascade. This implies that the 
interstitial distribution of the collision cascade is perhaps more 
spatially compact than is sometimes assumed. 


3972 Influence of a surface coating on void formation. Mansur, 
L.K. (Oak Ridge National Lab., Tenn. (USA)); Wolfer, W.G. (Wis- 
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consin Univ., Madison (USA)). J. Nucl. Mater.; 69: No. 70, 825- 
829(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

One mechanism by which segregation may affect swelling 
behavior of metals is through the point defect image interaction. The 
interaction between point defects and the coated void has recently 
been derived [see Phys. Stat. Sol. (a), Vol. 37 (1976)]. The purpose of 
the present paper is to outline its effect on capture efficiencies of 
voids for point defects and ultimately on void nucleation and 
growth. A more detailed report is available [see ORNL report: 
ORNL/TM 5670 (1977)}. 


3973 Positron lifetimes in voids and other defects in annealed, 
neutron-irradiated aluminum. McGervey, J.D.; Lindberg, V.W. (Case 
Western Reserve Univ., Cleveland, Ohio (USA). Dept. of Physics); 
Hendricks, R. W. (Oak Ridge National Lab., Tenn. (USA)). J. Nucl. 
Mater.; 69: No. 70, 809-812(Feb 1978). 

From International conference on the properties of atomic 
defects in metals, Argonne, USA (18 - 22 Oct 1976). 

A correlation of positron lifetimes with void parameters as 
determined by small-angle X-ray scattering in irradiated aluminum is 
presented. Samples were annealed at successively higher tempera- 
tures, with data being collected after some of these temperatures. 


3974 Point defects and the creep of metals. Nichols, F.A. 
(Argonne National Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 70, 
451-464(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

Basic concepts felt to be important in diffusion-controlled 
creep of metals are reviewed and it is suggested that such creep is 
controlled by edge-dislocation climb under a rather wide range of 
conditions. The effect of a damage-producing flux on such creep 
processes is explored. It is shown that processes such as Herring- 
Nabarro creep are unaffected by irradiation. Evidence is presented 
for a climb-plus-guide mechanism of radiation creep for stresses 
above unirradiated yield or flow stresses. At lower stresses a prefer- 
ential dislocation loop nucleation model is suggested. 


3975 Electron microscope studies of the nature of defect clusters 
in copper. Ohr, S.M. (Oak Ridge National Lab., Tenn. (USA)). J. 
Nucl. Mater.; 69: No. 70, p. 830-831(Feb 1978). 

From International conference on the properties of atomic 
defects in metais; Argonne, USA (18 - 22 Oct 1976). 

In order to examine dislocation loop growth mechanisms, the 
Burgers vectors are determined for stage III annealed copper. They 
are determined by using an electron a and the black-white 
contrast method together with computer simulated images. 


3976 Effects of defect trapping and solute segregation on defect 
recombination rates and void swelling in irradiated alloys. Okamoto, 
P.R.; Lam, N.Q.; Wiedersich, H.; Johnson, R.A. (Argonne National 
Lab., Ill. (USA)). J. Nucl. Mater.; 69: No. 70, 821-824(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

The synergistic effects of trapping and of segregation of the 
temperature dependence of void swelling in irradiated alloys are 
investigated. 


3977 Interpretation of irradiation-induced length change in mo- 
lybdenum from 40 to 450°C. Simonen, E.P.; Kissinger, H.E.; Brim- 
hall, J.L. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). J. Nucl. Mater.; 69: No. 70, 724-726(Feb 1978). 

From International conference on the properties of atomic 
defects in metals; Argonne, USA (18 - 22 Oct 1976). 

A simple point defect kinetic model is shown to explain the 
experimental length changes that occur when a metal undergoes 
neutron irradiation and to be compatible with other damage phe- 
nomena as well. 


3978 Study of the irradiation-induced embrittlement of pressure 
vessel steels of the A 508 cl.3 and A 533B cl.1 types and of the 
influence of chemical composition. Petrequin, P.; Soulat, P. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Recherches Metallurgiques Appliquees). pp 347-378 of 
Reliability problems of reactor pressure components. Vol. 1. Vienna; 
International Atomic Energy Agency (1978). (In French) 

From Symposium on application of reliability techniques to 
nuclear power plants; Vienna, Austria (10 Oct 1977). 

For the manufacture of PWR reactor vessels, steels with 
manganese, nicke] and molybdenum are used. These steels are forged 
or rolled and tempered and hardened. The construction of a large 
number of reactors in France has led us to study the behaviour of 
these steels when irradiated. The programme set up includes, on the 
one hand, a set of experiments for the statistical evaluation of the 
behaviour under irradiation of steels of French manufacture and, on 
the other hand, a series of specific experiments designed to clarify 
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certain special points, such as the effect of chemical composition, the 
effect of neutron flux and irradiation temperature and the effect of 
temper-hardening by irradiation. From this study of the behaviour of 
French pressure vessel steels when irradiated the following points 
have emerged: a decrease in residual element content (P and Cu) 
makes it possible to reduce sensitivity to irradiation-induced embritt- 
lement; the addition of less than 0.8% nickel causes further sensitiv- 
ity to irradiation-induced embrittlement, although this addition is 
beneficial when the steel is not irradiated in that it increases tough- 
ness and homogeneity of mechanical properties; the transition tem- 
perature lag can be predicted safely by the formula of Regulatory 
Guide 1.99 if the nickel content remains low; hardening and transi- 
tion temperature lag correlate well; recovery of the temper effect 
caused by irradiation at 290°C is appreciable only above 350°C 
(complete recovery seems possible only above 400°C). 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 4100 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 2788, 3255, 3351 


3979 (AD-A—051049) Effect of ZrO. source variations on 
PbZrO#—PbTiO; piezoelectric properties. Technical report. Harri- 
son, W.B. (Honeywell, Inc., Minneapolis, MN (USA). Defense Elec- 
tronics Div.). Dec 1977. Contract N00014-76-C-0623. 41p. (TR—1). 
NTIS PC A03/MF AOl1. 

ZrO:, as derived from three zircon source minerals and many 
process variations, was physically and chemically analyzed. The 
impact of the ZrO, variations obtained was then evaluated in both 
dry and wet blended lead zirconate-lead titanate, high drive type 
piezoelectric compositions. Proper purification and blending of the 
ZrO, is shown to yield PZ-PT material with uniform low and high 
drive piezoelectric behavior. Single precipitated ZrO. and dry 
blending are shown to be highly variable processes. 


3980 (DOE/NASA/1040—78/2) Effect of attrition milling on 
the reaction sintering of silicon nitride. Herbell, T.P.; Glasgow, T.K.; 
Yeh, H.C. (National Aeronautics and Space Administration, Cleve- 
land, OH (USA). Lewis Research Center; Cleveland State Univ., 
OH (USA)). 1978. Contract EC-77-A-31-1040. 21p. (NASA-TM— 
78965; CONF-780545—8). Dep. NTIS, PC A02/MF AO1. 

From Meeting of the American Ceramic Society; Detroit, 
MI, USA (6 May 1978). 

Silicon powder was ground in a steel attrition mill under 
nitrogen. Air exposed powder was compacted, prefired in helium, 
and reaction sintered in nitrogen-4 v/o hydrogen. For longer grind- 
ing times, oxygen content, surface area and compactability of 
powder increased; and both a/f ratio and degree of nitridation 
during sintering increased. Iron content remained constant. 


3981 (LA—7289) Magnesium oxide and spinel parts fabrica- 
tion. Sheinberg, H.; Gac, F.D.; Hauth, W.E. (Los Alamos Scientific 
Lab., NM (USA)). Jul 1978. Contract W-7405-ENG-36. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

Procedures are described for fabricating large magnesium 
oxide (MgO) and spinel (MgAloO,) hemishells for use in physics 
experiments. The processes include isostatic pressing or slip casting, 
following by sintering and a new hot-pressing technique that uses 
solid retractable graphite tooling. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 3922 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 3922 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2586, 2788, 2824, 3761, 3762 


3982 (IS-T—787) Flux flow and proximity effects in aligned 
Pb—Cé eutectic lamellar structures. Spencer, C.R. (Ames Lab., IA 
(USA)). Sep 1977. Contract W-7405-ENG-82. 195p. Dep. NTIS, PC 
A09/MF AOl1. 

Thesis. 

A high speed directional solidification technique was used to 
fabricate lamellar Pb-Cd and (Pb-Mg)—(Cd-Mg) superconductor- 
normal metal composites in which all the lamellae are oriented 
perpendicular to the broad surface of the sample. These lamellar 
composites are found to behave like a large number (approximately 
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1000) of superconducting-normal-superconducting junctions. For the 
Pb-Cd eutectic system, the critical current densities and critical 
fields have shown no dependence upon the lamellar periods between 
1.0 and 3.1 microns. The critical current density of the aligned 
lamellar Pb-Cd structures was enhanced approximately 50% when 
compared to quenched eutectic alloy and to pure Pb. The supercon- 
ducting transition temperature, T/sub c/, varies inversely with the 
square of the thickness of the superconducting material as expected 
from Ginzburg-Landau theory. Upon annealing, the Pb lamellae 
change from type II to type I superconductivity. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 3762, 3950 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 3761 


3983 (BNL—24251) Normal state resistivity of single crystal- 
line V3Si as a function of neutron irradiation. Caton, R.; Viswan- 
athan, R. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 10p. (CONF-780824—9). Dep. NTIS, 
PC A02/MF AOl. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

Analysis of the normal state resistivity of a neutron damaged 
single crystal of VsSi shows two different regions of behavior: one 
for T/sub c/ equal to or greater than 10°K and another for T/sub c/ 
equal to or less than 10°K. 


3984 (SAND—78-0936C) Controlled surface crystallization of 
fused silica by Li*-ion implantation. Arnold, G.W. (Sandia Labs., 
Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 10p. 
(CONF-780932—3). Dep. NTIS, PC A02/MF AOl. 

From Conference on ion beam modification of materials; 
Budapest, Hungary (4 Sep 1978). 

In infrared reflection spectroscopy studies of ion-implanted 
fused silica, it was found that Li* -ion implantation altered the Si-O- 
Si bending mode in the Si-O-Si plane near 800 cm™! so that this 
mode became similar to the corresponding mode in crystalline 
quartz. This study is extended, and it is found that controlled 
crystallization of fused silica surfaces can be achieved by annealing 
at temperatures near 750°C following Li* -implantation. (GHT) 


3985 Structural and trapping characteristics of a new Al defect 
in vitreous silica. Brower, K.L. (Sandia Laboratories, Albuquerque, 
New Mexico 87185). Phys. Rev. Lett; 41: No. 13, 879-881(25 Sep 
1978). 

I have found with EPR that some Al impurity atoms in type- 
I and -II vitreous silica are bonded to only three oxygen atoms. 
Under ionizing radiation at 4 K, diamagnetic AlOs traps an electron 
and becomes paramagnetic AlO3~; this charge configuration is ob- 
served with EPR for T < or = 330 K. With an alkali compensator 
AlOs~ exists for T < or = 550 K, but if the compensator involves 
oo the extra electron can remain trapped for T < or = 650 


3986 Some observations on the interaction of alumina with a 
deuterium plasma. Hoffman, J.G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). J. Nucl. Mater.; 73: No. 1, 121-126(Apr 1978). 

The performance of ceramic materials in fusion reactor envi- 
ronments is receiving increased attention as advanced reactor de- 
signs require high performance electrical insulators and/or refrac- 
tory low-Z material for the first wall or liner. Polycrystalline Al,Os; 
is a high performance, well characterized ceramic insulator and is 
often considered for CTR applications requiring these characteris- 
tics. However, AlzOs is thermodynamically susceptible to reduction 
and erosion by hydrogen isotope ions and neutral atomic species, and 
molecular hydrogen at a high temperature is also reactive. A high 
purity polycrystalline alumina sample was bombarded with a deuter- 
jum plasma in the Scylla 1 B device at Los Alamos Scientific 
Laboratory. This device is a small implosion heated Theta-Pinch 
experiment which operates in the pulse mode. The ceramic material 
was removed and examined for surface structure modifications, 
surface chemical changes, and surface resistivity in order to deter- 
mine the extent of its degradation. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 


3987 (SAND—77-1736) Transparent ceramic armor. Ballard, 
C.P. Jr. (Sandia Labs., Albuquerque, NM (USA)). May 1978. Con- 
tract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AO1. 


MATERIALS 433 


A transparent ceramic armor system has been developed and 
ballistically tested at Sandia Laboratories. It consists of a thin 
sapphire crystal front plate supported by a 3.5-cm Pyrex glass 
laminate and 2.5- to 1.26-cm polycarbonate laminate. Typically, 
sapphire plates with a thickness of 0.06 to 0.08 cm may be used with 
this design to provide protection against caliber .30 armor-piercing 
projectiles. The armor composite has a total thickness of approxi- 
mately 6 cm and an areal density of 101 to 119 kg/m? The principal 
advantage of this system is that it uses relatively low-cost, edge- 
defined, film-fed, grown (EFG) sapphire single crystals on the 
projectile impact surface. Thin plates of this material are commer- 
cially available. The current material and fabrication cost of this 
armor system is estimated to be $14,000/m?, which is approximately 
one fourth the cost of other transparent armor systems of similar 
quality. 


3988 Composite properties of an aramid fiber in a room-tem- 
perature-curable epoxy matrix. Clements, L.L.; Moore, R.L. SAMPE 
Q.; 9: No. 1, 6-12(Oct 1977). 

A characterization program was conducted on a filament- 
wound composite of an aramid fiber in a room-temperature-curable 
epoxy matrix. The room-temperature longitudinal tensile properties 
of the composite are quite good and show improvements over those 
of an earlier composite made from the same fiber in a moderate- 
temperature-curable epoxy. As is typical for all aramid/epoxy com- 
posites, the transverse tensile ultimate strength and strain are low. 
Ultimate strengths at temperatures above and below room tempera- 
ture differ only slightly from the room temperature values. The only 
significant temperature dependence of strength appears as a reduc- 
tion in transverse tensile strength at 54°C. Also, a change in thermal 
properties occurs above about 50°C. Therefore, the potential user of 
this composite system should place only limited demands on the 
transverse tensile ultimates and the property changes evidenced 
above 50°C should be considered carefully if any use at elevated 
temperatures is contemplated. 


3989 Low-cost composite primary structure. Lloyd, M.S.; 
O'Brien, W.L.; Parker, D.E. SAMPE Q.; 9: No. 1, 28-39(Oct 1977). 

The B-1 vertical stabilizer has been redesigned taking advan- 
tage of the unique properties of advanced composite materials to 
realize weight as well as cost savings. The advanced composite 
vertical stabilizer has been designed to meet all of the physical and 
functional-interfaces as well as the service environment. The more 
significant design trade studies leading to selection of the final 
structural configuration and testing to verify structural integrity are 
discussed. Evolution of the tooling required to fabricate the ad- 
vanced composite substructure is presented, beginning with the 
original concept and rationale for selection. Various refinements 
which have been initiated either to improve the producibility of the 
composite parts or increase the longevity of the tooling are also 
discussed. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 3988, 3989 


3990 (N—78-16099) Experimental studies of graphi xy and 
boron-epoxy angle-ply laminates in shear. Weller, T. (Technion Israel 
Inst. of Tech., Haifa. Dept. of Aeronautical Engineering). Sep 1977. 
89p. (NASA-CR—14523]). NTIS PC A05/MF AO1. 

The nonlinear/inelastic response under in-plane shear of a 
large variety of graphite-epoxy and boron-epoxy angle-ply laminates 
was tested. Their strength allowables were obtained and the mecha- 
nisms which govern their mode of failure were determined. Two 
types of specimens for the program were chosen, tested, and evaluat- 
ed: shear panels stabilized by an aluminum honeycomb core and 
shear tubes. A modified biaxially compression/tension-loaded pic- 
ture frame was designed and utilized in the test program with the 
shear panels. The results obtained with this test technique categori- 
cally prefer the shear panels, rather than the tubes, for adequate and 
satisfactory experimental definition of the objectives. Test results 
indicate the existence of a so-called core-effect, which ought to be 
considered when reducing experimental data for weak in shear 
laminates. 


3991 (N—78-16100) Analytical and experimental studies of 

graphite-epoxy and boron-epoxy angle-ply laminates in shear. Weller, 

T. (Technion-Israel Inst. of Tech., Haifa. Dept. of Aeronautical 

9 Sep 1977. 46p. (NASA-CR—145232). NTIS PC A03/ 
AOl. 


The results of a comparison study between a test program on 
the inelastic response under in-plane shear over a wide range of 
graphite-epoxy and boron-epoxy angle-ply laminates are reported. 
This investigation was aimed at evaluating the applicability and 
adequacy of these analyses to predict satisfactorily the responses of 
angle-ply laminates. It was observed that these analytical tools are 
inadequate for this purpose as they fail to predict with sufficient 
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confidence the shape of response and in particular the strength 
values associated with a given laminate configuration. Consequently, 
they do not provide the sought-after information about failure mech- 
anisms walsh trigger failure of a particular designed laminate. 


3992 (N—78-16101) Experimental studies of graphite-epoxy and 
boron-epoxy ly laminates in compression. Weller, T. (Tech- 
nion-Israel Inst. of Tech., Haifa. Dept. of Aeronautical Engineering). 
Sep 1977. 108p. (NASA-CR—145233). NTIS PC A06/MF AOl. 

A test program aimed at studying the nonlinear/inelastic 
response under axial compression across a wide range of angle-ply 
was graphite-epoxy and boron-epoxy laminates was presented and 
described. The strength allowables corresponding to the various 
laminate configurations were defined, and the failure mechanisms 
which dictate their mode of failure were detected. The program 
involved two types of specimens for each laminate configuration: 
compression sandwich coupons and compression tubes. The test 
results indicate that the coupons perform better than the tubes, 
displaying considerably high stress-strain allowables and mechanical 
properties relative to the tubes. Also, it is observed that depending 
on their dimensions the coupons are susceptible to very pronounced 
edge effects. This sensitivity results in assigning to the laminate 
conservative mechanical properties rather than the actual ones. 


3993 (N—78-16102) Analytical and experimental studies of 
graphite-epoxy and boron-epoxy angle-ply laminates in compression. 
Weller, T. (Technion-Israel Inst. of Tech., Haifa. Dept. of Aeronau- 
tical Engineering). Sep 1977. 66p. (NASA-CR—145234). NTIS PC 
A04/MF AOI. 

The applicability and adequacy of several computer tech- 
niques in predicting satisfactorily the nonlinear/inelastic response of 
angle-ply laminates were evaluated. The analytical predictions were 
correlated with the results of a test program on the inelastic response 
under axial compression of a large variety of graphite-epoxy and 
boron-epoxy angle-ply laminates. These comparison studies indicate 
that neither of the above-mentioned analyses can satisfactorily pre- 
dict either the mode of response or the ultimate stress value corre- 
sponding to a particular angle-ply laminate configuration. Conse- 
quently, also the simple failure mechanisms assumed in the analytical 
models were not verified. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2949, 3000 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 2949 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 


3994 (UCRL—13883) Development of rubidium and niobium 
containing plastic foams. Final report. Botham, R.A.; McClung, C.E.; 
Schwendeman, J.1. (Monsanto Research Corp., Dayton, OH (USA)). 
26 Jul 1978. Contract W-7405-ENG-48. 32p. (MRC-DA—790). Dep. 
NTIS, PC A03/MF AOl. 
Rubidium fluoride and niobium metal-containing foam sam- 
ples (rods and sheets) were prepared using two foam sytems: (1) 
hydrophilic polyurethanes prepared from W.R. Grace Co.'s Hypol 
prepolymers and (2) polyimides prepared from Monsanto Company's 
Skybond polyimide resin. The first system was used only for prepa- 
ration of rubidium fluoride-containing foams while the second was 
used for both rubidium fluoride and niobium-containing foams. The 
niobium metal could readily be incorporated into the polyimide foam 
during molding, to produce foam sheets of the required dimensions 
and density. The rubidium fluoride-containing polyimide foams were 
ne mary prepared by first rendering the molded polyimide foam 
ydrophilic with a postcuring treatment, then absorbing the rubi- 
dium fluoride from water solution. Similarly, rubidium fluoride was 
absorbed into the hydrophilic polyurethanes from water solution. 
Since the high reactive rubidium metal could not be employed, 
rubidium fluoride, which is very hygroscopic, was used instead, 
primarily because of its high rubidium content (approximately 82 
weight percent). This was important in view of the low total 
densities and the high weight percentage rubidium required in the 
foam samples. In addition, at the later request of LLL, a block of 
rigid Hypol hydrophilic polyurethane foam (with a density of ap- 
proximately 0.04 g/cm* and cell sizes = or <0.2 mm) was prepared 
without any metal or metal compounds in it. Two shipments of foam 
samples, which met or closely approximated the project specifica- 
tions, were submitted to LLL during the course of this project. 
Information on these samples is contained in Table 1. A complete 
description of their preparation is given in the Experimental Results 
and Discussion Section. 
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MECHANICAL PROPERTIES 


3995 (UCRL—80908(Rev.1)) Some interesting mechanical be- 
haviors of fiber composite materials. Chiao, T.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 12 Jun 1978. Con- 
tract W-7405-ENG-48. 9p. (CONF-780916—1). Dep. NTIS, PC 
A02/MF AOl1. . 

From Seminar on fracture of composite materials; Riga, 
USSR (4 Sep 1978). 

In the course of studies of the mechanical behaviors of 
aramid/epoxy and the high-strength glass/epoxy composites, two 
interesting but puzzling behaviors were observed. First, when a 
sustained tensile load is removed any time before stress-rupture 
failure, the composites retain almost their full original strengths. 
Second, the contribution of a high-elongation, low-modulus matrix 
to the performance of a simple glass composite seems to be surpris- 
ingly little. These results have raised questions about the validity of 
the strength retention test as well as the usefulness of a low-modulus 
matrix in fiber composites. 


3996 Mechanical behavior of cast adhesive film. Schjelderup. 
H.C.; Jones, W.B. Jr. SAMPE Q.; 9: No. 1, 17-21(Oct 1977). 

Five candidate adhesive systems were subjected to a number 
of comparative evaluation tests. One of these tests inquired into the 
mechanical behavior of cast adhesive film (neat; i.e., composed of 
only the adhesive resin and skrim). Neat specimens were fabricated 
and tested in uniaxial tension at several strain rates and temperatures. 
Stress relaxation tests were also conducted. Secant moduli and stress 
and strain at failure were determined from the constant rate tests. 
The general trend of the data is consistent with polymer behavior 
and the five materials exhibit distinguishable behavior. The data are 
discussed and suggestions are made for further mechanical charac- 
terization tests. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2783, 2936 


DEGRADATION AND EROSION 
REFER ALSO TO CITATION(S) 2783 


OTHER MATERIALS 


PREPARATION AND MANUFACTURE 


REFER ALSO TO CITATION(S) 2228, 2731, 2733, 2738, 2741, 
2743, 2747, 2776, 2778, 2779, 2781, 2782, 2785, 2789, 2790, 2791, 
2806, 3199 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 2745, 2746 


3997 (BNL—24689) One-dimensional fluctuations and the 
chain-ordering transformation in Hg/sub 3-5/AsFs. Emery, V.J.; 
Shirane, G. (Brookhaven National Lab., Upton, NY (USA)). 1978. 
Contract EY-76-C-02-0016. 15p. (CONF-780931—2). Dep. NTIS, 
PC A02/MF AOl. 

From NATO institute on ion-molecule reactions; La Boule, 
France (4 Sep 1978). 

The mercury ions in Hg-delta AsFg form arrays of interpene- 
trating infinite chains with a mean separation between ions which is 
incommensurate with the AsF¢ sublattice. According to understand- 
ing based mainly upon a recent series of neutron scattering experi- 
ments and related theoretical work, the chains are essentially one- 
dimensional liquids at room temperature, and are free to flow down 
extremely narrow channels (approximately 7.5 A in diameter) 
formed by the AsF¢ sublattice. At about 120°K, the interchain 
coupling induces a cooperative freezing transition, which takes place 
in a quite unusual manner. The theory predicts that the first stage 
consists in the formation of an ion charge-density wave of wave 
vector d*. As the order develops, further charged-density waves 
with wave vectors nd* are generated harmonically, and their ampli- 
tudes grow until the whole assembly becomes an ordered lattice at 
low temperatures. At high temperatures, the chains are essentially 
independent and they offer the possibility of studying the behavior 
of one-dimensional liquids. Between room temperature and 120°K, 
the growth of transverse order is a consequence of coupling between 
both parallel and perpendicular chains. The result is a close competi- 
tion between two different kinds of long-range order, leading to a 
transition which is almost tricritical. In the ordered phase, a growing 
charge-density wave in theions generates strong harmonics which 
eventually turn into an ordered lattice. This process is accurately 
described by a mean field which acts on the individual chains to 
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produce a Sine-Gordon Hamiltonian. The thermodynamic properties 
and the energy spectrum of the excitations (solitons and soliton- 
antisoliton bound states) may be calculated and compared with 
experiment. 


3998 (LA-UR—78-1952) X-ray diffraction on radioactive mate- 
rials. Schiferl, D.; Roof, R.B. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 13p. (CONF-780822—1). 
Dep. NTIS, PC A02/MF AOl1. 

From 27. conference on applications of x-ray analysis; 
Denver, CO, USA (1 Aug 1978). 

X-ray diffraction studies on radioactive materials are dis- 
cussed with the aim of providing a guide to new researchers in the 
field. Considerable emphasis is placed on the safe handling and 
loading of not-too-exotic samples. Special considerations such as the 
problems of film blackening by the gamma rays and changes induced 
by the self-irradiation of the sample are covered. Some modifications 
of common diffraction techniques are presented. Finally, diffraction 
studies on radioactive samples under extreme conditions are dis- 
cussed, with primary emphasis on high-pressure studies involving 
diamond-anvil cells. 


3999 Compression mechanisms in a-quartz structures: SiO. and 
GeO,. Jorgensen, J.D. (Solid State Science Division, Argonne Na- 
tional Laboratory, Argonne, Illinois 60439). J. Appl. Phys.; 49: No. 
11, 5473-5478(Nov 1978). 

Interatomic distances and angles have been measured at pres- 
sures to about 25 kbars for the a-quartz forms of SiOz, and GeO» 
using time-of-flight powder neutron diffraction. The data show that 
the compression of SiO. results solely from a cooperative rotation or 
tilting of the SiO, tetrahedra around their shared oxygen corners, 
with individual tetrahedra remaining relatively rigid. Conversely, 
the compression of GeO: results almost solely from distortions of the 
individual tetrahedra resulting from changes in O-Ge-O angles with 
cooperative rotations contributing a negligible amount. 


PROPERTIES 
REFER ALSO TO CITATION(S) 3979 


4000 Effect of Mn/Ti surface treatment on voltage-holdoff per- 
formance of alumina insulators in vaccum. Miller, H.C.; Furno, E.J. 
(General Electric Company, Neutron Devices Department, St. Pe- 
tersburg, Florida 33733). J. Appl. Phys.; 49: No. 11, 5416-5420(Nov 
1978). 

The treatment of the surface of an alumina insulator with a 
Mn/Ti coating significantly increases its voltage-holdoff capability. 
Insulators treated with this coating had vacuum-holdoff voltages 
about 25% higher than did untreated insulators. During processing 
(quasimetallizing) the coating penetrates into the alumina, so it is 
fairly insensitive to damage by abrasion or electrical breakdown. 
The quasimetallized coatings is also comparable with subsequent 
metallizing and brazing of the alumina insulator. We conclude that 
the coating (1) decreases the surface resistivity of the insulator, (2) 
decreases the insulator’s secondary-electron-emission yield, and (3) 
makes the surface of the insulator dielectrically more uniform. 


4001 Near-surface embrittlement of solids by hydrogen: The 
origin of the Rebinder-Westwood chemomechanical effects. Cuthrell, 
R.E. (Sandia Laboratories, Albuquerque, New Mexico 87185). J. 
Appl. Phys.; 49: No. 11, 5676-5677(Nov 1978). 

Well-controlled drilling experiments in an ultrahigh-vacuum 
system indicate that the Rebinder-Westwood environmental effect 
on the deformation and fracture properties of Pyrex glass may be a 
result of embrittlement of the near-surface region by hydrogen. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 3361, 3397 


4002 (UCRL—80979) Propagating fields in graded index opti- 
cal fibers. Feit, M.D.; Fleck, J.A. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Jul 1978. Contract W-7405- 
ENG-48. 36p. (CONF-780688—1). Dep. NTIS, PC A03/MF AO1. 

From Physics of fiber optics; Kingston, RI, USA (22 Jun 
1978). 

Solution of the wave equation for light propagation in an 
optical fiber yields detailed information on power losses, angular and 
spatial sizes of transmittal light and modal propagation constants. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 3485 


CHEMISTRY 


CHEMISTRY 


REFER ALSO TO CITATION(S) 2450 


4003 (LBL—7845) Toxic Substances Control Act: a chemist's 
view. Kland, M.J. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 16 Jun 1978. Contract W-7405-ENG-48. 33p. 
(CONF-7806109—1). Dep. NTIS, PC A03/MF AO1. 

From American Association for the Advancement of Science; 
Seattle, WA, USA (13 Jun 1978). 

The growing awareness of the hazards of chemicals in the 
environment has resulted in the passing of the Toxic Substances 
Control Act (TSCA) on Oct. 11, 1976. This paper attempts to cover 
some of the salient features of Public Law 94-469, EPA's approach 
to implementation of its provisions, and some of a chemist’s percep- 
tions of TSCA's prospects of success. 


4004 (UCRL—50019-78-1) Organic Materials Division. Quar- 
terly report, January through March 1978. Lepper, J.K. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 29 Jun 1978. 
Contract W-7405-ENG-48. 10p. Dep. NTIS, PC A02/MF AOl. 

Summarized are: synthesis of W97 silicone gum for cellular 
silicone cushions, development and characterization of alternate 
silicone potting compounds for W68, the ZnSe thermochemical 
hydrogen cycle, safety of explosives contacting grouts, and SiH,— 
UF, reaction induced by infrared photons. (DLC) 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 4384 


4005 (NUREG/CR—0139) Preparation of working calibration 
and test materials: mixed oxide. Rein, J.E.; Tietjen, G.L.; Zeigler, 
R.K.; Waterbury, G.R. (Los Alamos Scientific Lab., NM (USA)). 
May 1978. Contract W-7405-ENG-36. 48p. (LA—7322). Dep. NTIS, 
PC A03/MF AO1. 

Procedures are presented for preparing mixed oxide with 
assigned values of plutonium and uranium contents and isotopic 
distributions. This material is used to calibrate and maintain quality 
control surveillance of chemical methods for the analysis of nuclear, 
fuel-cycle mixed oxide. Detailed statistical treatments are included 
that give a reliability measure of the prepared material for applica- 
tion to nuclear material accountability and safeguards. 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 


4006 (ORO—S5173-003) Non-destructive determination of trace- 
element concentrations. Annual progress report. Gordon, G.E.; 
Zoller, W.H.; Walters, W.B. (Maryland Univ., ag e Park (USA). 
Dept. of Chemistry). Aug 1978. Contract EY-76-S-05-5173. 69p. 
Dep. NTIS, PC A04/MF AO1. 

A beam port has been installed at the National Bureau of 
Standards (NBS) reactor by the University of Maryland group in 
cooperation with the NBS staff in order to initiate studies of a new 
analytical technique: neutron-capture prompt y-ray activation analy- 
sis (PGAA). A detection system based on a large, high resolution 
Ge(Li) detector surrounded by Nal crystal has been developed for 
measurement of prompt y rays from 80 keV to 11 MeV. With a 
temporary external beam tube in place, neutron and ‘y-ray back- 
grounds were investigated prior to design and construction of a well- 
shielded beam tube and massive shielding for the detection system. 
With the backgrounds suitably low, it has been possible to investi- 
gate y-ray spectra of a wide range of samples. These spectra are 
being carefully analyzed to identify species contributing the ob- 
served lines. Whenever an element's presence is suspected. Standards 
of the pure element or simple compounds are irradiated to determine 
its complete spectrum. This is necessary in order to determine which 
lines are useful for analytical purposes and which have interferences 
from other elements. From the results to date, it appears that PGAA 
will be able to measure the following elements in many types of 
samples: H, B, C, N, Na, Al, Si, S, Cl, K, Ca, Ti, V, Mn, Fe, Cd, Sm, 
and Gd. Many other elements will be measurable in certain classes of 
samples. Furthermore, the list of elements is incomplete, as not all 
lines have yet been identified in the spectra. The quantitative appli- 
cation of the method is being tested using a wide range of NBS 
Standard Reference Materials whose elemental compositions are 
well characterized. Measurements are reported for about fourteen 
elements in several standards. In general, the agreement with previ- 
ous measurements is quite good. 


4007 Determination of arsenic, antimony, molybdenum, thorium 
and tungsten in silicates by thermal neutron activation and inorganic 
ion exchange. Gladney, E.S. (Los Alamos Scientific Lab., NM). 
Anal. Lett.; A11: No. 5, 429-435(1978). 
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Ion exchange on AlzO; columns has been used to quantita- 
tively measure As, Sb, Mo, Th and W in silicate rocks. This 
procedure requires hour long thermal neutron irradiations, rapid ion 
exchange after the rocks are brought into solution by peroxide 
fusion, and short y-ray counts on a Ge(Li) detector. Detection limits 
of 10 ppB have been achieved for As, Sb, Th and W. The best 
detection limit observed for Mo is 3 ppM. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 2185, 2241, 2246 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 4516 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 2233, 2240, 4047, 4256 


4008 (PB—277254) Handbook for analytical quality control in 
radioanalytical laboratories. Kanipe, L.G. (Tennessee Valley Author- 
ity, Chattanooga (USA). Div. of Environmental Planning). Aug 
1977. 64p. (TVA-E-EP—77-4). NTIS PC A04/MF AO1. 

Quality control in the radioanalytical laboratory is discussed. 
The discussion includes laboratory operating practices, analytical 
methodology, instrument quality control, and data handling and 
reporting. Two other sections on handling radioactive materials and 
counting statistics are included; these sections are brief and serve 
only as an introduction to the subjects. The handbook provides 
methods for conducting internal and external quality control pro- 
grams. Topics such as control charts, duplicate analyses, and routine 
spiked analyses are included. 


4009 Coherent Raman gain spectroscopy using CW laser 
sources. Owyoung, A. (Sandia Lab, Albuquerque, NM). JEEE J. 
Quant. Electron.; QE-14: No. 3, 192-203(Mar 1978). 

Several variations of stimulated Raman gain (loss) spectros- 
copy (SRS) using CW laser sources are experimentally and analyti- 
cally evaluated, including (1) direct stimulated Raman gain (loss) 
measurements, (2) optically heterodyned polarization ieiiemeare. 
and (3) two-beam nonlinear interferometry. The results show CW 
SRS to be a convenient and effective means of obtaining direct 
Raman spectra in applications where background fluorescence pre- 
cludes the use of conventional Raman techniques. Sensitivities com- 
parable to or exceeding those obtained by coherent anti-Stokes 
Raman spectroscopy (CARS) are demonstrated. Ultimate sensitivi- 
ties exceeding those achieved by spontaneous Raman spectroscopy 
= expected for high-resolution applications in gaseous media. 32 
refs. 


4010 Application of ESCA to the analysis of atmospheric partic- 
ulates. Novakov, T.; Chang, S.G.; Dod, R.L. (Univ. of California, 
Berkeley). pp 249-286 of Contemporary topics in analytical and 
clinical chemistry. Vol. 1. Hercules, D.M.; Hieftje, G.M.; Snyder, 
L.R.; Evenson, M.A. (eds.). New York; Plenum Press (1977). 

The use of X-ray photoelectron spectroscopy for chemical 
characterization of ambient and source-enriched aerosol particles is 
described. These analyses involve measurement of the chemical shift 
core electron level splitting, relative concentrations, and volatility 
(in vacuum) of different particulate species. Because most of the 
mass of airborne pollution particles consists of compounds of carbon, 
nitrogen, and sulfur, special emphasis is placed on characterization of 
C, N, and S species. Attempts to chemically characterize some trace 
metals such as lead and manganese, both originating in fuel additives, 
are also described. 54 references, 18 figures, 3 tables. 


4011 Inorganic applications of x-ray photoelectron spectros- 
copy. Jolly, W.L. (Univ. of California, Berkeley). Fortschr. Chem. 
Forsch.; 71: 149-182(1977). 

Purpose of this review is to describe recent XPS research 
involving problems of interest to inorganic chemists. Most of the 
review is devoted to methods for systematizing binding energy data 
and for deducing information about chemical bonding from the 
spectra. Some poorly understood phenomena and perplexing aspects 
of the technique are discussed to point out promising areas for future 
work. 8 figures, 8 tables, 129 references. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 2141, 2459, 2589, 4007, 4441 


4012 (CONF-760588—P4) Proceedings of the fifth internation- 
al symposium on fresh water from the sea. Delyannis, A.; Delyannis, 
E. (eds.). (European Federation of Chemical Engineering, Athens 
(Greece). Working Party on Fresh Water from the Sea). 1976. 415p. 
(In several languages). Dep. NTIS (US Sales Only), $125.00 set. 


ERA VOL. 4, NO. 2 


From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

Papers presented in this volume are grouped under the topics: 
reverse Osmosis membranes, reverse osmosis process, and hollow 
fibers. A separate abstract was prepared for one paper. 


4013 (RFP—2788) Removal and preconcentration of surfactants 
from wastewater with open-pore polyurethane. Smith, C.M.; Navratil, 
J.D. (Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). 1978. Contract EY-76-C-04-3533. 1lp. (CONF-780835—1). 
Dep. NTIS, MF A0O1. 

From 20. conference on analytical chemistry; Denver, CO, 
USA (7 Aug 1978). 

Portions of document are illegible. 

A column of in-situ polymerized open-pore polyurethane 
(OPP) was evaluated for removing and concentrating linear alkylate 
sulfonate (LAS) from synthetic waste water. The OPP can be used 
to effectively remove LAS from waste water for treatment as well as 
a preconcentration step prior to analysis. Preliminary results of 
comparisons of breakthrough capacities and elution rates for LAS on 
OPP, active carbon, and macroreticular resins are presented. 


4014 Investigation of uranium sorption from carbonate-contain- 
ing solutions with inorganic sorbents. I. Kinetics of uranium sorption 
with lead sulfides on inert carrier. Novikov, Yu.P.; Gliva, V.B.; 
Komarevskij, V.M. Radiokhimiya; 19: No. 5, 653-656(1977). (In 
Russian). 

Uranium sorption by lead sulfide is investigated to obtain 
sorption characteristics of sorbent and choose optimum conditions 
for uranium extraction from sea water. Under static conditions at 
ambient temperature, data are obtained on the kinetics of uranium 
sorption from carbonate solutions by lead sulfide applied as a film on 
porous teflon and birch activated carbon (BAC). Sorbents with a 
film coating were obtained in depositing the lead sulfide from acetate 
solutions by thiourea. The uranium sorption was performed with sea 
water model solutions containing 0.7 g-eq./1 sodium chloride, 0.0018 
g-eq./l sodium carbonate, and 3x10~® g/l uranium 232 or 2x10™? g/I 
uranium 233. Uranium sorption kinetics was studied by sampling 
from solutions at certain time intervals and measuring their radioac- 
tivity. It was found that there is a topochemical reaction with 
formation of a chemical uranium-sorbent compound in the system 
studied. The topochemical reaction constants were calculated. A 
proportionality of the topochemical reaction constant to specific 
surface of sorbent was discovered. 


4015 Investigation of uranium sorption from carbonate-contain- 
ing solutions on inorganic sorbents. II. Isotherm of uranium sorption 
on lead sulfide. Novikov, Yu.P.; Gliva, V.B.; Komarevskii, V.M. 
Radiokhimiya; 19: No. 5, 657-659(1977). (In Russian). 

Sorption isotherm for different initial uranium concentrations 
at ambient temperature is considered to calculate uranium sorption 
rate and to determine a relation between the topochemical reaction 
rate and uranium concentration in solution. The limiting sorption 
capacity of lead sulfide with respect to uranium is found to be 19.2% 
mol. Isotherm character as well as high sorption capacity indicate a 
possibility for a uranium-sorbent compound to be formed in solid 
phase. The study of uranium sorption kinetics for different concen- 
trations in the initial solution has shown that the rate of uranium 
sorption topochemical reaction does not depend on the uranium 
content in solution at the initial stage of the process. 


4016 Sorption of uranium(6) from solutions of various electro- 
lytes on granulated iron hydroxide. Pakholkov, V.S.; Markov, V.F.; 
Zelenin, V.I. Radiokhimiya; 19: No. 5, 666-669(1977). (In Russian). 

Uranium sorption from solutions of UQ2.SO,, UO2Cl and 
UO.(NOs) by ferric hydroxide granulated by gel freezing under 
dynamical conditions at different pH and content of (NHs)COs, 
NH,F, (NH4)2SO., NHsCl, NHsNOs has been studied. The most 
effective sorption is found to proceed from hydrochloric acid media. 
In this case, the sorption for 4 M NH,Cl, NH,NOs and (NH4)2»SO, 
solutions is shown to be 0.9, 0.65, and 0.45 mg-eq. UO2”* per gram of 
sorbent respectively. The sorption is quantitative in this process. The 
advantage of granulated ferric hydroxide is a high uranium selectiv- 
ity and possibility to use it for uranium extraction even from rather 
dilute solutions. 


INORGANIC AND PHYSICAL CHEMISTRY 


4017 (NP-tr—2018) Water regime for supercritical units. Chap- 
ter 6. Solubility of impurities in the medium in supercritical units. 
Akolzin, P.A. 1977. Translated from Vodny rezhim paroturbinnikh 
blokov sverkhriticheskikh parametrov, Energiya, Moscow, 1972. 
31p. British Library Lending Div., Yorkshire, Eng. 

The solvent properties of water in supercritical pressure 
systems are reviewed. Sections are included on the effects pressure 
on water properties, formation of solutions in the single-phase region 
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of heat carrying water, and the solubility of silica, CuO, iron oxides, 
and ammonium compounds in water. (JRD) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 
REFER ALSO TO CITATION(S) 2457, 3198, 4039, 4044, 4046 


4018 (CONF-780942—1) Diffraction pattern and models of 
liquid antimony trichloride. Johnson, E.; Narten, A.H.; Thiessen, 
W.E.; Triolo, R. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOI. 

From Structure and motion in molecular liquids; Canterbury, 
UK (13 Sep 1978). 

Neutron and x-ray diffraction data for liquid SbCl; at 80°C 
are presented and discussed. The liquid consists of discrete molecules 
with an Sb-Cl distance of 2.35 A and a Cl-Sb-Cl angle of 96° The 
diffraction data are analyzed to yield structure and correlation 
functions for intermolecular Sb...Sb, Sb...Cl, and Cl...Cl interactions. 
These curves yield directly some valuable insight into the nature of 
the strong orientational correlations present in liquid SbCls. The data 
are also used to test site-site interaction models for molecular fluids. 
The relative role of repulsive and attractive forces for the structure 
of liquid SbCl, is discussed. 6 figures. 


4019 (COO—4426-1) Measurements of gas phase reaction rates: 
D + HX (X = F, Cl, and CN) and NO + Os. Progress report, 
September 1, 1977—August 31, 1978. Gordon, R.J. (Chicago Univ., 
IL (USA)). Aug 1978. Contract EG-77-S-02-4426. 9p. Dep. NTIS, 
PC A02/MF AOl. 

Research is being carried out on three problems. The first is a 
measurement of the rate constants for the reactions D + HX — H 
+ DX, where X = F, Cl and CN. A flash photolysis, resonance 
fluorescence apparatus was built for this study, and is now being 
tested. The second project deals with measuring the visible and ir 
chemiluminescence produced by reaction NO + Os — NO» + On. 
A large capacity, fast flow apparatus is under construction to meas- 
ure the temperature dependence of the emission intensity. The third 
project is a measurement of the vibrational relaxation rate of ozone 
by para and normal hydrogen, and by water. The hydrogen mea- 
surements revealed that p-Hz is less efficient in relaxing Os, indicat- 
ing a resonant vibration-rotation energy transfer mechanism which 
occurs for the ortho modification. Water was found to be an order of 
magnitude more effective than hydrogen in relaxing ozone. 


4020 (IS-T—828) Investigation of highly reduced halides of 
cerium, praseodymium, and neodymium. Lawson, L.D. (Ames Lab., 
IA (USA)). Aug 1978. Contract W-7405-ENG-82. 37p. Dep. NTIS, 
PC A03/MF AOl1. 

Thesis. 

Results of studies of the light lanthanide chlorides, Ce, Pr, 
and Ne are presented and discussed. It was found that to form a 
monohalide in these systems the following conditions are required: 
(1) no stable +2 state; (2) at least 2 outer electrons (or a very low 
promotion energy to a state with 2 electrons); (3) a low value of rare 
earth sublimation energy. The stability of CsReCls is dependent on 
the following: strong metal-metal interactions; or a highly stable +2 
state (large value of negative rare earth sublimation energy and 
positive rare earth ionization energy). (JRD) 


4021 (TID—-28554) Pseudo-potential MCSCF theory. Das, G. 
(Argonne National Lab., IL (USA)). 1971. Contract W-31-109- 
ENG-38. 33p. Dep. NTIS, PC A03/MF AOI. 

To insure the right dissociation (a dissociation close to the 
Hartree-Fock atoms), more configurations may need to be intro- 
duced, which may lead to a large Configuration Interaction. This 
may be avoided by doing SCF on the multi-configuration wavefunc- 
tion itself. The occurrence of several Fock matrices in the MCSCF 
(multiple configuration self-consistent field) formalism leads to seri- 
ous difficulties in the application of pseudo-potentials in heavy- 
atomic molecular systems. The iodine spectrum case is considered in 
detail. 6 figures, 4 tables. 


4022 Chemistry of the polynuclear metal halides. 13. Mixed- 
metal M¢X:2/sup n+/ species containing both tantalum and molybde- 
num. Meyer, J.L.; McCarley, R.E. (Ames Lab., IA). Jnorg. Chem.; 
17: No. 7, 1867-1872(Jul 1978). 

A new series of mixed-metal cluster compounds containing 
tantalum and molybdenum was prepared. The new compounds, 
which may be considered as metal-substituted derivatives of the 
(TasChe)/sup n*/ clusters, were [(C2Hs)sN]s[(TasMoCh2)Cle], 
[(CsHg)sN]2[(Tas MoCh2)Cle], and [(C2Hs)s N]2[(TasMo2Ch2)Cle]. In 
all cases the mixed-metal basic cluster units (Ta;MoCli2)** and 
(TasMoeChz2)** were obtained by reduction of TaCl—MoCl, mix- 
tures with aluminum in fused NaAICl,—AICls at 325°C. Subsequent 
ion-exchange and solvent extraction procedures for separation of the 
individual species from the salt mixture and related clusters of the 
same structure and net ionic charge were moderately successful. 
Spectroscopic and magnetic data for the compounds, taking into 
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account possible impurities, indicate that [(TasMoChz)Cle]* and 
[(TasMo2Ch2)Cle]* are analogues of [(TasChz)Cle]* having 16 
metal—metal bonding electrons, and [(TasMoCh2)Cle]*” is the ana- 
logue of [(TasgCli2)Cle]** with 15 bonding electrons. 


4023 Crystal and molecular structure of [a-N-(o-hydroxyben- 
zy|)-L-histidinato )(L-alaninato) cobalt(III) dihydrate. Voss, K.E.; An- 
gelici, R.J.; Jacobson, R.A. (Ames Lab., IA). Inorg. Chem.; 17: No. 
7, 1922-1925(Jul 1978). 

The crystal and molecular structure of [a-N-(o-hydroxyben- 
zyl)-L-histidinato](L-alaninato)cobalt(III) dihydrate has been deter- 
mined by three-dimensional x-ray analysis. The compound crystal- 
lizes in the orthorhombic space group P2:2:2:, with a = 13.188 (2) 
A, b = 18.140 (2) A, c = 7.842 (1) A, and Z = 4. The structure was 
solved by the heavy-atom method and refined by full-matrix least- 
squares procedures to a final discrepancy factor R = 0.059 for 3553 
observed reflections (I/sub obsd/ > or = 3 sigma/sub I/). The 
geometry around the cobalt ion is distorted octahedral. The a-N-(o- 
hydroxybenzy])-L-histidinato ligand is tetradentate, bonding through 
the imidazole nitrogen, carboxylate oxygen, secondary amino nitro- 
gen, and phenolate oxygen atoms. The histidinate fragment of the 
tetradentate ligand occupies one face of the coordination octahedron 
with the phenolate oxygen of the o-hydroxybenzyl] substituent occu- 
pying the position trans to the histidinate carboxyl oxygen. The 
bidentate L-alaninate ligand is attached with its amino nitrogen trans 
to the imidazole nitrogen and its carboxylate oxygen trans to the 
secondary amino nitrogen of the tetradentate ligand. The L-alaninato 
five-membered chelate ring adopts the conformation of an asymmet- 
ric envelope. 


4024 Synthesis and crystal structure of a neodymium isopropox- 
ide chloride, Nds[QCH(CHs3)2]:7Cl’. Andersen, R.A.; Templeton, 
D.H.; Zalkin, A. (Lawrence Berkeley Lab., CA). Inorg. Chem.; 17: 
No. 7, 1962-1965(Jul 1978). 

Neodymium(III) chloride reacts with sodium isopropoxide in 
isopropyl alcohol to produce a complex which has been character- 
ized by an x-ray crystal structure determination to be hexaisopropox- 
ynona-1-isopropoxy-di-ps3-isopropoxy-e-chloro-hexaneodymium, 
Ndg[OCH)CHs)2]:7Cl. The pale blue crystals are monoclinic, space 
group P2,/n, with cell dimensions a = 24.52 (2) A, b = 22.60 (2) A, 
c = 14.22 (1) A, and B = 101.05 (5)°% for four molecules in the unit 
cell the calculated density is 1.636 g/cm*. The structure was refined 
by full-matrix least squares to a conventional R factor of 0.076 for 
2327 data with I > 2 sigma. The six neodymium atoms form a 
trigonal prism centered about the chlorine atom. Six isopropoxide 
groups are terminal, nine are edge bridging, and two are bridging a 
trigonal face of the prism yielding six two-coordinate, nine three- 
coordinate, and two four-coordinate oxygen atoms, respectively. 
The average Nd—Cl distance is 3.05 (1) A. The average Nd—O 
distances for oxygen atoms which are bonded to one, two, and three 
Nd atoms are 2.05 (2), 2.36 (4), and 2.45 (5) A, respectively. 


4025 Specific heats of aqueous solutions of NaCl, NaBr, and 
KCI: comparisons with related thermal properties. Tanner, J.E. (Indi- 
ana Univ., Bloomington); Lamb, F.W. J. Solution Chem.; 7: No. 4, 
303-316(Apr 1978). 

Earlier unpublished measurements of the specific heat capaci- 
ties of aqueous NaCl, KCl, and NaBr solutons from 5 to 85°C and 
from 0.05 m to saturation are presented. A twin calorimeter was 
used. A precision of nearly 1 part in 10‘ in the specific heat capacity 
is claimed. The results are compared with literature values (summar- 
ies or original data) for heat capacity, heat of dilution, and activity 
coefficient of these salts in solution by means of a polynomial in half- 
integer powers of molality and temperature. It is found that our 
values agree well with the more recent literature values of the heat 
capacities. Small systematic inconsistencies between the various 
types of data were found. 


4026 Elementary reaction kinetics of fluorine atoms, FO, and 
NF free radicals. Appelman, E.H. (Argonne National Lab., IL); 
Clyne, M.A.A. ACS Symp. Ser.; No. 66, 3-25(1978). 

Results of work carried out mostly in flow systems to escribe 
the kinetic behavior of F atoms, FO, and NF free radicals are 
summarized. Some topics surveyed are production of ground state 
halogen atoms and measurement of atom concentrations as absolute 
concentrations and by atomic resonance, electron paramagnetic reso- 
nance, chemiluminescence, and mass spectrometry. Addition of flu- 
orine atoms to spin-paired inorganic molecules is discussed. The 
bimolecular reactions of F atoms, hydrogen abstraction, oxygen 
abstraction, and halogen abstraction are reviewed. Both the prepara- 
tion and reactions of FO and NF radicals are described. Sixty-eight 
references are cited. 


4027 Heats of dilution of some aqueous rare earth electrolyte 
solutions at 25°C, III, Rare earth chlorides. Spedding, F.H.; DeKock, 
C.W.; Pepple, G.W.; Habenschuss, A. (Ames Lab., IA). J. Chem. 
Eng. Data; 22: No. 1, 58-70(Jan 1977). 
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The heats of dilution of aqueous LaCls, PrCls, NdCls, SmCls, 
EuClh, GdCh, TbCls, DyCls, HoCls, ErCl, TmCls, YbCls, and 
LuCl; solutions have been measured up to saturation at 25°C. The 
integral heats of solution of LaCls . 7H2O, PrCls . 7H20, NdCl . 
6H20, SmCl; . 6H20, EuCls . 6H20, GdCls . 6H20, TbCls . 6H2O, 
DyCl; . 6H20, HoCls . 6H20, ErCls . 6H20, TmCls . 6H2O, YbCl, . 
6H20, and LuCls . 6H2O in water at 25°C have also been measured. 
The heat of dilution data are represented by empirical equations, and 
relative partial molal heat contents are calculated. The heat content 
trends across the rare earth chloride series are similar to the trends 
found for the rare earth perchlorate heat data, and can be correlated 
with a change in the inner sphere cation water coordination across 
the rare earth cation series. 11 figures, 3 tables, 43 references. 


4028 Nature of the solution species of adducts of tetra--tri- 
fluoroacetate copper(I). J. Inorg. Nucl. Chem.; 39: 1227-1229(1977). 

The enthalpies of formation of EulO;*?, EuClO;*?, and 
EuBrO,;*? were determined by titration calorimetry. The enthalpy 
for EulO;*? is endothermic (positive entropy change), indicating 
inner sphere character, while the ClO;~ and BrOs~ complexes are 
outer sphere. (DLC) 


4029 Autocorrelation spectroscopy of nickel chloride aqueous 
solutions. Sorensen, C.M.; Scott, J.F. (Univ. of Colorado, Boulder). 
J. Phys., C (London); 10: L115-L119(1977). 

Intensity autocorrelation spectroscopy measurements have 
been made on aqueous solutions of nickel chloride as a function of 
wavevector and molarity. No long-range order is observed on a 107 
s time scale. A k? dependence is observed, indicating Gaussian 
diffusion. The particle size is found to be 2 A; and the correlation 
time varies linearly with the shear viscosity of the solutions. The 
particles are interpreted as NiCl, molecules, having vibrational ener- 
gies of approximately 200 cm™'. 


4030 Molecular complex model for the chemisorption of hydro- 
gen on a nickel surface. Melius, C.F. (Sandia Labs., Albuquerque, 
NM); Moskowitz, J.W.; Mortola, A.P.; Baillie, M.B.; Ratner, M.A. 
Surf. Sci.; 59: 279-292(1976). 

The chemisorption of hydrogen on nickel is studied using a 
localized surface complex: Hz + Nis — NieH2. The electronic 
structure was calculated using ab initio methods which included 
electron correlation, the core electrons of Ni being replaced by an ab 
initio quality effective potential. The chemisorptive bond of H on Ni 
was found to be formed primarily to the Ni 4s electron, the 3d 
electrons remaining localized on the individual Ni atoms. The disso- 
ciative chemisorption process is explained in terms of Woodward-- 
Hoffmann correlation diagrams, with the d electrons allowing the 
reaction to occur on an otherwise forbidden reaction path involving 
a biradical intermediate. 


ISOTOPE EFFECTS 


4031 (LBL—8051) Thermal rate constants, energy dependence 
and isotope effect for laser initiated halogen—hygrogenhalide reac- 
tions. Mei, C.C. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jul 1978. Contract W-7405-ENG-48. 146p. Dep. 
NTIS, PC A07/MF AO1. 

Thesis. 

The laser initiated chemical reaction method has been used to 
determine the thermal reaction rate constants for the reactions Y + 
HX — HY‘(v greater than or equal to 0) + X, Y = Cl or Br and X 
= Br or I, in the temperature range 220 to 400°K. The Y atoms are 
produced by Y2 photolysis. The reaction rates vary slowly with 
temperature. For Cl + HI the effective cross section reaches a 
maximum of 31 A? near 300°K. For Cl + HBr, although no 
maximum is observed within the limited temperature range, the rate 
is increasing much less rapidly at high temperature than at low 
temperature. For Br + HI, the cross section decreases slightly with 
increasing temperature. The dependence of the rate on reagent 
translational, rotational energy and H-D substitution has been meas- 
ured for the reaction Cl + HI. It is found that a factor of 3.9 
increase in translational velocity over room temperature actually 
decreases the cross section for Cl + HI and DI by a factor of 9 and 
6.6, respectively. However, at 13.8 kcal/mole collisional energy, the 
cross section increases by 1.2 as the rotational temperature increases 
by 1.2 as the rotational temperature increases from 223 to 295°K. 
The isotope effect increases in favor of HI from 1.5 to 2.7 as the 
temperature decreases from 400 to 223°K. A reaction model is 

roposed for thermal reaction in which the attacking halogen atom 
is attracted to the halogen end of the hydrogenhalide and then 
rotation of the hydrogen completes the reaction. The reaction at 13.8 
kcal/mole translational energy results mostly from head-on collinear 
encounters of Cl with H of HI. The isotope effect is thought to be a 
result of the difference in rotational velocity between HI and DI and 
perhaps of the existence of a barrier along the rotational coordinate. 


4032 Mode coupling and “Br—*'Br isotope effects in the 
Raman spectra of NaClO;—NaBrO; mixed crystals. Engstrom, H.; 
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Frech, R.; Bates, J.B. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37830). J. Chem. Phys.; 69: No. 
11, 5088-5090(1 Dec 1978). 

Raman scattering measurements have shown that interionic 
coupling causes a mixing of the v; and vs modes of the BrOs~ ion in 
mixed NaClO;—NaBrQ; crystals. A Br'*O- ;s—*' Br'®O3~ isotopic 
splitting of approximately 1 cm~' was observed in the v; mode in 
crystals containing low concentrations (< or =1 mole%) of bro- 
mate ions. 


4033 Equation of state of fluid T. deduced from P-V-T and 
ultrasonic-velocity measurements on H2 and D» to 20 kbar. Mills, 
R.L.; Liebenberg, D.H.; Bronson, J.C. (University of California, Los 
Alamos Scientific Laboratory, Los Alamos, New Mexico 87545). J. 
Appl. Phys.; 49: No. 11, 5502-5506(Nov 1978). 

From our previous measurements of P, V, T, and ultrasonic 
velocity u made on fluid n-H2 and n-D, in the region 75<T<300 K 
and 2<P<20 kbar, we extrapolated values of V, u (P, T) for the 
radioactive isotope T2 by applying several scaling laws corrected for 
quantum effects. The data were used in a double-process least- 
squares fit to evaluate the parameters in a Benedict-type equation of 
state from which thermodynamic properties were derived. 


ORGANIC CHEMISTRY 


4034 (IS-M—140) Pathways for formation of transition metal— 
carbon bonds in protic media. Espenson, J.H. (Ames Lab., IA 
(USA)). 1978. Contract W-7405-ENG-82. 12p. (CONF-780305—20). 
Dep. NTIS, PC A02/MF AOl1. 

From American Chemical Society conference; Anaheim, CA, 
USA (12 Mar 1978). 

The compounds of interest are sigma-bonded organometallic 
complexes, chiefiy of cobalt and chromium. This includes a series of 
tetradentate macrocyclic complexes of cobalt, RCo(chel)B with 
B=H.,0, py, etc. aquochromium complexes, [(H2O)sCr-R** ], and 
chromium complexes containing the macrocyclic ligand [15]ane Nu. 
The prototype of the organocobalt structures is that of the vitamin 
Bi2 derivative methylcobalamin. The most successful and abundant 
family of model compounds are the bis(dimethylglyoximato) com- 
plexes; these are the compounds R-Co(dmgH):B. The consideration 
of synthetic methods for such sigma organometallics, as well as their 
reaction chemistry, can be systematized by means of somewhat 
artificial oxidation state assignments. The organic group R is custom- 
arily regarded as a carbanion R:. Thus the following specific 
compounds, considering their ionic charges and that on the other 
ligands (if any), are all derivatives of M(III): CHsCHp- 
Co(dmgH)ppy, [(H2O)sCr-CH2CHsCHs]**,[{(CHs3-Co([14]Jane 
N,)H2O0]”*, and [CHs-Co(dpnH)H2O]*. Preparative methods includ- 
ing methods based on free radicals, nucleophilic pathways via Co, 
and electrophilic pathways are reviewed. (JRD) 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 2155, 2156, 2160, 2217, 2457, 
2483, 2694, 4047, 4066, 4462 


4035 (CONF-780942—2) X-ray diffraction study of liquid neo- 
pentane and tertiary butyl alcohol. Narten, A.H.; Sandler, S.I.; Rensi, 
T. (Oak Ridge National Lab., TN (USA); Delaware Univ., Newark 
(USA). Dept. of Chemical Engineering). 1978. Contract W-7405- 
ENG-26. 23p. Dep. NTIS, PC A02/MF AO1. 

From Structure and motion in molecular liquids; Canterbury, 
UK (13 Sep 1978). 

The x-ray scattering functions for neopentane (CMe,) at -17, 
25, and 150°C, and tertiary butyl alcohol (CMesOH) at 26°C have 
been measured. These data have been analyzed to obtain intramole- 
cular structures, and by Fourier inversion to obtain an average 
nearest neighbor hydrogen-bonded oxygen-oxygen separation dis- 
tance of 2.75A in CMe3OH and methyl-methy! separation distances 
of 4.0 A and 3.73 A in CMe, and CMe3OH, respectively. The data 
are also studied using the reference interaction site model (RISM). 
By fitting a five-center fused hard-sphere model to the neopentane 
data, estimates were obtained for the Me—Me, Me—C and C—C 
correlation functions and the molecular coordination number. Also, 
by comparing RISM predictions with the results of a Monte Carlo 
study, some insight was obtained into the accuracy of RISM theory 
for fused sphere molecules. Finally, it was found that it is not 
possible to fit the tertiary butyl alcohol data with a five-center 
reference interaction site model. 7 figures. 


4036 (PB—277469) High purity pna hydrocarbons and other 
aromatic compounds. Synthesis and purification. Final report May 
74—May 77. Eisenbraun, E.J. (Oklahoma State Univ., Stillwater 
(USA). Dept. of Chemistry). Jan 1978. 73p. NTIS PC A04/MF AO1. 
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The synthesis and/or purification of a group of polynuclear 
aromatic (PNA) hydrocarbons, commonly found as pollutants in the 
environment, are described. The steps used in a given synthesis, the 
experiments carried out, and a presentation of some instrumental 
data obtained in establishing the identity and purity of the hydrocar- 
bons are included. Publications derived from this work are cited. 


4037 High-yield synthesis and crystal structure of 1,5,9,13- 
tetraazacyclohexadecane ({16JaneN,). Smith, W.L.; Ekstrand, J.D.; 
Raymond, K.N. (Lawrence Berkeley Lab., CA). J. Am. Chem. Soc.; 
100: No. 11, 3539-3544(24 May 1978). 

The title compound, 1,5,9,13-tetraazacyclohexadecane (I), has 
been prepared in 60% yield on both a 0.01- and a 0.2-mol scale by 
the condensation of the ditosylate of 1,3-propanediol with the diso- 
dium salt of N,N’,N’”,N’’-tetra-p-toluene-sulfonyl-N,N’-bis(3-amino- 
propyl)-1,3-propanediamine, followed by the removal of the tosylate 
groups in 98% sulfuric acid. The crystal structure of I was deter- 
mined from x-ray diffraction data collected by countermethods. The 
overall symmetry of the molecule, excluding the nitrogen hydrogen 
atoms is D/sub 2d/. That the amine hydrogens on adjacent nitrogens 
are trans lowers the molecular symmetry to S,, which is obeyed 
within experimental error. The four nitrogens form a square with an 
average edge length of 2.925 (4) A. The trimethylene groups are in 
chair configurations with adjacent groups folding toward opposite 
sides of the nitrogen plane. Refinement on F? using all 1866 meas- 
ured independent reflections by full-matrix least-squares led to an R 
factor of 6.6%. Unit cell dimensions in the space group P2:/n are a 
= 12.764 (6), b = 12.201 (6), c = 9.579 (4) A; 8B = 108.13 (3)% and 
the calculated density is 1.07 g cm~* for z = 4. 3 tables, 4 figures, 64 
references. 


4038 Substrate selectivity and orientation in aromatic substitu- 
tion by molecular fluorine. Cacace, F.; Wolf, A.P. (Brookhaven 
National Lab., Upton, NY). J. Am. Chem. Soc.; 100: No. 11, 3639- 
3641(24 May 1978). 

Preliminary results on this study, performed at low tempera- 
tures, in the dark, at nearly infinite F. dilution, and at substrate 
conversions approaching zero are reported. The relative reactivity 
of the substrates tested (nitrobenzene << benzene), (toluene << 
anisole), and the substituent orientations observed (predominately 
meta in nitrobenzene and ortho-para in toluene and anisole), charac- 
terizes the aromatic halogenations by elemental fluorine as a typical 
highly unselective electrophilic substitution. Fluorine selectivity ap- 
pears to undergo a regular, modest increase with decreasing tem- 
perature, and an appreciable decrease when the reaction occurs in a 
more polar solvent. A plausible mechanism involving the electrophi- 
lic attack of a polarized fluorine molecule on the aromatic ring is 
suggested, but a detailed mechanism must await the results of further 
investigation. 


4039 Bicyclobutadienylene (tricyclo[4.2.0.0? * Jocta-1,3,5,7-te- 
traene)-eta® -cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘-cyclobuta- 
diene-n® -cyclopentadienylcobalt. Fritch, J.R.; Vollhardt, K.P.C. 
(Lawrence Berkeley Lab., CA). J. Am. Chem. Soc.; 100: No. 11, 
3643-3645(24 May 1978). 

Reaction products from the thermal rearrangement of cobalt 
complexed 1,2-diethynyl-cyclobutadienes were tentatively identified 
by spectral investigation of mixtures resulting from the photodesila- 
tion of all acetylenic silyl groups followed by column chromato- 
graphy on neutral alumina. Mass spectral and chemical properties 
were used for the relative structure assignments. Several mechanisms 
are suggested but the true identity of the intermediates will require 
further research. 


4040 Estimation of relative esterification rates by gas chromato- 
graphy as an aid in the identification of fatty acids. Sniegoski, P.J. 
(Naval Research Lab., Washington, DC). J. Chromatogr. Sci.; 16: 19- 
22(Jan 1978). 

A simple and convenient method is described for estimating 
the relative esterification rates of unknown fatty acids. The method 
involves the addition of a known acid and the gas-liquid chromato- 
graphy analysis of the partially esterified mixture. The average error 
between literature values and experimentally determined examples 
was 17%. 


4041 Violacene: a reassignment of structure. Van Engen, D. 
(Iowa State Univ., Ames); Clardy, J.; Kho-Wiseman, E.; Crews, P.; 
Higgs, M.D.; Faulkner, D.J. Tetrahedron Lett.; No. 1, 29-32(1978). 

Violacene, originally assigned the structure (see paper) isolat- 
ed from Plocamium violaceum, was the seminal compound of a 
rapidly growing group of highly halogenated, alicyclic monoter- 
penes obtained from red algae of the genus Plocamium. Subsequent 
examination of the '*C NMR spectrum of violacene raised doubts 
about the regiochemical assignment of Br and Cl at C-5 and C-10 
which could not be resolved by chemical experiments. In order to 
resolve this ambiguity and also confirm the stereochemistry at C-1, 
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we undertook a single-crystal X-ray diffraction experiment and wish 
to report a revised structure for violacene. 


4042 Ozonation of phenols and phenoxyacetic acids. Dore, M.; 
Langlais, B.; Legube, B. (Universite de Poitiers, Cedex, France). 
Water Res.; 12: 413-425(1978). 

The study of the ozonization of phenol, substituted phenols 
and some phenoxyacetic acids (2-4-D and MCPA) was carried out 
taking into consideration on the one hand the rate and the mecha- 
nism of the reaction leading to the opening of the aromatic cycle and 
on the other the consumption of ozone in relation to the degree of 
degradation. We were able to show that in a diluted solution the 
opening of the aromatic cycle could be obtained with a ratio O3/phi 
OH roughly equal to 5 and that the reaction rate depended on the 
amount of ozone produced. The existence of reactional intermediates 
and the development of a uv spectrum of the substances during the 
ozonization allowed us to show that the reaction could evolve with 
the formation of o and p benzoquinone and that the nature and 
position of the substituent along the aromatic cycle seemed to be a 
determinant factor in the orientation of the reaction. The degrada- 
tion of the substances is influenced by the pH, both as far as the rate 
and the reactional mechanism are concerned. The decrease in the 
rate of consumption of ozone resulting from the opening of the 
aromatic cycle leads us to define an optimum production of ozone, 
which depends on the concentration in aromatics to be de led and 
susceptible of leading to the formation of substances which will be 
more easily biodegradable. 


4043 Guanine hydrobromine monohydrate, C; H; Ns0.HBr.H2O. 
Wei, C.H. (Oak Ridge National Lab., TN). Cryst. Struct. Commun.; 
6: 525-529(1977). 

Three dimensional x-ray diffraction structural studies re- 
vealed the degradation product of P’P*-diguanosine 5’-tetraphos- 
phate to be the analogous guanine hydrobromide monohydrate, and 
have provided a detailed description of the hydrogen bonding net- 
work in the crystal. Crystal data, intensity data are tabulated. Struc- 
ture was resolved by use of the heavy-atom method and refined by 
the full-matrix least-squares. All hydrogen atoms which were located 
at their geometrically reasonable positions converged to a final 
conventional R(F) value of 4.1 percent. Bond lengths and bond 
angles are also included. The structural model is illustrated. 


4044 Acid assisted dechelation of man tetra(3-N- 
methylpyridyl)porphine. Hambright, P. (Howard Univ., Washington, 
DC). Inorg. Nucl. Chem. Lett.; 13: 403-405(1977). 

Data on the reaction rate for the acid forming solvolysis of 
Mn(II)-tetra-(3-N-methylpyridyl) porphyrin are presented. The reac- 
tions were first order in porphyrin, and the observed rate constant 
fitted a hydrogen ion dependence. 


4045 Oscillator and dipole strengths for chlorophyll and related 
molecules. Shipman, L.L. (Argonne National Lab., IL). Photochem. 
Photobiol.; 26: 287-292(1977). 

Previous calculations of the oscillator and dipole strengths for 
chlorophyll and related molecules are critically reviewed and, in 
some cases, important information that was not included in the 
original published reports is given. Oscillator and dipole strengths 
are reported for the Q/sub y/ (0,0) vibronic transition of chlorophyll 
a, bacteriochlorophyll a, pyrochlorophyll a, pheophytin a, and 
pyrobacteriochlorophyll a. A medium correction has been explicitly 
included in the calculation of chlorophyll oscillator and dipole 
strengths. The proper formulas are summarized for the calculation of 
oscillator and dipole strengths from visible absorption spectra. Three 
criteria for the full specification of an oscillator strength or dipole 
strength calculation are recommended; (i) the formula used must be 
given explicitly, (ii) it must be made clear whether or not a medium 
correction was applied (and if a medium correction was applied, 
then it should be given explicitly), and (iii) the limits of integration 
over v must be specified. 


4046 Methylation of chloroplatinate by methylcobalamin. 
Taylor, R.T.; Hanna, M.L. (Univ. of California, Livan Bioin- 
org. Chem.; 6: 281-293(1976). 

Incubation of 4M levels of K2PtCle and methylcobalamin 
(MeB-12) results in the complete conversion of MeB-12 to aquoB-12. 
Demethylation is optimal at pH 2.0 and is accelerated by the 
addition of K2PtCl,. The reaction is eee between MeB-12 
and K2PtCl (1 : 1). Incubation of 40 uM KePtClg with either 40 uM 
[Me-"*C]MeB-12 or [Me-*H]MeB-12 followed by lyophilization 
converts 70% of the label to a stable form which is associated with 
Pt upon subsequent paper chromatography and _ electrophoresis. 
These is no preferential loss of *H relative to '*C in the reaction 
product. When 50 pmoles each of [Me-'*C]MeB-12 and K2PtCle 
were reacted and subjected to column chromatography, a labeled 
uv-absorbing product was separated with a '*C/Pt ratio of 0.9 to 1.2. 
The *C-Pt product has absorption maxima at 260 nm and 208 nm 
with a minimum at 240 nm (Asso nm/Ageo nm = 0.5). Proton NMR 
spectroscopy confirmed the presence of an H-C-Pt covalent bonding 
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pattern (J for 'H, Pt = 
6.956). 


78.2 Hz; r for **Pt-Me + '*Pt-Me = 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 4046 


4047 Properties and reactions of ketene in the gas phase by ion 
cyclotron resonance spectroscopy and photoionization mass spectrom- 
etry. Proton affinity, site specificity of protonation, and heat of 
formation of ketene. Vogt, J.; Williamson, A.D.; Beauchampt, J.L. 
(California Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 100: No. 11, 
3478-3483(24 May 1978). 

The properties and reactions of ketene and ketene-dz are 
investigated using the techniques of ion cyclotron resonance spec- 
troscopy and photoionization mass spectrometry. The major reac- 
tion sequence initiated by the ketene molecular ion in its ground 
vibrational state at thermal energies involves sequential incorpora- 
tion of CH into the ionic product with loss of CO. The species 
C,H3O* (presumably the acyl cation) is a major product at long 
times or high pressure and does not react further with ketene 
neutrals. The energetics of ionization of ketene and ketene-d2 and the 
effect of vibrational energy on reactivity are examined using pho- 
toionization mass spectrometry and photoelectron spectroscopy. The 
threshold determined for the endothermic process CH2CO* + 
CH2CO — C,H,* + 2CO provides confirmation of the recently 
redetermined heat of formation of ketene (AH/sub f/ = -11.4 +- 0.4 
kcal/mol). Equilibrium proton transfer reactions in a number of 
mixtures lead to a determination of the proton affinity of ketene, 
PA(CH2CO) = 195.9 +- 2 kcal/mol, relative to PA(NHs) = 202.3 
+- 2 kcal/mol. The site of protonation is shown to be the methylene 
carbon. These results yield AH/sub f/(CHsCO* ) = 159.9 +- 2 kcal/ 
mol, which is discussed in light of other measurements of the heat of 
formation of the acyl cation. With sufficiently acidic species (e.g., 
CHs* ), oxygen protonation occurs. 5 tables, 4 figures, 48 references. 


4048 Localization of the dry electron by OH and OD groups in 
alcoholic and in aqueous systems. Razem, D.; Hamill, W.H.; Funaba- 
shi, K. (Univ. of Notre Dame, IN). Chem. Phys. Lett.; 53: No. 1, 84- 
86(1 Jan 1978). 

The efficiency of dry-electron scavenging for toluene in 
C:HsOH and C,HsOD has been measured in the range 150 to 300 K. 
Theoretical implications of a large isotope effect on electron local- 
ization in hydroxylic solvents are examined. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


4049 (LA-UR—78-1440) Organic synthesis with stable isotopes. 
Daub, G.H.; Kerr, V.N.; Williams, D.L.; Whaley, T.W. (Los 
Alamos Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG- 
36. 16p. (CONF-780501—2). Dep. NTIS, PC A02/MF AO1. 

From 3. international conference on stable isotopes; Oak 
Brook, IL, USA (23 May 1978). 

Some general considerations concerning organic synthesis 
with stable isotopes are presented. Illustrative examples are de- 
scribed and discussed. The examples include DL-2-amino-3-methy]- 
8C-butanoic-3,4-"°C, acid (DL-valine-'*C;); methyl oleate-1-'*C; 
thymine-2,6-'°C,; 2-aminoethanesulfonic-'*C acid (taurine-'*C); D- 
glucose-6-'*C; DL-2-amino-3-methylpentanoic-3,4-'°C, acid (DL- 
isoleucine-"*C,); benzidine-'*N2; and 4-ethy!sulfonyl-1-naphthalene- 
sulfonamide-'*N. 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 2185 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 4031 


4050 Biradical double trapping by nitric oxide. An electron spin 
resonance study. Maruthamuthu, P.; Scaiano, J.C. (Univ. of Notre 
Dame, IN). J. Phys. Chem.; 82: No. 14, 1588-1591(13 Jul 1978). 

The biradicals produced in the type I photocleavage of cy- 
cloalkanones in solution can be trapped by nitric oxide. The reaction 
results in the formation of relatively long-lived cyclic nitroxide 
radicals which contain structural information on the nature of the 
two biradical ends. The reaction is likely to proceed in a stepwise 
manner. In the case of 2-methylcyclohexanone the radical produced 
is I, 7g which g = 2.0066, a/sub N/ = 7.07 G, and a/sub H/ = 
1.91 
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4051 Photochemistry of macrocyclic copper(II) complexes. Pho- 
toinduced redox reactions of Cu[13-AtH]**’. Ferraudi, G. (Univ. of 
Notre Dame, IN). Inorg. Chem.; 17: No. 7, 1741- 1747(Jul 1978). 

The photochemical reactivity of the Cu[13-AtH]** complex is 
noticeable only for ultraviolet irradiations (254 to 370 nm). Photo- 
lyses, carried out in the presence of various alcohols, produced 
aldehydes or ketones. Two Cu(II) macrocyclic complexes, one char- 
acterized as Cu[Me,[13]monoeneN,]**, were products of the reac- 
tion. The dependence of the quantum yields on experimental varia- 
bles (acid concentration, scavenger concentration, light intensity, 
excitation wavelength) is explained in terms of a proposed reaction 
mechanism. The primary product, a Cu(III) cation—ligand radical, 
was postulated by a comparison with the behavior already reported 
for Cu[[14]dieneN,]**. 


4052 New channel for the formation of hydrogen cyanide in 
CH2—N:2 systems. Laufer, A.H.; Bass, A.M. (NBS, Washington, 
DC). Combust. Flame; 32: No. 2, 215-218(Jun 1978). 

Hydrogen cyanide was observed as a product from the photo- 
lysis of the CH2CO—Nz2 and CH2N2—Nz systems. The rate constant 
for the reaction of CH2(X*B;) with Nz was determined to be = 
10-'* cm® molecule™' s~'. A time history of the HCN production 
was obtained and a hypothesis advanced to explain its production. 20 
refs. 


4053 Effect of chemical structure on the photosensitizing effi- 
ciencies of porphyrins. Cauzzo, G. (Univ., Padua); Gennari, G.; Jori, 
G.; Spikes, J.D. Photochem. Photobiol.; 25: 389-395(1977). 

A kinetic investigation was performed on the photooxidation 
of methionine sensitized by various porphyrins at different oxygen 
concentrations. The rate of photooxidation was found to be strongly 
dependent on the nature of the sensitizer. In the case of hematopor- 
phyrin, chelation of Mg** and Zn*™ and especially of Cu* and Fe** 
caused a significant decrease of the photosensitizing efficiency. Flu- 
orescence and/or flash photolysis studies showed that such a de- 
crease is ascribed to an enhancement of the non-radiative decay of 
the first excited singlet state as well as to a reduction of the triplet 
lifetime. The sensitizing efficiency is also dependent on the nature of 
the porphyrin side chains. A reaction mechanism involving 'O2 as 
the oxidizing agent is proposed. 


4054 Sequential two photon dissociation of cyanobenzene cation. 
Orlowski, T.E.; Freiser, B.S.; Beauchamp, J.L. (California Inst. of 
Tech., Pasadena). Chem. Phys. (Amsterdam); 16: 439-445(1976). 

In continuation of our studies in the new area of multiple 
photon laser dissociation of ions, we report evidence for the sequen- 
tial two photon dissociation of cyanobenzene radical cation, 
CsHsCN*, to produce predominantly CsH,* and HCN. The com- 
plete excitation function for this process, as well as for a single 
photon process occurring at higher energies, is compared to the 
photoelectron spectrum of cyanobenzene to elucidate the nature of 
the transitions involved. An exact kinetic expression is derived and 
used to obtain information about the absorption spectra of CsHsCn* 
in its ground vibronic state and with internal energy between 2.0 and 
2.8 eV. Finally, data from our earlier study of benzene radical cation 
is reanalyzed and discussed. 7 figures, 1 table. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 4051 


4055 Radiation damage studies by x-ray photoelectron spectros- 
copy. II. Electron irradiated Li,CrO, and Li2WO,. Sasaki, T.; Wil- 
liams, R.S.; Wong, J.S.; Shirley, D.A. (Materials and Molecular 
Research Division, Lawrence Berkeley Laboratory). J. Chem. Phys.; 
69: No. 10, 4374-4380(15 Nov 1978). 

Single crystals of LigCrO, and Liz WO, were irradiated in situ 
with 0.3—1.6 keV electrons in an UHV x-ray photoelectron spec- 
trometer. Chemical shifts of core-level peaks in XPS spectra indicate 
formation of Cr(III) on the irradiated LigCrO, surface and of W (IV) 
and W (V) on the irradiated Lig WO, surface. Accompanying forma- 
tion of the reduced species, new peaks attributable to photoelectrons 
from non-bonding orbitals appear at binding energies just below the 
respective Fermi levels. A lower limit of the G value for Cr(III) 
formation is estimated to be about 1.3 x 10~? from the differential 
energy loss of the incident electrons. Comparison of this G value 
with previous data determined by ESR suggests that solid surfaces 
are far more sensitive to radiation damage than the bulk. The 
irradiation of LizWO, causes a shift in the entire XPS spectrum to 
lower binding energy, initially ~2 eV, which decreases over a 20 h 
period until the original peak positions are recovered. This is inter- 
preted in terms of surface charging caused by electron irradiation. 
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RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


4056 Hot-atom collisional energy density function. Prisant, 
M.G.; Ollison, W.M.; Cross, R.J. Jr. (Department of Chemistry, Yale 
University, New Haven, Connecticut 06520). J. Chem. Phys.; 69: No. 
11, 4797-4801(1 Dec 1978). 

Using stochastic methods we have computed the hot-atom 
collisional energy density functional, n (E) dE, the number of 
collisions suffered by a translationally hot atom between E and E + 
dE. We examine the dependence of n (E) on several variables such 
as the mass and energy of the hot atom and the parameters of the 
intermolecular potential. 


4057 Reactions of recoil generated chlorine-38 atoms with 2,3- 
dichlorohexafluoro-2-butene. Cis/trans isomerization accompanying 
chlorine for chlorine replacement. Stevens, D.J.; Spicer, L.D. (Univ. 
of Utah, Salt Lake City). J. Am. Chem. Soc.; 100: No. 11, 3295- 
3298(24 May 1978). 

Gas-phase reactions of nuclear recoil generated chlorine-38 
atoms with 2,3-dichlorohexafluoro-2-butene (2,3-DCHF2B) result 
predominantly in chlorine for chlorine substitution. The reaction 
proceeds with geometrical isomerization, and the resulting cis-trans 
branching ratios are dependent on the isomeric identity of the 
reactant and the concentration of inert diluent present. Mechanistic 
features responsible for the observed behavior are discussed in terms 
of both a thermal or near-thermal reaction path and a concurrent 
high-energy process which preferentially forms trans product from 
both cis and trans reactants. The rate for addition of near-thermal 
chlorine atoms to 2,3-DCHF2B relative to addition to ethylene was 
found to be approximately 0.018. 2 figures, 3 tables. 


PROPERTIES OF RADIOACTIVE MATERIALS 


4058 (BNIL—24571) Annual dose rate calculations for thermo- 
luminescence dating. Carriveau, G.W.; Troka, W. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
17p. (CONF-780366—2). Dep. NTIS, MF A0O1. 

From 18. symposium on archaeometry and archaeological 
prospection; Bonn, F.R. Germany (14 Mar 1978). 

Portions of document are illegible. 

Tabulations of decay data and dose rate calculations that are 
necessary for TL dating are presented. An effort has been made to 
collect the latest evaluated data and to catalog them in a form that is 
easily accessible, so that they may be updated as new revised values 
are reported. It is suggested that the largest error in thermolumines- 
cence dating will come from sources other than the tabulated 
particle energies and branching ratios. These include: (a) the alpha to 
beta thermoluminescence efficiency determination; (b) concentration 
measurements of K, Rb, Th, and U; (c) all departures from secular 
equilibrium in the uranium and thorium decay chains; and (d) the 
imprecise calibration of laboratory radiation sources. 


RADIOISOTOPE PRODUCTION 


4059 (ORNL—S5415) Transuranium processing plant semiannu- 
al report of production, status, and plans for period ending December 
31, 1977. King, L.J.; Bigelow, J.E.; Collins, E.D. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1978. Contract W-7405-ENG-26. 30p. 
Dep. NTIS, PC A03/MF AOl1. 

Portions of document are illegible. 

Transuranium elements were obtained from 13 irradiated 
HFIR targets. One batch of high-purity ***Cm (approximately 75 
mg) was separated from ***Cf. Eighteen shipments were made from 
TRU during the period. Seven HFIR targets, each containing 8 to 9 
g of curium, were fabricated. A new scrubber system was installed in 
the dissolver off-gas (DOG) stream to remove the bulk of the ''I 
and to reduce the amount sorbed in the Hopcalite—charcoal system. 
During TRU target Campaign 53, the DOG stream was scrubbed 
with hyperazeotropic nitric acid (the IODOX process). Both the 
equipment and the process performed satisfactorily. Three neutron 
sources were fabricated during this report period, bringing the total 
fabricated to date to 100. Six sources were returned to TRU and are 
available for reassignment. Special projects included the production 
of several grams of ultrahigh-purity ***Am and the development of a 
method for purification of the ZnBrz solution from a shielding 
window. The values currently being used for transuranium element 
decay data and for cross-section data in planning irradiation-process- 
ing cycles, calculating production forecasts, and assaying products 
are tabulated. 
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COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 2681, 4107 


4060 (COO—4449-1) Combustion of multicomponent fuel dro- 
plets. Progress report, 1 July 1977—30 June 1978. Sirignano, W.A.; 
Homan, H.S. (Princeton Univ., NJ (USA)). Jun 1978. Contract EC- 
77-S-02-4449. 6p. Dep. NTIS, PC A02/MF AOI1. 

A droplet generation technique and a droplet collection tech- 
nique, both of which appear to be new to the field of combustion 
research, have been invented. The generation technique involves 
cyclically pumping fuel droplets from a capillary as opposed to 
vibrating a capillary from which a jet of fuel issues in steady flow. 
Uniform size droplets have been generated between 10 and 100 Hz. 
The droplet collection technique involves a water-filled probe. The 
droplets pass through a water meniscus into the probe. A model of 
unsteady droplet vaporization which includes internal droplet 
motion and transient droplet heating has been developed. This model 
predicts vaporization rates and is of special value to the heavy 
alternate fuels. 


4061 (FE—2446-5) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly report, September—December 
1977. Gould, R.K. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). Jan 1978. Contract EX-76-C-01-2446. 23p. (AeroChem- 
TN—183). Dep. NTIS, PC A02/MF AO}. 

The objective of this program is to measure species concen- 
trations and their statistical properties at points in well-characterized 
chemically reacting turbulent flows. Such measurements are re- 
quired for (i) testing theories of reacting turbulent systems and (ii) as 
input to models which predict the behavior of practical combustors. 
The model chemical reaction being used to study turbulent mixing/ 
reacting flows is the NO/Os reaction. A photolysis/chemilumines- 
cence technique is used to measure reactant concentrations, [NO] 
and [O3], and a product concentration, [NO2], simultaneously at 
points in the flow field. From such measurements, the gers 
statistical quantities, i.e., probability density functions (pdf) pnd 
correlations of reactants and product concentrations, are yn 
veloped. These data are supplemented by measurements of the 
turbulence power spectra and intensity at the same points. During 
this quarter an examination of the signal collection optics has led to 
readjustments with reduced errors. 


4062 (FE—2446-6) Experimental study of chemically reacting 
turbulent free shear layers. Quarterly report, December 1977—March 
1978. Gould, R.K. (Aerochem Research Labs., Inc., Princeton, NJ 
(USA)). May 1978. Contract EX-76-C-01-2446. 12p. (AeroChem- 
TN—189). Dep. NTIS, PC A02/MF AO}. 

The objective of this program is to measure species concen- 
trations and their statistical properties at points in well-characterized 
chemically reacting turbulent flows. The model chemical reaction 
being used to study turbulent mixing/reacting flows is the NO/Os 
reaction. A photolysis/chemiluminescence technique is used to 
measure reactant concentrations, c/sub NO/ and c/sub Os/, and a 
product concentration, c/sub NO2/, simultaneously at points in the 
flow field. From such measurements, the required statistical quanti- 
ties, i.e., probability density functions (pdf) and correlations of 
reactants and product concentrations, are being developed. These 
data are supplemented by measurements of the turbulence power 
spectra and intensity at the same points. During this quarter, work 
has centered on data acquisition in reacting flows. A large number of 
points in a flow have been examined with between 16,000 and 64,000 
separate concentration measurements being made at each point. 
Preliminary analysis of a few of these data, performed by real-time 
analysis and by hand, on the results from this routine is discussed in 
this report. Complete analysis of these data awaits the development 
of several computer codes now being written. The data show the 
NO and Qs reactant pdf's to be strongly bimodal and a strong 
negative correlation to exist in and near the core of the Os/Nz2 jet. 
These results show that in this region mixing is poor and the rate of 
reaction is slow. As one enters the mixing layer off-axis or down- 
stream of the core, the pdf's become skewed Gaussians and the NO/ 
Os correlation increases (becomes less negative), i.e., the reaction 
rate increases. Subsequent measurements over a range of input 
reactant concentrations (Damkohler numbers) are to be made in the 
coming quarter. 


4063 (N—78-16194) Development of an experiment for deter- 
mining the autoignition characteristics of aircraft-type fuels. Spadac- 
cini, L.J. (United Technologies Research Center, East Hartford, CT 
(USA)). Sep 1977. Contract NAS3-20066. 30p. (NASA-CR—135329; 
R—78-912881-2). NTIS PC A03/MF AO1. 

An experimental test apparatus was developed to determine 
the autoignition characteristics of aircraft-type fuels in premixing 
prevaporizing passages at elevated temperatures and pressures. The 
experiment was designed to permit independent variation and evalu- 
ation of the experimental variables of pressure, temperature, flow 
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rate, and fuel-air ratio. A comprehensive review of the autoignition 
literature is presented. Performance verification tests consisting of 
measurements of the ignition delay times for several lean fuel-air 
mixture ratios were conducted using Jet-A fuel at inlet air tempera- 
tures in the range 600 K to 900 K and pressures in the range 9 atm to 
30 atm. 


4064 Burning rate of fuel cylinders. Lee, C.K. (US Bur of 
Mines, Pittsbur, # Min and Saf Res Cent, Pa). Combust. Flame; 32: 
No. 3, 271-276(Jul 1978). 

The mass burning rate of a horizontal fuel cylinder at low 
Grashof numbers is analyzed using a semiempirical method. The 
method consists of utilizing the Schvab-Zeldovich formulation with 
a flame-sheet model and measured flame standoff distances. The 
derived burning rate expressed in terms of the thermal properties of 
the solid fuel and the gaseous phase, and the cylinder radius show 
general agreement with experiment. 13 refs. 


4065 Flame measurements utilizing Raman scattering. Boiarski, 
A.A.; Barnes, R.H.; Kircher, J.F. (Battelle, Columbus Lab, Ohio). 
Combust. Flame; 32: No. 2, 111-114(Jun 1978). 

A number-density measurement of several postflame species 
and a temperature profile were obtained in a 0.l-atm methane-air 
flame utilizing Raman scattering data. Similar flame measurements 
utilizing thermocouples and microprobe/mass-spectrometer methods 
are also presented. Good experimental agreement was evident be- 
tween the scattering measurements and the probe results, which 
indicated that accurate, nonperturbing spectroscopic data can be 
obtained in combustion environments. The application of Raman 
scattering to a research furnace and a magnetohydrodynamic com- 
bustor exit environment are also briefly discussed. 10 refs. 


4066 Detection and investigation of ally] and benzyl] radicals by 
photoelectron spectroscopy. Houle, F.A.; Beauchamp, J.L. (California 
Inst. of Tech., Pasadena). J. Am. Chem. Soc.; 100: No. 11, 3290- 
3294(24 May 1978). 

Allyl and benzyl radicals have been produced by pyrolysis in 
a photoelectron spectrometer. Adiabatic and vertical IPs coincide 
for both species and are determined to be 8.13 +- 0.02 eV for allyl, 
7.20 +- 0.02 eV for benzyl, and 7.22 +- 0.02 eV for benzyl-a-do. 
Heats of formation derived from these results are 225.5 +- 1.1 kcal/ 
mol for allyl cation and 211 +- 1.1 kcal/mol for benzyl cation. 
Vibrational structure has been resolved. The results are discussed in 
terms of the role of the unpaired electron in the conjugated 7 
systems of these radicals. 6 figures, 48 references. 


4067 Product inhibition in the pyrolysis of paraffinic hydrocar- 
bons. Davis, H.G.; Williamson, K.D. (Union Carbide Corp, Chem 
and Plast, South Charleston, WVa). Prepr., Div. Pet. Chem., Am. 
Chem. Soc.; 23: No. 2, 737-753(Mar 1978). 

A model of the kinetics of hydrocarbon pyrolysis has been 
developed which fits propane cracking data for decompositions 
ranging from a few percent to the high nineties. This more than 
covers the range of interest in commercial cracking. For very low 
decompositions, 0-10%, an alternative model is suggested. With an 
additional parameter calculable from carbon number alone, the 
model also represents n-butane and n-hexane pyrolysis rate data. The 
proposed model is based on the observation that the dependence of 
integral specific rates on temperature, variable reaction time, can be 
represented by a rather high value of activation energy, E. E is 
found to be constant over a wide range of decompositions. If, 
however, specific rates are compared at constant time, variable 
decomposition, a much lower activation energy, E$prime$ is calcu- 
lated. 13 refs. 
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4068 Shock propagation in variable area ducts with changes: an 
extension of Chisnell’s method. Wendroff, B. (Los Alamos Scientific 
Lab., NM). J. Eng. Math.; 11: No. 3, 273-286(Jul 1977). 

Chisnell’s approximating ordinary differential equation for the 
motion of a shock in a variable area duct is generalized to allow for 
phase changes behind the shock. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 3861 


ERA VOL. 4, NO. 2 


4069 (CONF-760588—P1, pp 61-76) Increase in energy cost 
and high performance ratio desalting plants. Barba, D.; Liuzzo, G.; 
Tagliaferri, G. (Societa Italiana Resine, Rome). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976) 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The continuous increase in energy cost in respect to the cost 
of the other parameters forming total production cost, requires a 
confirmation of the design criteria for desalination plants. For evapo- 
rator type plants the necessity to realize higher values for the 
performance ratio must therefore be examined. Some technical- 
economical aspects of the problem are presented, and, with the help 
of a mathematical model, a quantitative analysis of energy cost 
influence on optimal design criterias for distillation plants is intro- 
duced. (LCL) 


4070 (CONF-760588—P1, pp 77-89) Impact of rising fuel 
prices on regional water supply development based on desalinated 
water. Glueckstern, P. (Mekorot Water Co. Ltd., Tel Aviv, Israel). 
1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The recent sharp rise in fuel oil prices caused a great change 
in the relative economics of the various desalting processes. The 
impact of this change was much greater on the high energy consum- 
ing distillation processes than on the much less energy consuming 
membrane processes, especially for cases where brackish water is 
available. This paper analyzes the sensitivity of desalted water costs 
to changing energy prices and discusses the relative economics of 
applying various desalting processes to three basic cases: (a) new 
installations; (b) replacement of existing distillation units by less 
energy consuming reverse osmosis units; and (c) enhancement of 
water supply systems in developing regions dependent on desalted 
water. 


4071 (CONF-760588—P1, pp 185-194) Loss of available energy 
in desalination plant. Nishimoto, W.; Sakuma, J. (Ishikawajima- 
Harima Heavy Industries Co., Research Inst., Yokohama, Japan). 
1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

The available energy consumption in distillation plants was 
studied using the concept of exergy. The processes discussed are 
MSF, VTE and VC (vapor compression). The exergy losses in these 
processes are also discussed in connection with various operation 
conditions. Generally, the exergy losses at the heat-exchange sec- 
tions are dominant in comparison with other kinds of losses. It is 
apparent from this study that the temperature difference between 
each side of a heating wall should be as small as possible from the 
viewpoint of available energy. But larger area of heating surface will 
be necessary to keep the small temperature difference. Therefore, the 
temperature difference and the heating area, in connection with the 
exergy loss, must be useful for the plant design. 


4072 (CONF-760588—P2) Proceedings of the fifth internation- 
al symposium on fresh water from the sea. Delyannis, A.; Delyannis, 
E. (eds.). (European Federation of Chemical Engineering, Athens 
(Greece). Working Party on Fresh Water from the Sea). 1976. 482p. 
(In several languages). Dep. NTIS (US Sales Only), $125.00 set. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

Forty-three papers presented at the conference are included 
in this volume. A separate abstract was prepared for each of 9 
papers. The remaining 34 papers are not in scope for the data base. 
(LCL) 


4073 (CONF-760588—P2, pp 379-384) Comparative analysis of 
different energy sources for desalination of water from the Red Sea 
and the Indian Ocean. Abdul-Fattah, A.F.; Husseiny, A.A. (lowa 
State Univ., Ames). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

Different energy sources for saline water conversion in the 
Arabian peninsula are evaluated. Although oil and natural gas seem 
to be attractive options, many benefits would be gained from utilizng 
nuclear energy. The analysis is based on economic evaluation, the 
differential between water and electricity demands, siting con- 
straints, safety factors, environmental effects, availability of transpor- 
tation, transmission problems, regional considerations, and potential 
industrial and agricultural activities which can be sustained by the 
projected production of water and power at the selected site. Cur- 
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rent practices are also reviewed and evaluated, and fuel reserves and 
energy resources are 


4074 (CONF-760588—P2, pp 15-26) Advanced desalination 
program: multibrine heater-multistage flash (MH-MSF) cycle. Awer- 
buch, L.; Rogers, A.N. (Bechtel Corp., San Francisco). 1976. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

In Proceedings of the fifth international symposium on fresh 
water from the sea. 

A reduction in the cost of energy and/or cost of heat transfer 
surface of a multistage flash (MSF) plant is achieved by an improved 
process flow sheet. The improvement is brought about by subdivid- 
ing the MSF plant into a number of interacting modules, each with 
its own brine heater. Each brine heater is fed by steam from a bleed 
port of a conventional power plant turbine. By optimizing the 
selection of steam temperatures, the process utilizes thermal energy 
of minimum value to the power cycle. This multibrine heater- 
multistage flash (MH-MSF) design has the further advantage over 
conventional MSF design in that it permits a much higher recovery 
of water from the feed brine without danger of exceeding its scale- 
forming limits. The individual modules that constitute the plant are 
of conventional MSF design, using accepted pumps, controls, and 
materials of construction. 


4075 (CONF-760588—P3) Proceedings of the fifth internation- 
al symposium on fresh water from the sea. Delyannis, A.; Delyannis, 
E. (eds.). (European Federation of Chemical Engineering, Athens 
(Greece). Working Party on Fresh Water from the Sea). 1976. 311p. 
(In several languages). Dep. NTIS (US Sales Only), $125.00 set. 

From 5. international symposium on fresh water from the sea; 
Alghero, Italy (16 May 1976). 

Thirty-three papers presented at the meeting are included in 
this volume. One paper appeared previously in ERA. A separate 
abstract was prepared for one paper. The remaining 31 papers are 
not in scope for the data base. (LCL) 


4076 (HRP—0018486) Planning guide for radiologic installa- 
tions. fascicle 1 -- radiation therapy installations. Tuddenham, W.J. 
(American Coll. of Radiology, Chicago, IL (USA). Committee of 
Dept. Planning). 1976. 174p. 

Five articles dealing with the development and operation of 
radiation therapy facilities present recommendations for the design 
of various types of radiation therapy facilities, including the universi- 
ty center, the free-standing private oncology center, and the commu- 
nity hospital radiation therapy department. Different concepts of 
department design are represented. In one article, the planning room 
is conceived to be the central feature of a facility; in another article, 
radiation therapy is designed around examination rooms. Shielding 
requirements are also discussed, as are the advantages and space and 
licensing requirements of various types of equipment. There is a need 
for planning appropriate computer facilities in conjunction with 
other equipment plans, and a critique of one radiation therapy unit is 
provided. The concept of a regional network for the delivery of 
radiation therapy services is then explored. The volume contains 
extensive illustrations in the form of floor plans, drawings, figures, 
and tables. Many of the articles include a bibliography. This is the 
first in a series of publications on radiation department design which 
will be useful to architects, engineers, and hospital planners. 


4077 (N—78-15229) Friction and wear of several compressor 
gas-path seal movements. Bill, R.C.; Wisander, D.W. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center). Jan 1978. 42p. (NASA-TP—1128; E—9276). 
NTIS PC A03/MF AO1. 

Rub interaction experiments were conducted on a series of 
sintered and plasma sprayed compressor gas path seal materials in 
contact with Ti-6Al-4V blade tip and knife edge rotors. The most 
rub tolerant materials investigated were sintered Nichrome and 
plasma sprayed nickel 25 percent graphite. The effectiveness of 
providing a compliant substrate for dense seal material coatings was 
also demonstrated. In general, it was observed that rotor wear and 
high frictional energy generation rates accompanied smearing or 
surface densification of the materials investigated. The onset of 
smearing was sensitive to rub interaction parameters and seal geome- 
try. Two complementary models were proposed to account for the 
smearing trends. One is based on thermal effects, the other on 
particulate escape effects. They were shown to be consistent with 
the experimental evidence at hand, and together they predict that 
smearing, with the onset of high energy rub conditions, is favored 
when incursion rates (radial motion) are low, incursion depths are 
high, the seal geometry is of a knife-edge character, and the seal 
particle size is small. 


4078 (NOAA-TM-ERL-NSSL—82) Tornado: an engineering- 
oriented perspective. Minor, J.E.; McDonald, J.R.; Mehta, K.C. 
(National Oceanic and Atmospheric Administration, Norman, OK 
(USA). National Severe Storms Lab.). Dec 1977. 216p. NTIS. 
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Six years of investigations, evaluations and reporting of wind- 
storm damage events have provided engineers with their own per- 
spective of the tornado. This perspective is presented in a manner 
which is intended to enhance both the engineer's and meteorologist’s 
understandings of the phenomenon. In addition, the presentation of 
an engineering-oriented perspective of the tornado serves to estab- 
lish and demonstrate the feasibility of designing buildings and facili- 
ties against tornadoes. 


4079 (RFP—2844) Least material condition. Haefele, W.A. 
(Atomics International Div., Golden, CO (USA). Rocky Flats 
Plant). 1978. Contract EY-76-C-04-3533. Sp. (CONF-781021—1). 
Dep. NTIS, PC A02/MF AOl1. 

From ANSI Y14.5 committee meeting; Albuquerque, NM, 
USA (2 Oct 1978). 

The use of the Least Material Condition (LMC) concept is a 
valuable aid in the design of gages and tooling. Its use is as necessary 
in gage and tool design as the Maximum Material Condition concept 
is in product design. The LMC is illustrated by three examples. 
(TFD) 


4080 (SAND—78-0874C) Optimal terrain-aided navigation sys- 
tems. Hostetler, L.D. (Sandia Labs., Albuquerque, NM (USA)). Jun 
1978. Contract EY-76-C-04-0789. 14p. (CONF-780814—3). Dep. 
NTIS, PC A02/MF AO1. 

From Atmospheric flight mechanics conference; Palo Alto, 
CA, USA (7 Aug 1978). 

The basic framework for applying Kalman filtering tech- 
niques to radar terrain-clearance data is investigated. By recursively 
Kalman processing each individual radar measurement separately, a 
whole new class of terrain-aided navigation schemes becomes availa- 
ble which in the past could not be developed using simple correla- 
tion algorithms. To diminish the effect of terrain nonlinearities, 
adaptive stochastic linearization techniques are utilized in a second- 
order filter formulation. As an application example results are pre- 
sented indicating the performance improvements available through 
continuous terrain-aiding of an inertial, an air-data, and a velocity- 
sensing navigation system. 


4081 (TAC-HP—78-001) Heat pipe technology: a bibliography 
with abstracts. Quarterly update, January—March 1978. (New 
Mexico Univ., Albuquerque (USA). Technology Application 
Center). 31 Mar 1978. 70p. Technology Application Center, Univ. of 
New Mexico, Albuquerque, NM. 

Portions of document are illegible. 

The bibliography contains ninety references that are subject 
arranged. Author and keyword indexes are included. (TFD) 


4082 (UCRL—52552) Plan for conducting an international ma- 
chine tool task force. Sutton, G.P.; McClure, E.R.; Schuman, J.F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 28 
Aug 1978. Contract W-7405-ENG-48. 34p. Dep. NTIS, PC A03/MF 
AOl. 

The basic objectives of the Machine Tool Task Force 
(MTTF) are to characterize and summarize the state of the art of 
cutting machine tool technology and to identify promising areas of 
future R and D. These goals will be accomplished with a series of 
multidisciplinary teams of prominent experts and individuals experi- 
enced in the specialized technologies of machine tools or in the 
management of machine tool operations. Experts will be drawn from 
all areas of the machine tool community: machine tool users or 
buyer organizations, builders, and R and D establishments including 
universities and government laboratories, both domestic and foreign. 
A plan for accomplishing this task is presented. The area of machine 
tool technology has been divided into about two dozen technology 
subjects on which teams of one or more experts will work. These 
teams are, in turn, organized into four principal working groups 
dealing, respectively, with machine tool accuracy, mechanics, con- 
trol, and management systems/utilization. Details are presented on 
specific subjects to be covered, the organization of the Task Force 
and its four working groups, and the basic approach to determining 
the state of the art of technology and the future directions of this 
technology. The planned review procedure, the potential benefits, 
our management approach, and the schedule, as well as the key 
participating personnel and their background are discussed. The 
initial meeting of MTTF members will be held at a plenary session 
on October 16 and 17, 1978, in Scottsdale, AZ. The MTTF study 
will culminate in a conference on September 1, 1980, in Chicago, IL, 
immediately preceeding the 1980 International Machine Tool Show. 
At this time, our results will be released to the public; a series of 
reports will be published in late 1980. 


4083 (UCRL—81553) Successful management of new optical 
fabrication projects. Wallerstein, E.P. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 14 Aug 1978. Contract W-7405- 
ENG-48. 22p. (CONF-780829—3). Dep. NTIS, PC A02/MF AOI. 

From 22. symposium and instrument display; San Diego, CA, 
USA (28 Aug 1978). 
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In the business of high precision optical components, whether 
rototype, small or intermediate quantities, certain characteristic 
ditke ulties are frequently encountered affecting both customer and 
pea Among them are misinterpretation of specifications, erratic 
pricing, late bids, inability to perform, economic losses on the part of 
vendors, and, especially, late deviveries. Problems, and occasional 
disasters, may be expected when state of the art optical fabrication 
projects are undertaken, but many of these een ed recurring 
syndromes should be reduced through the application of some 
management principles. These include: (1) assessment of relative 
capabilities within the industry; (2) clarification of project require- 
ments through discussion with customer prior to submitting propos- 
al; (3) codified baseline pricing guidelines from which to make 
pricing decisions; (4) radical review of project at time of order; (5) 
establisment and monitoring of procedures and milestones, and (6) 
open, knowledgeable, and objective communication with customer 
when questions or difficulties arise. Examples and detailed sugges- 
tions for putting these principles into operation are provided. 


4084 (Y/DA—7747, pp 25-30) Linear induction motor. Bark- 
man, W.E.; Adams, W.Q.; Berrier, B.R. 11 Jul 1978. 

In LASL Laser Mirror Program. Excerpts from Y-12 Devel- 
opment Division technical progress reports for period ending March 
1, 1978. 

A linear induction motor has been operated on a test bed with 
a feedback pulse resolution of 5 nm (0.2 pin). Slewing tests with this 
slide drive have shown positioning errors less than or equal to 33 nm 
(1.3 pin) at feedrates between 0 and 25.4 mm/min (0-1 ipm). A 0.86- 
m (34-in)-stroke linear motor is being investigated, using the SPACO 
machine as a test bed. Initial results were encouraging, and work is 
continuing to optimize the servosystem compensation. 


4085 Heat exchangers. Roetzel, W. (Hochschule der Bundes- 
wehr, Hamburg (Germany, F.R.). Inst. fuer Mechanik und Thermo- 
dynamik). Fortschr. Verfahrenstech.; No. 15, 161-174(1977). (In 
German). 

More than 110 publications of the years 1975 and 1976 on the 
subject of ‘Heat exchangers’ are reviewed. The following has been 
included: books and reviews, calculation methods for heat exchang- 
ers without phase changes, investigations of fin-tube heat exchangers 
and special constructions, calculation methods for condensers and 
evaporators, cooling towers and direct heat exchangers. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


4086 Josephson effect. Sever, F. Obz. Mat. Fiz.; 24: No. 5, 175- 
183(Sep 1977). (In Yugoslavian). 

The basic facts about the Josephson effect are described. The 
relation for the current through the weak link between two parts of 
a superconducting metal is derived. Some examples of application of 
the Josephson effect are considered. 


4087 Superconducting field winding for the rotor of a turbo- 
generator. Intichar, L.; Kueter, H.; Weghaupt, E. (to Kraftwerk 
Union A.G., Muelheim an der Ruhr (Germany, F.R.)). 
German(FRG) Patent 2,605,593/A/. 18 Aug 1977. Sp. (In German). 

A superconducting field winding in the rotor of a turbogener- 
ator is described, in which the coils of the windings, consisting of 
several superimposed directly cooled conducters, are held in the 
slots of a winding carrier. As the magnetic field strength is higher in 
the lower part of the slot, and therefore the current density in the 
conductor is lower there than in the upper part of the slot, the 
conductors in the lower part of the slot have a greater crossection 
than in the upper part. The conductors of rectangular crossection are 
situated lying flat in the upper part of the slot but standing on their 
shorter side on the lower part. The plates of insulating material on 
the sides of the coils have open axial cooling channels on the sides 
towards the conductors, for the liquid helium coolant. 


4088 Convenctive heat transfer in turbulent flow of refrigerant 
in electrical superconducting cables. Alad’ev, 1.T.; Voskresenskii, 
K.D.; Turilina, E.S.; Ivlev, A.A. (Krzhizhanovskiy Power Res Inst, 
USSR). Heat Transfer - Sov. Res.; 9: No. 4, 138-144(Jul-Aug 1977). 

Heat transfer in superconducting cables is described on the 
basis of semiempirical relations. Quite simple equations for transfer 
of heat to liquid helium are obtained. The results of calculations are 
compared with experimental results over the super-critical range of 
variables. 9 refs. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TC CITATION(S) 2585, 2603, 4495 


4089 (NUREG/CR—0096) Reference critical experiments. 
Progress report, January 1—March 31, 1978. Oh, I.; Pecora, D.; 
Rothe, R.E. (Atomics International Div., Golden, CO (USA). 
Rocky Flats Plant). May 1978. 25p. (RFP—2795). NTIS $4.50. 
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Five special cans of oxide, used to fill the regions around the 
driver support and source removal slots, have been packed and 
adjusted to an H/U of 0.75 by injecting measured quantities of 
water. Handstacking of the metal and solution uranium drivers has 
been completed. Two pairs of solution driver cans were fabricated of 
type 304 stainless steel and their dimensions measured. Handstacking 
of the low-enriched oxide cans at an H/U = 0.75 was performed on 
the horizontal split table in the concrete reflector. The first table 
closure of the concrete-reflected oxide experiment had the solution 
driver cans in the array, but they contained no solution. The recipro- 
cal multiplication was measured as a function of the table separation, 
and a value of 0.55 with the table completely closed was achieved. A 
proposal for thirteen critical experiments to be added to the existing 
low-enriched oxide experiments was submitted to NRC for approval. 
These additional experiments are to determine the conditions for 
criticality for arrays of low-enriched oxide (H/U = 0.75) with 
various moderating materials interspersed among the units. 


4090 (SAND—77-1750(Vol.3)(No.3), pp 7-11) Spent-nuclear- 
fuel shipping cask tests. Sep 1977. 

In Sandia technology. 

High-speed impact testing of nuclear fuel shipping casks has 
demonstrated that current analytical and scale modeling techniques 
can be used to predict vehicular and cask damage even in extremely 
severe accident environments. 


SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 2607 


4091 (NUREG/CR—0322) Effects of temperature on the 
energy-absorbing characteristics of redwood. Von Riesemann, W.A.; 
Guess, T.R. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 21p. (SAND—77-1589). Dep. NTIS, PC 
A02/MF AOl. 

Redwood is used as an impact energy-absorbing material in 
the plutonium air transportable (PAT) package. To function proper- 
ly the redwood must retain its properties over a wide temperature 
range. Since data were not available, an experimental program was 
conducted on 3-inch cubes of redwood over the temperature range 
of -40 to 230°F (-40 to 110°C). The specific energy, average crush- 
ing stress, and percent compression at bottoming are presented for 
the 22 specimens tested. Average values show an approximately 


10% decrease in the specific energy and average crushing stress for a 


temperature rise from 70 to 230°F (21 to 110°C); and an approxi- 
mate 30% increase in these quantities for a decrease from 70 to - 
40°F (21 to -40°C). 10 figs. 


4092 (SAND—77-0466) Impact analysis of spent nuclear fuel 
shipping casks. Huerta, M.; Dennis, A.W.; Yoshimura, R.H. (Sandia 
Labs., Albuquerque, NM (USA)). Jul 1978. Contract EY-76-C-04- 
0789. 24p. Dep. NTIS, PC A02/MF AO1. 

A full-scale testing program involving impact tests of spent- 
nuclear-fuel shipping systems is described. The program is being 
conducted by Sandia Laboratories for the Environmental Control 
Technology Division of the U.S. Energy Research and Develop- 
ment Administration. The paper describes the analytical and scale 
modeling techniques being employed to predict the response of the 
full-scale system in the very severe impact tests. The analytical 
techniques include lumped parameter modeling of the vehicle and 
cask system and finite modeling of isolated shipping casks. Some 
preliminary results from the mathematical analyses and scale model 
tests demonstrate close agreement between these two techniques. 
Scale models of the systems are also described and some results 
presented. 


4093 (SAND—77-0466) Impact analysis of spent nuclear fuel 
shipping casks. Huerta, M.; Dennis, A.W.; Yoshimura, R.H. (Sandia 
Labs., Albuquerque, NM (USA)). Jul 1978. Contract EY-76-C-04- 
0789. 23p. Dep. NTIS, PC A02/MF AOl1. 

A presentation made at the CUBE (Computer Use By Engi- 
neers) Symposium, October 1976, in Albuquerque, New Mexico is 
summarized. A full-scale testing program involving impact tests of 
spent-nuclear-fuel shipping systems is described. This program is 
being conducted by Sandia Laboratories for the Environmental 
Control Technology Division of the U.S. Energy Research and 
Development Administration. The analytical and scale modeling 
techniques being employed to predict the response of the full-scale 
system in the very severe impact tests are described. The analytical 
techniques include lumped parameter modeling of the vehicle and 
cask system and finite modeling of isolated shipping casks. Some 
preliminary results from the mathematical analyses and scale model 
tests demonstrate close agreement between these two techniques. 
Scale models of the systems are also described and some results 
presented. 


4094 Security during the transportation of irradiated nuclear 
fuel in railroad casks. Larsen, J. (General Electric Co., San Jose, 
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—— pp 3p, Paper A 76 631-2 of IEEE Power Engineering Society. 
rs from the joint power generation conference. New York; Inst. 
lectrical and Electronics Engineers, Inc. (1977). 

From IEEE-ASME joint power generation conference; Buf- 
falo, NY, USA (19 Sep 1976). 

As the world expands its use of nuclear power, the potential 
risks associated with the transportation of irradiated nuclear fuel also 
increases. The security aspects of the transportation of irradiated fuel 
are examined. General Electric's IF-300 cask is shown to be highly 
resistant to illicit use. 


TRANSPORT AND STORAGE FACILITIES 


4095 Pipe grid statistics as a basis for planning. Hofer, P. 
(Technische Werke der Stadt Stuttgart A.G. (Germany, F.R.)). Gas- 
Wasserfach, Gas-Erdgas; 119: No. 1, 7-i2(Jan 1978). (In German). 

Statistics on pipeline failures established manually allow only 
a limited evaluation. Specific questions can only be studied with 
difficulty. The conventional method described consists of a general 
evaluation sheet and optical failure marking and is suitable for 
smaller distribution systems. The amount of data gained from larger 
systems suggest the use of EDP equipment, allowing an integrated 
system of statistics to be set up, concerning piping sections, failures, 
and repair, thus allowing general and specific evaluations and, based 
on given criteria, also the listing of individual line sections. 


4096 Ten years of construction of spherical high pressure gas 
containers in Berlin. Gutsche, H. (Berliner Gaswerke (GASAG) 
(Germany, F.R.)); Roedel, R.; Scholze, W.; Wawer, G. (Technischer 
Ueberwachungs-Verein e.V., Berlin (Germany, F.R.)). Schweissen 
Schneiden; 29: No. 9, 358-362(Sep 1977). (In German). 

Four high-pressure spherical containers have been built in 
Berlin as gas storers since 1968. The planning work, designs of the 
constructions and fabrication are dealt with, as well as the building 
and assembly control in particular, which must meet higher demands 
as the sites are in the middle of built-up areas. The considerations 
leading to the choice of St E 51 as container material is especially 
discussed. The spherical elements were electric-arc welded. 


4097 Conveyance of solids in piping. Weber, M. Rohre, Rohrlei- 
tungsbau Rohrleitungstransp.; 16: 82-88(Feb 1977). (In German). 

This paper describes the principle of conveying solids 
through pipelines and then deals with the advantages and drawbacks 
of such installations. Specific features of pneumatic, hydraulic and 
hydro-pneumatic conveyance of solids are considered, together with 
the costs of these systems. (In German) 


4098 Occurrence and elimination of pipe tacking. Khasaev, 
R.M.; Kuliev, R.B. Neft. Khoz.; No. 6, 17-20(1977). (In Russian). 

A study is made of pipe tacking during the simultaneous 
action of temperature, pressure and pipe rotation effects on the pipe. 
The tacking force was shown to grow significantly under the 
influence of large drops in pressure and temperature. The mechani- 
cal impact of the pipe on filtration scum, all other things remaining 
equal, also leads to a growth in tacking strength. Recommendations 
are offered for increasing the effectiveness of eliminating tacking. 2 
tables, 3 figures. 


4099 Development of welding technique for longitudinal welded 
large-diameter pipe production. Duren, C.F.; Hieber, G.; Wiedenhoff, 
W.W. Greenwich, CT; Climax Molybdenum Co. (1976). 35p. 

The relationship between the heat input, the welding speed 
and the wall thickness of the pipe is shown for submerged-arc 
longitudinal welding of large-diameter pipes using the three-elec- 
trode method. Each electrode performs a special function which has 
to be optimized to arrive at a favorable weld shape. This will be 
discussed in detail using ac welding with acid flux as an example. 
Observation of the processes in the welding cavity using x-ray high- 
speed photography contributes to a better understanding of multiple- 
electrode welding. Using MnNbV and MnMoNb steels, a report is 
made on technical alloying measures to increase the toughness 
values in the dendritic structure of the solidified welds. In so doing, 
the toughness behavior is examined in relation to the structure 
appearance and the degree of cleanliness of the welds. Reference is 
made to the development of water-quenched and tempered large- 
diameter pipes with especially high non-susceptibility to brittle frac- 
ture of the weld and the heat-affected zone. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 2273, 2306, 2359, 2406 


4100 (SAND—78-0318C) Review of attachment of Stratapax 
using gas pressure diffusion bonding. Jellison, J.L.; Huff, C.F. (Sandia 
Labs., Albuquerque, NM (USA)). 1978. Contract EY-76-C-04-0789. 
29p. (CONF-780930—1). Dep. NTIS, MF A0O1. 

From Energy technology conference; Houston, TX, USA (17 
Sep 1978). 
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Portions of document are illegible. 

The development of the gas pressure diffusion bonding tech- 
nique for attachment of Stratapax/sup R/ diamond cutters to studs 
or bit blanks is reviewed. The results presented previously on this 
continuing project are updated. The process has been developed to a 
point where bonded parts can be obtained from commercial suppli- 
ers. A complete description is given of the latest bonding process 
including surface conditioning, metallization, canning, and gas pres- 
sure bonding. Results from experiments designed to facilitate reliable 
fabrication are included. Bond strengths of samples obtained from 
commercial suppliers have shear strengths (500 MPa) comparable to 
those developed at Sandia Laboratories. Results from laboratory 
drilling experiments are also included. These tests were run to 
demonstrate the reliability of the bond in a fatigue environment. 
With a suitable attachment technique and adequate cooling, the 
Stratapax has demonstrated superior cutting capabilities in rock with 
rates of penetration to 90 fph in Sierra White Granite. 


4101 Butt welding as a means of joining winding ropes during 
rope changing. Ulrich, E.; Zubiller, H. Glueckauf; 114: "No. 7, 301- 
305(Apr 1978). (In German). 

Adequate maximum loads and appropriate ss can 
be specified for rope joins required, during rope changing work on 
winding installations in shafts with surface outlets. The results of 
tests on butt welds carried out at the rope testing station of the 
Westfaelische Berggewrkschaftskasse’s Institute of Winding, Haul- 
age and Materials indicate that a steel core inserted at the butt weld 
gives the best rope join for rope changing purposes. 


4102 Temperature measurement in a well shaft during circula- 
tion of fluids in it. Pupkov, V.S. Neft. Khoz.; No. 6, 63-65(1977). (In 
Russian). 

During well cementing in northern Sakhalin in order to select 
the temperature conditions for the feed of the packing materials it is 
necessary to take into consideration the cooling of the bottom hole 
during the circulation time of the drilling fluid. A formula is given 
for determining this with permissible error. For determination of the 
temperature maximum in the transpipe space of the well during 
circulation, measurements of the temperature distribution at small 
distances from each other are necessary. 


LASERS 
REFER ALSO TO CITATION(S) 4665, 4871 


4103 (AD-A—050334) Light emission produced by reactions 
between rare gas ions and fluorine-containing gases. Final report 15 
jun 76-15 jun 77. Jones, E.G.; Sides, G.D. (Wright State Univ., 
Dayton, OH (USA). Brehm Lab.). 15 Aug 1977. 53p. NTIS PC 
A04/MF AO1. 

The research project reported here was undertaken in an 
effort to determine whether excited rare gas halides, specifically, 
KrF and ArF, could be produced by ion-molecule reactions between 
the rare gas atomic ions and fluorine- containing gases such as F2 
NFs, and SFs. No excited rare gas halide emissions were observed 
for any of the systems studied. Emissions resulting from the ion- 
molecule reactions investigated were all atomic and could be as- 
signed to He, F, F+, Ar, Ar+, Kr, Kr+, N or N+ transitions. 


4104 (AD-A—050465) Radiation and laser potential of homo- 
and hetero-nuclear rare-gas diatomic molecules. Annual technical 
report 1 Oct 1976—1 Oct 1977. Walker, W.C.; Tanaka, Y. (California 
Univ., Santa Barbara (USA). Quantum Inst.). 1 Dec 1977. 15p. NTIS 
PC A02/MF AOl. 

Emission spectra from the vacuum ultraviolet to the visible 
region have been obtained from the rare gas dimers of helium, neon, 
argon and krypton and from the xenon oxide excimer. Several new 
discrete and diffuse bands together with both structured and unstruc- 
tured continua have been observed and some have been tentatively 
identified with specific electronic states of the molecule. Several of 
these spectra appear only under specific excitation conditions and 
were thus revealed in this research for the first time. Significant new 
results for helium and argon dimers have been obtained. A study of 
the higher excited states of rare gas - oxide and sulfide excimer is 
underway. 


4105 (N—78-15473) Mode-locked frequency doubled Nd:YAG 
laser. Final report. Brookman, J.S. (McDonnell Douglas Astronau- 
tics Co., St. Louis, MO (USA)). Jun 1976. Contract NASS5-20610. 
29p. (NASA-CR—156657; MDC-E—1539). NTIS PC A03/MF 
AOl. 

The design, fabrication, test, and delivery of two mode- 
locked, frequency doubled Nd:YAG laser systems are described. 
Each system was comprised of two units, the laser head and optics 
on an Invar plate and the electronics control unit in a relay rack 
chassis panel. Laser number one operated at a repetition rate of 400 
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MHz and was designed for use in an optical communication system. 
Laser number two operated at 200 MHz repetition rate and was 
designed for optical ve and target signature experiments. Both 
lasers had a pulse width of 200 ps at the 10% amplitude points at 
1.064 micrometer wavelength (150 ps at 0.532 micrometers) with an 
amplitude stability of + or - 4%. Output power exceeded the design 
goals. 


4106 (SAN—1554-1) Fluid mechanics of fusion lasers. Final 
technical report. Shwartx, J.; Golik, R.J.; Merkle, C.L.; Ausherman, 
D.R.; Fishman, E. (TRW Defense and Space Systems Group, Re- 
dondo Beach, CA (USA)). Apr 1978. Contract ES-77-C-03-1554. 
78p. Dep. NTIS, PC A0S/MF AOI. 

The primary objective of this study is to define the fluid 
mechanical requirements for a repetitively-pulsed high energy laser 
that may be used as a driver in an inertial confinement fusion system 
designed for electric power generation. Emphasis was placed on 
defining conceptual designs of efficient laser flow systems that are 
capable of conserving gas and minimizing operating power require- 
ments. The development of effective pressure wave suppression 
concepts to produce acceptable beam quality for fusion applications 
was also considered. 


4107 (SAND—78-1259) Interim report on the Nd:YAG/glass 
laser system for the SLL Combustion Research Facility. Sandoval, 
R.P.; Franklin, F.R. (Sandia Labs., Albuquerque, NM (USA)). Au 
1978. Contract EY-76-C-04-0789. 43p. Dep. NTIS, PC A03/M 
AOl. 


As a first step toward the development of a state-of-the-art 
frequency-doubled Nd:YAG/glass laser system for the SLL Com- 
bustion Research Facility, a preliminary study has been conducted to 
design a suitable laser oscillator/amplifier capable of meeting the 
particular requirements for pulsed Raman measurements. The report 
summarizes the performance of several Nd:YAG oscillator/amplifier 
designs and reports the successful reduction and/or elimination of 
relaxation oscillations in the long-pulse operation of these lasers. 
Experimental measurements of the laser beam quality (spatial and 
temporal) and the spectral bandwidth of the various oscillator de- 
signs were also made. Computer modeling of the spatial beam profile 
in the various cavity configurations has been used to determine the 
most stable cavity design for the oscillator. 


4108 Laser tye stability. Pt. 4. Photodegradation relationships 
for bicyclic dyes in alcohol solutions. Fletcher, A.N. (Naval Weapons 
Center, China Lake, Calif. (USA). Research Dept.). Appl. Phys.; 16: 
No. 1, 93-97(May 1978). 

Changes in the absorption of a dye laser solution are exam- 
ined after excitation with a xenon flashlamp. It is found that the rate 
of bleaching as a function of the total input energy of coumarin or 
quinolone dyes in ethanol increases in direct proportion to the dye 
concentration. This relationship suggests that the dye reacts with a 
photoproduct of the solvent rather than being directly decomposed 
by the xenon flash. We have measured the conversion of the dye to 
form products, P, absorbing at the lasing wavelength. Results corre- 
spond to the dye reacting with a precursor of P to form either 
insoluble products or ones not absorbing at the lasing wavelength. 
Thus larger total amounts of bleached dye do not proportionately 
increase P, and hence do not proportionately inhibit lasing. Further- 
more, we find that P increases with the total input energy fairly 
independent of the rate of bleaching for a given bicyclic dye in an 
alcohol solution. 


4109 Divergence of a dye laser beam. Hondra, A.D.; Kozlov, 
N.A. Zh. Prikl. Spektrosk.; 28: No. 5, 796-803(May 1978). (In Rus- 
sian). 

The effect of non-uniform distribution of an inverse popula- 
tion over the resonator cross-section on the number of generated 
transverse modes in a dye laser was investigated by the Anan‘ev 
technique using an ideal resonator two-dimensional model. As a 
result of generated beam self-absorption the saturation of transverse 
modes with pumping power occurs faster in the laser used than in 
solid state lasers. Corresponding kinetic equations are derived and 
numerically investigated with a view to studying the kinetics of 
transverse mode generation for the non-uniform distribution of 
pumping density. 


4110 Oscillation spectrum expansion of the pulsed CO, lasers. 
Bertel, I.M.; Kuntsevich, B.F.; Petukhov, V.O.; Trushin, S.A.; Chur- 
akov, V.V. Zh. Prikl. Spektrosk.; 28: No. 5, 804-807(May 1978). (In 
Russian). 

The possibility of the oscillation spectrum expansion of high 
power CO>-lasers without pressure increase was investigated. Oscil- 
lation on the vibration-rotation transitions of 00°n-[10°(n— 
1).02°(n—1)}I,II, n greater than 1 (sequence bands) was considered. 
Calculations were made both for transverse electrical discharge and 
for resonance optical pumping. Relatively high gain comparable to 
that on the regular bands was realized on the sequence band lines at 
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moderate input energies, and considerable output intensity (0.3 to 5 
MW) may be reached. 


4111 New active substances for complex organic compound 

lasers. Borisevich, N.A.; Gorelenko, A.Ya.; Kalosha, IL; 
Povedailo, V.A.; Tolkachev, V.A. Zh. Prikl. Spektrosk.; 28: No. 5, 
906-908(May 1978). (In Russian). 

Stimulated radiation was obtained on 13 complex organic 
compounds in the gas phase with the stabilizing gas pentane. Genera- 
tion spectra lie in the 360 to 545 nm range. Wavelengths of genera- 
tion, concentration of foreign gas, absorption and luminescence 
spectra of rarified vapors and coefficients of extinction in maxima of 
absorption spectra are given for some of the investigated substances. 
Transverse pumping was performed with a 1 MWt nitrogen laser. 


4112 Dynamic theory of the spiked regime of ruby lasers. 
Gainer, A.V.; Komarov, K.P.; Folin, K.G. Opt. Spectrosc. (USSR) 
(Engl. Transl.); 44: No. 4, 447-449(Apr 1978). 

On the basis of an analysis of experimental data, a conclusion 
is drawn concerning the dynamic causes of spiked lasing of a ruby 
laser. The effect on the nature of relaxation oscillations is caused by 
an additional interaction between lasing modes through the nonlin- 
ear susceptibility of the matrix of the active medium or the nonlasing 
levels of active centers. It is shown that the additional interaction, 
which leads to the suppression of weak modes in the presence of 
strong ones, under conditions of spatially nonuniform removal of 
inversion leads to undamped pulsations that are associated with an 
alternation of separate modes of oscillation. This mechanism of 
spiked lasing is in good agreement with known experimental facts, 
including some that have not previously been explained. 


4113 Automatic system for measuring the concentration of ad- 
mixture atoms in an MHD laser. Nefedov, A.P.; Urinson, A.S. Zh. 
Prikl. Spektrosk.; 28: No. 3, 402-407(Mar 1978). (In Russian). 

A system for rapid scanning of the spectrum and remote 
control photoelectric recording of the contours of spectral lines has 
been developed and described. Questions concerning the automatic 
processing of the contours of spectral lines on the electronic comput- 
er s, obtain atom concentration during the experiment are consid- 
ered. 


4114 Existence and stability of a beat regime with resonator 
frequency in a ring laser. Fedchenya, I.1.; Kruglik, G.S. ZA. Prikl. 
Spektrosk.; 28: No. 3, 421-424(Mar 1978). (In Russian). 

On the basis of a general qualitative analysis of quantum 
equations of motion describing the dynamics of a ring laser beat 
signal, a proof is given of the theorem of the existence and stability 
of the beat regime with resonator frequency. 


4115 Control for the Shiva laser system. Greenwood, J.R. 
(Lawrence Livermore Lab., CA); Holloway, F.W.; Ozarski, R.G.; 
Rupert, P.R. Jnd. Res.; 3: 60-64(Nov 1977). 

The most recent laser system at Lawrence Livermore Labo- 
ratory is Shiva” (peak power, over 2 x 10'* W). The goal of Shiva is 
to demonstrate significant thermonuclear burn by isentropic com- 
pression of the deuterium/tritium target to more than 1,000 times its 
normal liquid density. Isentropic compression requires a shaped laser 
pulse, carefully controlled irradiation of the target, and high laser 
power and energy. Therefore, Shiva has been designed to deliver 
focusable energy of more than 10 kJ within less than 1 nsec. The 
main elements of the Shiva laser system are a master oscillator, 20 
separate laser amplifier chains mounted on a space frame, and an 
isolated target chamber. The Shiva laser system is controlled by a 
net of computers. Each of the four major laser sections (power 
conditioning, alignment, beam diagnostics, and target diagnostics) is 
interfaced to sets of first-level microprocessors. These are, in turn, 
connected to a second-level minicomputer associated with each laser 
section. A top-level computer connected to the four minicomputers 
will provide overall integrated control. 


4116 Dye lasers. Vedlin, B. Obz. Mat. Fiz.; 24: No. 5, 170- 
174(Sep 1977). (In Yugoslavian). 

The energy spectrum of dye molecules is described and the 
energy transitions that influence laser operation are discussed. The 
expression for the optimum coupling value of the output mirror is 
derived. 


4117 Properties of ring resonators with back direction linkage 
through reverse reflection. Sardyko, V.1.; Severikov, V.N. Zh. Prikl. 
Spektrosk.; 26: No. 5, 826-833(May 1977). (In Russian). 

An examination is made of the properties of a ring resonator 
whose back direction linkage is accomplished directly by placing a 
reflector in it. Besides being of interest in itself, this model resonator 
can also describe back scattering in a certain approximation. Quality 
factors, frequency and phase characteristics of a resonator’s fluctu- 
ation types can be determined on the reflector in an approximation 
of plane waves by the boundary conditions method. Each linear 
mode of the resonator under study in the general case is divided into 
two types of fluctuations with various frequencies and quality fac- 
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tors where the distribution of two types of fluctuations with an 
identical axial index q in the back directions is different and depends 
on the reflection factor, the reflector’s transmission, and speed of 
rotation. Experimental tests were conducted with an active resona- 
tor. The results of the experimental studies agree with the results of 
theoretical analysis with an accuracy prior to the effects caused by 
influence of the active medium. 


4118 Mutual connection between changes in the characteristics 
of laser radiation and pumping tubes in prolonged operation. Basov, 
Yu.G.; Makarov, V.N.; Tatarskii, V.A.; Boldyrev, S.A. Zh. Prikl. 
Spektrosk.; 26: No. 5, 834-840(May 1977). (In Russian). 

The linear relationship was analytically found between rela- 
tive changes in the generation energy of a laser and the strength of 
the pumping tube’s light. As experimentally demonstrated on solid 
state ruby lasers, on neodymium aluminium-yttrium garnet as well as 
on a fluid dye laser, the experimental data confirm well the relation- 
ship found, and this can be used for predicting the longevity of tubes 
utilized in a laser. 


4119 Effect of spectral composition of pumping on the photor- 
eactions of Rhodamine 6 Zh. Korobov, V.E.; Slavnova, T.D.; Chibi- 
sov, A.K. Zh. Prikl. Spektrosk.; 26: No. 5, 841-843(May 1977). (In 
Russian). 

A study was made of the effect that the spectral composition 
of pumping has during the impulse photo-excitation of aqueous and 
alcohol solutions of rhodamine 6 Zh on the yield of the dye’s ion 
radicals. With respect to the type of changes in induced absorption, 
the pumping area can be divided into three intervals: >420; 270 to 
240 and <270 nm. The formation of a dye’s ion radicals in uv 
radiation can occur as a result of 2-photon (270 equal to or less than 
lambda/sub g/ < 420 nm) and mono-photon absorption with the 
participation of higher excited states (lambda/sub g/ < 270 nm). 
The important role of hydrophobic interaction in these reactions is 
underscored. 


4120 Discharge of high quality passive modulator of a ruby laser 
in a resonator with prism. Serdykov, V.I.; Makogon, M.M.; Pono- 
marev, Yu.N. Zh. Prikl. Spektrosk.; 26: No. 5, 932-934(May 1977). (In 
Russian). 

A high quality passive modulator of a ruby laser in a resona- 
tor with a prism (KS-19 glass) is discharged. When the discharge 
factor is equal to eight a monoimpuise of approximately 25 ns 
duration is obtained, and the power density in the impulse was 100 to 
-120 Mwatt/cm?, and the spectral width did not exceed 2 pm. An 
even reconstruction of the wave length was accomplished from 
impulse to impulse with the aid of a plane-parallel plate, placed in 
the resonator. The reconstruction range was 40 pm, and the wave 
length’s reproducibility was +-1 pm. Tests were made of the rela- 
tionship of the pumping threshold energy to the angle of inclination 
of one of the resonator’s mirrors. The observed non-monotonic 
behavior of the threshold curve is explained by the aid of self- 
modulating effects in the adjusted resonator. 


4121 Anomalous concurrence of infrared generation lines in a 
He—Ne laser. Grimblatov, V.M.; Gusak, P.M. Zh. Prikl. Spektrosk.; 
26: No. 5, 935-937(May 1977). (In Russian). 

An experimental study was made of simultaneous generation 
in a laser at lines 0.6328, 1.15 and 3.39 um. A system of anomalous 
infrared generation line concurrence was observed. A study was 
made of the relationship between the effect of the generation lines 
and the discharge current and the infrared intensity of the generating 
lines. 


4122 Optical transmitter or amplifier (laser), Baumgartner, V. 
(to Siemens A.G., Berlin (Germany, F.R.); Siemens A.G., Muenchen 
(Germany, F.R.)). German(FRG) Patent 2,542,833/A/. 31 Mar 
1977. 9p. (In German). 

To stimulate solid bodies which can be stimulated by light 
emitting diodes, a further possibility is shown, which is particularly 
suitable for large volumes of material. For this purpose, the usual 
hollow mirror is made as a cylindrical parabolic mirror, in whose 
focal line the rod shaped body is arranged, and in whose aperture 
plane there is a two dimensional emission diode array suitable to the 
aperture as closure. By a previous lens array in the form of a 
holographic phase grid, the matching of the optical angle of the 
emission diodes to the crossection of the medium which can be 
stimulated can be improved. The inner space is filled with an 
immersion liquid to reduce total reflection in the emission diodes, 
and this acts as a coolant at the same time. For neodymium doped 
crystals, the spectrum can be fixed to the strongest absorption band 
of neodymium at 0.8 ym by suitable choice of the emission diodes. 


HEAT TRANSFER AND FLUID FLOW 


REFER ALSO TO CITATION(S) 3150, 3224, 3232, 3318, 3319, 
3382, 3391, 3395 
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4123 (NUREG/CR—0242) Advanced two-phase instrumenta- 
tion program. Quarterly progress report, October—December 1977. 
Jallouk, P.A.; Hardy, J.E. (Oak Ridge National Lab., TN (USA)). 18 
Aug 1978. Contract W-7405-ENG-26. 35p. (ORNL/NUREG/TM— 
227). Dep. NTIS, PC A03/MF AO1. 

Studies were conducted on three different instrument systems. 
One case involved the determination of the effect of screens and 
ramp orifices on the signal output from a drag disk, a turbine meter, 
and a gamma densitometer in an 8.9-cm-ID (3.5-in.) spool piece. Best 
results were obtained when only screens were used. In the second 
case, tests on the Auburn model 1080 conductance gauge indicated 
that it satisfactorily measured the void fraction of a two-phase 
mixture when no obstruction was placed upstream of the gauge. 
However, the placement of a ramp orifice upstream had a significant 
detrimental effect on the gauge. Finally, a Aluidic device developed 
by Harry Diamond Laboratories was tested. This first-generation 
device was unsatisfactory because of large drifts in the signal which 
were caused by small changes in the fluid temperature. 


4124 Forced convection heat transfer in an annulus at low 
Reynolds numbers . Bisio, G.; Pisoni, C. (Univ degli Studi di Genova, 
Ist de Fis Tecn e Impianti Termotec, Italy). Termotecnica (Milan); 
32: No. 3, 146-153(Mar 1978). (In Italian). 

Results are presented of an experimental investigation on heat 
transfer with air in forced convection flow in an annulus with a 
heated core at uniform temperature and an insulated outer wall, at 
low Reynolds numbers (Re=700/2200). Referring to analytical in- 
vestigations on the subject, developed on the basis of constant fluid 
properties, a comparative analysis is carried out between the experi- 
mental and theoretical data on temperature distributions and heat 
fluxes, at the aim of evaluating the effect of fluid properties variation 
on heat transfer problems. 12 Refs. 


4125 Rules of recalculation of critical thermal capacities from 
one liquid to another in channels of simple geometry. Gorban’, L.M.; 
Pashichev, V.V.; Pomet’ko, R.S. (Phys-Energet Inst, USSR). Te- 
ploenergetika (Moscow); No. 1, 16-20(Jan 1978). (In Russian). 

Based on experimental data about Freon-12 heat transfer 
crisis, the character of principal rules of recalculation of critical 
thermal loads from freon to water is analyzed for the water pressure 
range from 6.87 to 17.66 MPa. Optimal values of the consumption 
— coefficients are determined for different pressures. 13 
refs. 


4126 Determination of flowrates of metastable fluids. Khiestkin, 
D.A. (All-Union Heat Eng Inst, USSR). Teploenergetika (Moscow); 
No. 1, 78-80(Jan 1978). (In Russian). 

An analysis of a metastable flow of fluids is given. Regulari- 
ties are given which relate the parameters of a metastable fluid with 
its flowrate. Formulas of the theory of homogeneous nucleation are 
utilized in the conclusions. A satisfactory agreement between calcu- 
lated values of specific relative flowrates and experimental data is 
obtained. 


4127 Multi-phase flow. Mayinger, F. (Technische Univ. Han- 
nover (Germany, F.R.). Inst. fuer Verfahrenstechnik). Fortschr. Ver- 
fahrenstech.; No. 15, 3-19(1977). (in German). 

A survey, divided into different sections, of literature on two- 
phase flow systems is presented, covering the period from about 
1975 onwards. About 80 literature references are quoted and dis- 
cussed. The article is divided into the following sections: (1.) Over- 
riding problems and review articles; (2) flow patterns, steam con- 
tents and slippage; (3.) pressure loss; (4.) instabilities; (5.) critical 
flow velocities; (6.) fluid flow in apparatuses; and (7.) measurement 
techniques. The article gives a very good survey of recent research 
activities in this field. 


4128 Teplovye i gidrodina-micheskie protsessy v koleblyu- 
shchikhsya potokakh, (Thermal and hydrodynamic processes in oscil- 
lating flows). Galitseiskii, B.M.; Ryzhov, Yu.A.; Yakush, E.V. 
Moscow; Mashinostroenie (1977). 256p. 

A large number of studies on heat exchange and hydrodyna- 
mics in oscillating flows is presented. A discussion is presented of 
basic problems in hydrodynamics and heat exchange, and computa- 
tion methods and experimental results as well as engineering meth- 
ods for calculating heat exchange and resistance in oscillating flows. 
The book is intended for scientific workers and engineers and 
designers at scientific-research and design-construction organiza- 
tions. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 3307 


4129 (N—78-15501) Fabrication and characteristics of experi- 
mental radiographic amplifier screens. Final report. Szepesi, Z. (Wes- 
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tinghouse Electric Corp., Pittsburgh, PA (USA)). Jan 1978. Contract 
NAS3-20742. 25p. (NASA-CR—2937; REPT—77-9F9-RAPEX- 
R1). NTIS PC A02/MF AO1. 

The fabrication process and transfer characteristics for solid 
state radiographic image transducers (radiographic amplifier screens) 
are described. These screens are for use in realtime nondestructive 
evaluation procedures that require large format radiographic images 
with contrast and resolution capabilities unavailable with conven- 
tional fluoroscopic screens. The screens are suitable for in-motion, 
on-line radiographic inspection by means of closed circuit television. 
Experimental effort was made to improve image quality and re- 
sponse to low energy (5 kV and up) X-rays. 


4130 (PB—277074) The macroscopic detection of corrosion in 
aluminum aircraft structures with thermal neutron beams and film 
imaging methods. Garrett, D.A. (National Bureau of Standards, 
Washington, DC (USA). Reactor Radiation Div.). 7 Dec 1977. 42p. 
(NBSIR—78-1434). 

The primary objective of this investigation was to determine 
the feasibility of detecting corrosion in aluminum Naval aircraft 
components with neutron radiographic interrogation and the use of 
standard corrosion penetrameters. Secondary objectives included the 
determination of the effect of object thickness on image quality, the 
defining of minimum levels of detectability and a preliminary investi- 
gation of a means whereby the degree of corrosion could be quanti- 
fied with neutron radiographic data. 


SAFETY ENGINEERING 


REFER ALSO TO CITATION(S) 3035 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 4252 


4131 (CONF-770955—, pp 301-305) Closed loop chemical sys- 
tems for energy storage and transmission (chemical heat pipe). Vakil, 
H.B. (General Electric Co., Schenectady, NY). 1977. 

From ERDA-information exchange meeting for thermal 
energy storage program; Gatlinburg, TN, USA (29 Sep 1977). 

In Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting. 

The basic goal of the program was to identify the most 
promising options of the Chemical Heat Pipe (CHP) for the U.S. 
applications. This overall goal comprised several secondary objec- 
tives including evaluations of primary sources, alternate chemical 
systems and their technical feasibility, performance of the methane/ 
steam and, to a lesser extent of benzene/hydrogen CHP systems, 
customer needs, and systems economics of the end use applications. 
Based on technical feasibilities of the available options, operating 
efficiencies, economics and market potentials, overall recommenda- 
tions and priorities were determined as an input to future CHP 
programs. All the technical work on the project has been completed. 
The draft final report has been submitted and is currently in the 
process of being reviewed. The final report will be issued soon after 
the completion of the review process. 


4132 Evaluation of a processing technique for transient data. 
Poggio, A.J. (Lawrence Livermore Lab., CA); van Blaricum, M.L.; 
Miller, E.K.; Mittra, R. JEEE Trans. Antennas Propag.; AP-26: No. 1, 
165-173(Jan 1978). 

A data processing technique, namely Prony’s method, is 
evaluated. The use of the algorithm for EMP and other transient 
problems is illustrated, and the relationship between the waveform 
parameterization and the singularity expansion method (SEM) is 
described. The impulse response of a synthesizer network is obtained 
using Prony processing of the output of the double exponential 
excited circuit. Difficulties which arise in this type of processing, 
such as rank deficiency, aliasing, and noise effects, are considered, 
and methods for alleviation,such as filtering and rank-overspecifica- 
tion, are introduced and evaluated. The overall status of waveform 
parameterization as applied to SEM is considered, and suggestions 
for future research are presented. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 3841, 3844, 3845, 3846, 3847, 
3848, 3849, 3850, 3851 


ERA VOL. 4, NO. 2 
COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 2162, 2345, 2350, 2506, 3037, 3053 


4133 (EPA—600/7-77-073a) Proceedings of the second station- 
ary source combustion symposium. Volume I. Small industrial, com- 
mercial, and residential systems. Bowen, J.S.; Hall, R.E. (Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Industrial Environmental Research Lab.). Jul 1977. 260p. (CONF- 
770885—P1). NTIS. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

Seven papers presented at the meeting are included in this 
volume. A separate abstract was prepared for each paper. (LCL) 


4134 (EPA—600/7-77-073a, pp 85-121) Design optimization 
and field verification of an integrated residential furnace. Combs, 
L.P.; Okuda, A.S. (Rockwell International, Canoga Park, CA). Jul 
1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

The purposes of this project are: (1) to further optimize the 
design of an integrated, low-emission high-performance residential 
warm-air oil furnace, a prototype version of which has been used 
earlier for proof-of-concept demonstration of burner and firebox 
design principles and (2) to verify its pollutant emissions and thermal 
efficiency performance in actual residential installations over an 
entire winter-heating season. The project is being conducted in two 
sequential phases. The first phase has involved analysis and labora- 
tory testing to further optimize the furnace design and to document 
its pollutant emissions and thermal efficiency performance. The goal 
of this phase was to achieve a commercially producible design that is 
safe for use in residences. The optimized furnace’s capabilities to 
operate with alternate fuels also are being evaluated. In preparation 
for the next phase, the logistics of residential field testing have been 
delineated and appropriate arrangements made. The second phase of 
the project is just getting underway and will be concerned with: 
construction of a number of integrated furnace units to be field 
tested, their installation in selected residences, and their operation 
during an entire annual heating season. The emission and perform- 
ance characteristics of each test unit will be determined initially and 
remeasured monthly. Any tendency for drift in emissions or per- 
formance will be allowed to continue from month to month without 
corrective adjustments unless it is necessary to correct an unsafe 
condition or one producing excessive pollutant emissions. Results of 
the first-phase laboratory investigations and plans for field testing are 
described. 


4135 (EPA—600/7-77-073a, pp 123-161) Performance of a 
thermal aerosol oil burner. Janssen, J.E.; Glatzel, J.J.; Bonne, U. 
(Honeywell Inc., Minneapolis). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

Recent research has shown the detrimental effect of excess oil 
burner capacity on seasonal efficiency of residential heating systems. 
A thermally generated aerosol offered the promise of reduced firing 
rate and superior atomization without the need for extremely small 
burner nozzle orifices. Thus the objective of this study was to 
determine the relationship between fuel temperature and pressure for 
a clean burning, efficient, small oi] burner. The results showed that 
clean, efficient combustion can be achieved at a firing rate of about 
0.42 cm*/s (0.4 gph) with a thermal aerosol burner. Lower pressure-- 
(about 200 kPa g (29 psig)) and heated fuel (about 150°C) reduced 
nozzle capacity 60% and improved atomization. An experimental 
burner is described in which heated fuel flashing in the nozzle 
produces a mixture of vapor and fine droplets. Provision was made 
for independent control of atomizing pressure, fuel temperature, and 
flowrate. Data are presented on the effects fuel temperature, fuel 
pressure and excess air on emission of hydrocarbons, carbon monox- 
ide, soot and oxides of nitrogen for both No. 1 and No. 2 fuel oil. 
Clean efficient combustion was achieved with low excess air. In- 
creased excess air was needed in the research burner to reduce NO/ 
sub x/. Fuel temperature was limited by its tendency to precipitate 
carbon. Regions of reduced fuel pressure with elevated temperature 
are defined which yield reduced firing rate, efficient combustion and 
low emissions. 


4136 (EPA—600/7-77-073a, pp 167-206) Evaluation of emis- 
sions and control technology for industrial stoker boilers. Giammar, 
R.D. (Battelle Columbus Labs., OH). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 
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In Proceedings of the second stationary source combustion 
symposium. Volume I. 

Battelle-Columbus is conducting a program to (1) character- 
ize the spectrum of emissions from industrial coal-fired stoker boilers 
firing several types of coal under various stoker firing conditions, (2) 
investigate control methods to reduce these emissions, (3) determine 
the effect of these control methods and variations in stoker-boiler 
operation on the overall performance of the stoker boiler, and (4) 
assess the environmental impact of new technology on the future 
acceptability of stoker boilers. The program is divided into two 
phases. In Phase I, the comprehensive emissions characteristics will 
be determined from the combustion of untreated, reconstituted, and 
processed coals in Battelle’s 20-hp stoker-boiler small-scale stoker. 
Phase II will be conducted to identify and evaluate potential control 
concepts for control of emissions from full-scale industrial stoker 
boilers. The Battelle steam plant 600-hp spreader-stoker boiler will 
be utilized and modified to evaluate potential control concepts. This 
phase will provide a systematic evaluation of control concepts while 
firing several representative stoker fuels. Also, the most promising 
treated coal identified in Phase I will be evaluated and compared 
with alternative control techniques. Based on the results of the 
research program, an assessment will be developed to define the 
potential of emissions control on the overall acceptability of industri- 
al stoker coal-fired boilers to meet our nation’s energy needs. In 
addition, recommendations for future applications of stoker modifi- 
cation control will be made. 


4137 (EPA—600/7-77-073a, pp 207-245) Field testing: applica- 
tion of combustion modifications to control pollutant emissions from 
industrial boilers. Phase II. Bartz, D.R.; Hunter, S.C. (K VB, Inc., 
Tustin, CA). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

The use of combustion modification has enabled many utility 
boilers to meet the emission standards for NO/sub x/. Its usefulness 
in reducing NO/sub x/ emissions from industrial boilers (ranging 
from 3 MW to 147 MW heat input) has been investigated during a 
recently completed field test program. The gaseous and particulate 
emissions from coal, oil, and natural gas fuels were measured both 
before and after the combustion modification. Data were taken on 
particulate size as well as concentration. Trace species and organics 
emissions were measured on selected units. The principal combus- 
tion modification methods that were investigated included reduced 
excess combustion air, staged combustion air, recirculated flue gas, 
tuned burners, and reset burner registers. Staging was implemented 
by the use of overfire air ports or by turning off the fuel to some 
burners and increasing the fuel to others, thus creating zones of fuel- 
rich combustion. All of the combustion modification methods were 
effective to varying degrees in reducing the nitrogen oxides emis- 
sions, and reduction of as much as 50% were obtained with several 
of the modifications. The majority of the results from this program 
were previously presented in the first EPA Symposium. This paper 
summarizes the overall results, presents trace species and organics 
data, and discusses several reports that were prepared based on the 
results. 


4138 (EPA—600/7-77-073a, pp 247-254) Field tests: stoker 
fired industrial boilers as specified by ERDA. Severs, B.C. (American 
Boiler Manufacturers Association, Arlington, VA). Jul 1977. 

From 2. symposium on stationary source combustion; New 
Orleans, LA, USA (29 Aug 1977). 

In Proceedings of the second stationary source combustion 
symposium. Volume I. 

A field testing program on stoker coal-fired industrial boilers 
is presented. The objective is to prepare design and application 
guidelines for industrial stoker firing. Among other objectives is 
increased utilization of stoker coal-fired industrial boilers compatible 
with emissions and environmental requirements. Selected site loca- 
tions of the program use current stoker-boiler design arrangements. 
The capacity selections of equipment is from 75,000 lb/hr to 250,000 
lb/hr steam flow. The results of the program will encourage stoker 
and boiler technology to meet market needs and emission standards 
utilizing coal as a fuel and incorporating existing, new, and/or 
improved air pollution control equipment. 


4139 (FE—1511-43) Pressurised fluidised bed combustion, 
report No. 43. Annual report July 1976—June 1977. Roberts, A.G.; 
Raven, P.; Wilkins, D.M. (National Research Development Corp., 
London (UK)). Sep 1977. Contract EX-76-C-01-1511. 150p. Dep. 
NTIS, PC A07/MF AOl1. 

The pressurized combustor at Leatherhead, England, has 
been modified to accommodate a deep bed (8 ft) and tube bank. Two 
of the three tests comprising the present program have been com- 
pleted: Test 6 at a nominal fluidizing veloity of 2'/2 ft/s and excess 
air of 25% and 100% (duration 150 hours); and Test 7 at a nominal 
fluidizing velocity of 7 ft/s and excess air of 90% and 60% (duration 
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100 hours). Main conclusions from the two tests are: (1) Operation 
with the deep bed and tube bank did not lead to any operational 
problems (such as bed sintering or poor temperature distributions) at 
either 2'/2 ft/s or 7 ft/s. (2) Combustion efficiency was greater than 
99% at 2'/2 ft/s and about 98% at 7 ft/s. (3) Sulfur retention at 21/2 
ft/s was similar to that obtained in earlier tests with a 4 ft deep bed 
(i.e., increasing the bed depth did not improve retention). Retention 
at 7 ft/s was substantially lower, as expected, than at 21/2 ft/s, and 
(4) there were indications that coal distribution was more critical at 7 
ft/s than at 2'/2 ft/s. 


4140 (HCP/T2473—21) Industrial application of fluidized bed 
combustion. Phase I. Quarterly technical progress report for the 
period, January—March 1978. (Combustion Engineering, Inc., Wind- 
sor, CT (USA)). Jul 1978. Contract EX-76-C-01-2473. 248p. Dep. 
NTIS, PC A11/MF AOl. 

Final reports on the cold flow modeling activities were 
completed and issued. Construction work on the sub-scale unit is 
complete and initial shakedown and checkout of equipment has 
begun. Operators have been trained and the fuel preparation and 
transport systems have been operated successfully. Startup and air 
preheat burners were test fired. Preliminary design of the demonstra- 
tion plant continued in the following areas: Design and testing of a 
proposed fuel feed system, completion of block and flow diagrams; 
the boiler and auxiliary systems control philosophy; an engineering 
study on fragmentation of bed drain material; an engineering study 
on separate storage of bed waste and flyash materials; design of the 
FBC distribution plate; design of the fuel feed nozzle; completion of 
limestone tests at Argonne National Laboratory and initiation of the 
plant cost study. Preliminary design is 95% complete. Final design 
of the demonstration plant included work in the following areas: 
Preparation of specifications for soil excavation and foundation 
work; feedwater system; chemical feed system, sootblower equip- 
ment; main air dampers and actuators; blowdown flash tank; spray 
water condensor; feedwater regulating valve; coal handling and coal 
drying equipment. Site and plant approval information for the dem- 
onstration plant has been initiated. 


4141 (PB—277191) Evaluation of techniques for improving 
combustion aboard ship. Part I. Marine boilers. Final report. (Seawor- 
thy Engine Systems, Inc., Essex, CT (USA)). 28 Feb 1978. Contract 
MA-6-38008. 131p. NTIS PC A07/MF AOl1. 

This report describes the evaluation of ten (10) generic com- 
mercial fuel oil additives and two (2) fuel conditioning devices. 
Testing was performed aboard six (6) converted ex-’Mariner’ class 
(C4-S-la) containerships owned and operated by United States Lines. 
The report discusses the rationale for the chemical make-up of the 
various additives and the use of water-in-fuel emulsions in boilers. 
The products are ranked according to their effect on economy of 
boiler operation. Guidance is presented to assist the shipowner in 
using products similar to those evaluated. The comparative effects 
on boiler fouling and slag buildup are discussed in the format of 
boiler inspection reports. 


4142 Burner units for fluid fuels. von Linde, R.; von Linde, J.; 
Kurz, G. US Patent 4,090,839. 23 May 1978. Filed date 7 Oct 1976. 
6p. 

Burner units for fluid fuels such as oil or gas are described 
that include a combustion chamber, a prechamber, means to enable 
combustion gases to recirculate from the combustion chamber to the 
prechamber, a mixing chamber in communication with the pre- 
chamber and the combustion chamber, a fuel nozzle for distributing 
fuel into the recirculated combustion gases, and means, including an 
air nozzle, for supplying combustion air to the mixture of fuel and 
combustion gases whereby the energy of the air jet emerging from 
the air nozzle forms at least partially the means for recirculating the 
combustion gases. 


4143 Investigation of air preheater wear caused by Ekibastuz 
coal ash. Vasil’ev, A.A.; Dombrovskii, V.I. (All-Union Heat Eng 
Inst, Ural, USSR). Teploenergetika (Moscow); No. 1, 32-34(Jan 1978) 
(In Russian). 

Results of an investigation, carried out on a setup, into the 
wear of recuperative air preheater tubes and regenerative air pre- 
heater packings by combustion products of Ekibastuz coal are pre- 
sented. 


4144 Use of an oil flame in a blast-furnace tuyere. Popov, A.G.; 
Bugaev, K.M.; Bachinin, A.A.; Peftiev, I.M.; Vorob’ev, A.Ya.; 
Tankin, A.D. (Donets Sci-Res Inst of Ferrous Metal, Ukr SSR). 
Metallurgist (USSR) (Engl. Transl); 21: No. 7-8, 447-451(Jul-Aug 
1977). 

The method developed for studying the oil flame in the 
tuyere of a blast furnace enables evaluation of the conditions of 
flame development directly in an operating furnace without model- 
ing the process. 
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UNDERGROUND ENGINEERING 
REFER ALSO TO CITATION(S) 2275, 2328, 2364, 2398 


4145 Analysis of earthquake response of an underground LNG 
storage tank. Yoshida, Y.; Sakai, F.; Nishimura, M. Kawasaki Giho; 
No. 66, 76-82(Apr 1978). (In Japanese). 

The results of analyses of the earthquake response of an 
underground LNG storage tank are presented. The analyses used the 
finite element method, which involves analyzing the interaction of 
the structure of the tank and the soil. A computer program of the 
finite element method, including infinite layer elements, was devel- 
oped so that the ground could be used as a reliable model. The main 
purpose of this study was to investigate the effect that frozen soil 
around the tank has on the seismic behavior of the tank. Some of the 
results show that its effect is not very significant. 


4146 Future for diesel drives, and problems relating to their 
operation, in coal mines. Pfannenstiel, P.K. Glueckauf; 114: No. 5, 
214-219(2 Mar 1978). (In German). 

This paper discusses the advantages and disadvantages of 
direct injection diesel engines, and engines with two-stage combus- 
tion. Noxious substances in the exhaust gases, and ways of control- 
ling them, are considered. German regulations on the operation of 
diesel engines underground are outlined. Diesel vehicles produce 
about 3 kw of heat per kw of useful engine output. 


4147 Mine movement. Engineering (London); 217: No. 10, 826- 
827(Oct 1977). 

An account is given of a new type of diesel locomotive which 
can drive on a rack and pinion system on steep gradients. It is at 
present undergoing trials at Ledstron Luck Colliery. 


4148 Road driving, shaft sinking and tunnelling as research 
duties in the German mining industry. Knickmeyer, W. Glueckauf; 
113: No. 17, 843-847(Sep 1977). (In German). 

The Bergbau-Forschung GmbH has erected an experimental 
terrain which is to help intensifying R + D work in the field of road 
drivage techniques. Experimental layouts, some already in operation, 
others planned, are described as well as other tasks of the research 
center for road drivage techniques. 


4149 Improvement in rail transport adapted to increase produc- 
tion tasks. Siedlar, A.; Owinski, A. Przegl. Gorn.; 33: No. 7/8, 312- 
315(Jul 1977). (In Polish). 

Improvements in rail transport in underground mines are 
discussed. The use of combined brakes in the whole train of cars to 
brake heavy, fast trains is described; mechanical and pneumatic 
systems of this type have been tested in Polish mines. Parameters 
which must be taken into consideration when designing mine tracks 
are discussed. (In Polish) 


4150 Pneumatic conveying development. Tweedy, D.H. Min. 
Eng. (London); 137: No. 201, 501-509([{ndJ). 

This paper gives a brief outline of current methods applied in 
pneumatic conveying, with special emphasis on low pressure oper- 
ation. Develops the subject of current applications, most of which 
are, at present, operating under field trial conditions, approaching 
Start-up or have beem commissioned since 1970. Installations are 
described covering backfill operations applied to metal mining in the 
United States of America and in the Republic of South Africa; 
research into a tunnel dirt-disposal system at the Colorado School of 
Mines; and finally, to the application of pneumatic conveying to the 
hoisting of minerals in Great Britain. 


MARINE ENGINEERING 
REFER ALSO TO CITATION(S) 2371, 2437, 2438, 2445, 2446 


4151 (SAND—78-1391) Offshore technology program. Prog- 
ress report, August 1, 1977—June 30, 1978. Reece, E.W. (Sandia 
Labs., Albuquerque, NM (USA)). Aug 1978. Contract EY-76-C-04- 
0789. 24p. Dep. NTIS, PC A02/MF AO1. 

This program is directed toward utilization of Sandia engi- 
neering technology and instrumentation capabilities in development 
of unique instrumentation systems to assist government and industry 
in characterizing the offshore environment of the outer continental 
shelf. This program has immediate application in solving problems 
related to the exploration for and the production of offshore oil and 
gas by providing adequate data for correct assessment of hazards to 
offshore structures and protection of the natural environment. 


4152 Some details of drilling in great water depths. Schaum- 
berg, G.; Trepohl, B.; Mansholt, F. (Deutsche Schachtbau und 
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Tiefbohrgesellschaft m.b.H., Lingen (Germany, F.R.)). Erdoel- 
Erdgas Z.; 94: No. 1, 25-29(Jan 1978). (In German). 

From 4. specialists’ group meeting of the Deutsche Gesells- 
chaft fuer Mineraloelwissenschaft und Kohlechemie e.V.; Koeln, 
Germany, F.R. (5 - 7 Oct 1977). 

Due to the fact, that the pressure-gradient between sea-level 
and sea-floor is in general only 0.103 bar/m and that the formation- 
gradient starts on the sea-floor with a value of 0.23 bar/m, the 
resulting gradient shows a cracking line between sea-level and 
bottom-hole. The pressure-gradient of the mud increases linear be- 
tween sea-level and bottom-hole, so that there is one point, where 
both lines cross. Above this point is the critical part of the hole, 
where it is impossible to drill with normal mud-weights and cement- 
weights because of the danger of fracturing the formation. Mud and 
cement has to be run with an extremely low weight, which makes 
the use of special muds and special cements necessary. Besides this 
there is the danger of an inner blow-out if a high-pressure gas-zone 
will be reached when drilling with a light-weight mud. So it will be 
necessary to set casings in very short intervals to be always near to 
the pressure-gradient-line which allows to run mud-weight always as 
high as the fracturing-gradient of the bottom-part of the last casing. 


4153 Use of copper-nickel alloy materials for offshore sea water 
piping. Lim, L.H. 3p, Paper 8 of Offshore Europe 77. London; 


PP 
Spearhead Publications Ltd. (1977). 
From Offshore Europe conference; Aberdeen, UK (14 Sep 


1977) 

Copper--nickel has been used for many years in the ship 
industry. Use of this material in the petrochemical industry has been 
generally limited to small diameter tubular heat exchangers. Use of 
large (i.e., 24-inch diameter) bore copper--nickel piping material in 
corrosive service is a relatively new development in the petroleum 
industry. Advantages, disadvantages, and economics are discussed 
for this type of application, leading to Occidental’s decision to use 
this material on the Claymore A platform. Comparison is made of 
copper--nickel material use versus conventional anti-corrosion tech- 
niques traditionally used in the petroleum industry. Also design and 
construction problems met are discussed. 


4154 Maintenance requirements of offshore platform/installa- 
tion systems. Christie, R.M. (Shell U.K. Exploration and Production, 
Aberdeen, Scotland). pp 4p, Paper 9 of Offshore Europe 77. 
London; Spearhead Publications Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The starting point for the maintenance project must be seen as 
a finite stage in the overall ten-year project of North Sea exploration 
and evaluation followed by the design, construction, floatout, and 
commissioning of production platforms. This finite stage occurred 
towards the end of 1975 with the Auk A” platform and its remote 
mooring loading buoy already installed on location and virtually 
ready to flow with four further very large platforms due to float out 
a few months later and a further series of large platforms already 
committed in the design construction float-out program. In getting 
this vast program under way no decision had been made to resource 
an offshore maintenance project until December 1975. But at that 
point top priority was allocated to the establishment of comprehen- 
sive —_ maintenance procedures for all offshore installations. 
As of September 1, 1976, the maintenance control and administration 
system was operable on Auk A”, Brent ’B”, D” and Brent Spar. 
Although the system is installed, the technical data banks necessary 
to support the system will currently be developed as data becomes 
available. This process must also continue for Brent A”, Brent "C”, 
Dunlin “A” and Cormorant "A" production platforms soon to be 
installed. Although the whole administration process is manually 
operated, it is the intention after one year’s experience to convert to 
computerization. Constant refinement of the manual system during 
this time coupled with live experience should make the conversion 
as efficient and inexpensive as possible. In addition, although a great 
deal of thought was put into the design of the overall maintenance 
management structure it was recognized that only after the acid test 
of operating in actual offshore conditions could its suitability be 
confirmed. 


4155 Maintenance methods for aero-derived generators. Crooks, 
K.O. pp 7p, Paper 10 of Offshore Europe 77. London; Spearhead 
Publications Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The aero-derived industrial gas generator has for more than a 
decade been the source of power for pumping and electrical genera- 
tion equipment on offshore rigs and platforms in many areas of the 
world. It is operating in every conceivable climatic and geographical 
environment and is, therefore, particularly suitable for operation in 
the harsh environment of the North Sea. Long life, heavy duty 
features are built into these gas generators from the start of manufac- 
ture, so giving the necessary stability and endurance while retaining 
the original versatility and compact design. Advantages of this type 
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of power unit for operation in the offshore gas and oil industry can 
be summarized as follows: —Installation features: compact size; light 
weight; modular consturction. —Performance: high power to weight 
ratio; rapid starting on low power; quick response to load changes. 
—Maintenance: modular quick change concept; minimum on-site 
routine work; long time between major re-condition; easily trans- 
ported for repair and overhaul. 


4156 Techniques and developments in underwater structural in- 
spection. Buckenham, L.G.; Allis, G. (BP Petroleum Development 
Ltd., Aberdeen, Scotland). pp 8p, Paper 11 of Offshore Europe 77. 
London; Spearhead Publications Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
). 


1977 

Current methods of undertaking underwater inspections of 
North Sea platforms are examined and some aspects associated with 
obtaining and recording data for certification purposes are discussed. 
In time it is expected that improved techniques and equipment will 
be developed to the point where monitoring will reduce some of the 
more onerous and costly diving elements in inspection work. 


4157 Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers. Stewart, J.P. pp 12p, 
Paper 12 of Offshore Europe 77. London; Spearhead Exhibitions 
Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Servicing subsea petroleum equipment and connecting subsea 
pipelines using the dry, one-atmosphere approach, is a unique con- 
cept which has been developed and proved by Lockheed Petroleum 
Services Ltd., of New Westminster, B.C. By encapsulating subsea 
equipment in dry, sealed chambers which are readily accessible to a 
service crew, work can be carried out by non-diving technicians in a 
shirtsleeve environment. The key to the establishment and mainte- 
nance of these subsea systems is the LPS service system, which is 
able to transport men and matrials between the surface vessel and 
the subsea chamber in a tethered service capsule. The three LPS 
service systems and their equipment are examined, and the problems, 
the solutions, and the experience gained since the installation of the 
first LPS subsea chamber in 1972 are discussed. LPS’ successful 
operation in completing the welded pipeline connections at the base 
of the Thistle “A” platform is discussed in detail. Conducting diving 
operations close to a platform presented LPS with a number of new 
problems concerning mooring patterns and diving techniques, not 
the least being those additional hazards generated by the rapidly 
changing and often unpredictable weather conditions in the North 
Sea. 


4158 Review of noise control on offshore structures. Postleth- 
waite, B.C. pp 7p, Paper 13 of Offshore Europe 77. London; 
Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

The offshore industry is, at present, one of the most hazard- 
ous of industries in the United Kingdom with a fatality rate of 
something like 1.1 per thousand employees, excluding divers. Indi- 
rectly, noise can be a killer, although rather than cause a loss of life 
it is more likely to give rise to a loss of hearing, or a loss of sleep, in 
persons exposed to high ambient levels. The potential dangers that 
exist because of that unheard warning shout, or the unheard safety 
instruction from the public address system should not be forgotten, 
and it must be realized that satisfactory communication is an essen- 
tial feature of safety on offshore structures. Noise control must be 
considered on offshore installations to reduce risk of hearing damage 
and allow adequate communication, rest and recreation facilities. 
Consideration to the problem of noise should commence at the 
inception of the design and continue through to platform commis- 
sioning stage. Important new recommendations from the Depart- 
ment of Energy will allow operators to quantify the requirements of 
noise control. Experience gained from existing installations will assist 
operators in overcoming some of the associated engineering prob- 
lems of noise control and generally help to provide a better working 
and sleeping environment on future generations of platforms. 


4159 Minimum weight concrete platforms. Ridley, T.; Malone, 
A.W. pp 5p, Paper 15 of Offshore Europe 77. London; Spearhead 
Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

A design computer model has been devised which, for given 
functional requirements and location site criteria, determines the 
dimensions and structural thickness of the lightest cuboid caisson for 
a chosen draught and adequate floating stability of the platform 
during submergence. The deck and towers assumed in the calcula- 
tions are chosen from a range of standard decks and towers which 
have previously been designed for adequate performance to suit 
present design codes. This model permits sensitivity studies to be 
carried out to test the effect of the parameter of interest on platform 
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weight, and therefore cost. Use of the model to inv te the effect 
of a given variable on caisson geometry is illustrated. variable is 
the chosen draught dictated by the water depth in the tow-out 
channel from the construction site. The water depth at location is 
fixed at 150 m LAT. Minimum weight platforms have been calculat- 
ed for a range of chosen draughts between 26 and 40 m. The 
geotechnical characteristics of these platforms have been calculated. 
The results of the model study are presented graphically and as a 
rough test of its validity, the characteristics of a number of fully 
designed platforms described in available literature are superim- 
posed. It is concluded that below about 25/27 m tow-out water 
depth, caissons become impracticaily large; between 25/27 and 
about 30 m tow-out waterdepth, platforms will require the additional 
lift provided by a buoyancy jacket to be cost competitive; above 
about 32 to 34 m tow-out water depth, the geotechnical characteris- 
tics of the sea-bed site will control caisson size, for the minimum 
weight caisson (based on floating criteria) will be too narrow for 
typical North Sea sites; and above about 37 m tow-out water depth 
further weight saving is marginal. 


4160 Subsea pipeline connections completed by welding at at- 
mospheric pressure. Feller, M.D. pp 8p, Paper 16 of Offshore Europe 
77. London; Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

A system for completing subsea welded pipeline connections 
in one atmosphere conditions has been developed and tested. The 
connection system is designed to be used in conjunction with the 
Lockheed Petroleum Services one atmosphere diving system and 
subsea connection chambers. It includes mechanical cut-and-bevel 
equipment for preparing the pipeline, measuring equipment for de- 
termining the configuration of t he connection pup pieces, torch-type 
cutting equipment for pup preparation and gas shielded semi-auto- 
matic welding equipment for completing the connection. The ability 
to perform radiographic examination with a gamma ray source and 
ultrasonic examination was investigated. The system was developed 
with the aid of a pipeline riser chamber mock-up which simulated 
space limitations, welding environment and pipeline misalignment. 


4161 How the computer can aid maintenance. Douglas, J. 
(BODL Ltd., London). pp 8p, Paper 17 of Offshore Europe 77. 
London; Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Advantages and disadvantages of computer-aided mainte- 
nance of an offshore platform in the North Sea are discussed along 
with the computer systems, planning and scheduling systems, materi- 
als purchasing systems, costing systems, and information retrieval. 
Diagrams are included for each of these systems. (JRD) 


4162 Procurement of spares in relation to platform development 
and maintenance plans. Whitehead, H. (Mainwork Ltd., London). pp 
6p, Paper 18 of Offshore Europe 77. London; Spearhead Exhibitions 
Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977). 

Integration of spare parts provisioning is described along with 
financial outlays, equipment identification, and screening and re- 
viewing spare parts recommendations. The organization and func- 
tions of the materials control section are summarized along with 
methods of expediting parts delivery. A flowchart of spares provi- 
sioning is included. (JRD) 


4163 Platform construction from an adjacent semi-submersible 
vessel. Edwards, W.R. pp 10p, Paper 26 of Offshore Europe 77. 
London; Spearhead Exhibitions Ltd. (1977). 

From Offshore Europe conference; Aberdeen, UK (14 Sep 
1977 

A brief treatment is given of the concept of utilizing column 
stabilized semi-submersible barges (SSSB) positioned alongside off- 
shore platforms to provide gangway access for new platform con- 
struction. Some historical information is related concerning develop- 
ment and use of this concept in construction of the idental 
consortium’s Piper and Claymore platforms. Experience in excess of 
1,000 barge-days has proven reliability of the SSSB concept in 
expanding access, efficiency and productivity of platform construc- 
tion over that previously achieved with conventional hulls in rough 
North Sea weather. The advantages and disadvantages of both 
conventional and SSSB hull configurations for different aspects of 
platform construction support are discussed. Some aspects of an- 
choring SSSB units adjacent to platforms are presented, and tech- 
niques to allow cross anchoring of two vessels at the structure are 
mentioned. While the SSSB concept in North Sea usage is barely 21 
months old, the construction advantages afforded by this concept are 
great, as witnessed by the popularity of its u Every platform 
installation commenced in the North Sea since 2 Deseaier 1975 has 
now or will have SSSB support included as a major part of its 
program. Innovations in the use of SSSB’s continue to be announced 
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almost monthly: Expansion of single unit accommodations from 80 
to now over 500 people; cross anchoring to allow gangway access 
for two units, potential of tying off to the platform itself, hangers for 
offshore based helicopters. Undoubtedly, as requirements for effi- 
cient, economic offshore construction programs mount, the innova- 
tive uses of SSSB units as flexible construction tools will continue. 


POLLUTION CONTROL EQUIPMENT 
REFER ALSO TO CITATION(S) 3081, 3082, 3084 


4164 Process for removing sulfur dioxide from gas streams. 
Fornoff, L.L.; Collins, J.J.; Reber, R.A. (to Union Carbide Corp.). 
US Patent 3,988,129. 26 Oct 1976. Filed date 16 Dec 1974. 6p. 
In the prevention of atmospheric pollution by sulfur dioxide 
emissions from acid absorbers in contact process sulfuric acid plants 
in which the unconverted SO. is accumulated by adsorption in a 
zeolite adsorbent bed and desorbed back into the acid production 
system, it is found that ambient moist air, after partial dehydration in 
an acid scrubber is suitably used both to cool down and hot purge 
desorb the zeolite beds. In addition the pure water derived from the 
ambient air is advantageously used in the acid-making system. 


4165 Regenerative method for quantitative removal of sulfur 
dioxide from stack gases. Elston, L.W. (to Georgia Tech. Research 
Inst.). US Patent 4,100,260. 11 Jul 1978. Filed date 22 Feb 1977. 8p. 

Sulfur dioxide is removed from stack gases by absorption in 
an aqueous medium, the preferred embodiment containing a chemi- 
cal oxidant which generates hydrogen peroxide on a demand that 
equals the rate sulfur dioxide is absorbed into the medium whereby 
the absorbed sulfur dioxide is converted to sulfate form. The con- 
verted sulfur dioxide is removed in the form of an alkaline earth 
metal sulfate precipitate and spent oxidant is regenerated for reuse. 
In the other illustrated embodiments, the aqueous medium is main- 
tained acidic from the start-up of the system. Barium peroxide is the 
preferred oxidant and acts both as oxidant and precipitant. Alternate- 
ly, the oxidant and precipitant may be separate compounds. 


4166 Process and apparatus for the purification of fumes and 
gases and for the production of sulfuric acid. Salaeun, A.; Trempu, R. 
(to Compagnie Industrielle des Telecommunications). US Patent 
4,100,259. 11 Jul 1978. Filed date 21 Oct 1976. 24p. 

A process is described for purifying combustion gases by 
removing the sulfur dioxide which they contain and for producing 
sulfuric acid, consisting in rinsing the gases by means of an aqueous 
solution capable of oxidizing the sulfur dioxide, the rinsing operation 
being effected in the presence of oxygen, characterized in that the 
aqueous rinsing solution comprises at least one element capable of 
combining with the sulfur dioxide to form within the aqueous 
solution and in the presence of sulfuric acid a sulfur type intermedi- 
ate coordination complex capable of cooperating with oxygen and 
the element to produce at least one oxidizing compound (product) 
capable of oxidizing the sulfur dioxide at a rapid rate. 


4167 Hydrocarbon conversion with an acidic multimetallic cata- 
lytic composite. Hayes, J.C. (to UOP Inc.). US Patent 4,098,679. 4 
Jul 1978. Filed date 28 Feb 1977. 20p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with an acidic multimetallic catalytic 
composite comprising a combination of catalytically effective 
amounts of a platinum or palladium component, a rhodium compo- 
nent, a rhenium component, a germanium component, and a halogen 
component with a porous carrier material. The platinum or palladi- 
um, rhodium, rhenium, germanium, and halogen components are 
present in the multimetallic catalyst in amounts respectively, calcu- 
lated on a finished catalyst and elemental basis, corresponding to 
about 0.01 to about 2 wt % platinum or palladium metal, about 0.01 
to about 2 wt % rhodium, about 0.01 to about 2 wt % rhenium, 
about 0.01 to about 5 wt % germanium, and about 0.1 to about 3.5 
wt % halogen. Moreover, these metallic components are uniformly 
dispersed throughout the porous carrier material in carefully con- 
trolled oxidation states such that substantially all of the platinum or 
palladium, rhenium and rhodium components are present therein in 
the elemental metallic state, and substantially all of the germanium 
component is present in an oxidation state above that of the elemen- 
tal metal. A specific example of the type of hydrocarbon conversion 
process disclosed in a process for the catalytic reforming of a low- 
octane gasoline fraction wherein the gasoline fraction and the hydro- 
gen stream are contacted with the acidic multimetalic catalyst dis- 
closed herein at reforming conditions. 


4168 FGD: a viable alternative. Siddiqi, A.A.; Tenini, J.W. 
Hydrocarbon Process.; 56: No. 10, 104-110(Oct 1977). 

This paper reviews flue-gas desulfurization processes which 
are commercially available or under development and lists major 
installations in the US and Japan together with the process used. 
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Limestone scrubbing is at present the most economical method in the 
US but changes in EPA policy on sludge disposal practices could 
alter this. 


4169 Electric spark of ionizers hikes scrubber efficiency. Ricci, 
L.J. Chem. Eng. (N. Y.); 84: No. 20, 52-58(26 Sep 1977). 

Several US manufacturers are marketing electrostatically- 
augmented scrubbers which capture sub-micron size particles with- 
out greatly increased energy costs. An account of the method of 
operation, details of different companies products and their applica- 
tions are given. Some units are encountering corrosion problems. 


4170 Investigation of the change in electrical resistivity of fly 
ash due to sorption of gases and vapors: possible improvements in the 
efficiency of electrostatic precipitators. Petkovic, D.; Koncar-Djard- 
jevic, S. Staub-Reinhalt. Luft; 37: No. 8, 291-296(Aug 1977). (In 
German). 

This paper considers the influence of water vapor sorption on 
the change in electrical conductivity of some components of fly ash. 
Changes in the resistivity of pure powders with temperature and 
humidity were measured. (In German) 


4171 Removal of toxic gaseous components by electrostatic pre- 
cipitators. Klumpp, D. Staub-Reinhalt. Luft; 37: No. 7, 257-259(Jul 
1977). 

This paper describes the effect of electrical gas discharges in 
electrostatic precipitators on the chemical composition of gases. 
Three different types of precipitator are investigated. The conver- 
sion of CO to carbon dioxide depends on mechanical and electrical 
filter parameters; however, depending on electrode configuration, 
toxic nitrogen oxides may be produced. Experimental results are 
presented which show removal of up to 45% of the carbon monox- 
ide. 


4172 High-intensity ionizer for improved ESP performance. 
Tassicker, O.; Schwab, J. EPRI J.; 2: No. 5, 56-61(Jun 1977). 

The requirement for greater efficiencies from electrostatic 
precipitators and the increasing use of low-sulfur coal with low 
conductivity ash has led to precipitators in the US becoming large 
and expensive. A new development which involves the use of a 
high-intensity ionizer is showing promise. A particle charge three to 
five times greater is imparted within a shorter distance and at higher 
gas velocities. The improvement in collection efficiency means that a 
smaller collector area is required for a given control capability. The 
theory of the device is explained and the results of pilot tests are 
given. 


4173 Improving the efficiency of an electrostatic precipitator by 
injecting ammonium sulfate in the flue gases. Guillon, C. Bull. Inf. 
Cent. Electr.; No. 85, 16-34(Nov 1976). (In French). 

Trials have been carried out on an electrostatic precipitator in 
a Belgian power station with the object of improving its efficiency 
when filtering high resistivity fly ash. One solution to the problem 
involves injecting ammonium sulfate into the flue gases ahead of the 
rotary air heaters. Describes test programs undertaken to refine the 
injection techniques. (In French) 


POWER CYCLES 


RANKINE 


4174 Heat engine for transforming heat energy to work includ- 
ing ejector heat pump. Olofsson, G. US Patent 4,089,177. 16 May 
1978. Priority date 22 Dec 1975, Sweden. 6p. 

In conjunction with a heat engine, such as a turbine, in which 
the medium expands and is cooled while giving up energy, which 
uses a closed system in which the medium is cooled so that the 
vaporized medium condenses to fluid, a heat pump is used in which 
the medium is transported by a compressor utilizing an ejector, 
particularly an ejector having at least two nozzles for injection of 
liquid working medium, with the temperature of the working 
medium fed to the two nozzles being different from each other. 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 
REFER ALSO TO CITATION(S) 4860 


4175 (BNL—S50769, pp 81) Ion sources and preaccelerators: 
summary. Parker, E.F. Feb 1978. 
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In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief summary is given of the work of the ion source/ 
preaccelerator working group at a workshop on a Heavy Ion 
Demonstration Experiment (HIDE) for heavy ion fusion. The key R 
and D issues are the development of high intensity, high brightness 
heavy ion sources, the development of high voltage (1 to 3 MV) 
accelerating columns and associated high voltage power supplies and 
the development of an understanding of space charge neutralization, 
and charge changing interactions at low energies. 


4176 (BNL—50769, pp 81-82) ANL IBF ion source/preacceler- 
ator program. Parker, E.F. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief review is given of the ion source/preaccelerator 
program for heavy ion fusion at Argonne National Laboratory. The 
IBF (Ion Beam Fusion) system inputs to the source/preaccelerator 
(S/P) area are the specification of the ion mass and charge state, the 
minimum acceptable beam brightness and current, and the minimum 
acceptable injection velocity for the second stage accelerator. The 
S/P area program then becomes the development of an adequate ion 
source, accelerating column, and a high voltage power supply. 


4177 (BNL—50769, pp 85- aN ANL heavy ion preaccelerator 
development. Watson, J.M. Feb 197 

In Proceedings of the ie ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A substantial part of the IBF (lon Beam Fusion) program at 
Argonne National Laboratory is the development of a high-current 
high-voltage preaccelerator for heavy ions. There are several advan- 
tages in making the preaccelerator voltage as high as possible. The 
large space-charge force of 100 mA heavy-ion beams makes their 
transport difficult at low energies through reasonable apertures with 
desirable current densities. A higher preaccelerator energy would 
also alleviate some of the expense and complexity of low-beta linac 
cells. The research efforts towards developing a dynamitron as a 
preaccelerator are briefly outlined. 


4178 (BNL—50769, pp 89-90) ANL IBF column development. 
Parker, E.F. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

At this early stage in the IBF (Ion Beam Fusion) program 
there are no firm specifications on the preaccelerator, so the selec- 
tion of initial design goals in this area is somewhat arbitrary. From 
the studies completed to date, it appears reasonable to conclude that 
an ion mass of 150 +- 50 will be required at a current of some tens of 
milliamperes at the highest practical energy. Therefore, a 100 mA 
(approximately 15 mA/cm?*) of Xe*? at 1.5 MeV was chosen as 
initial preaccelerator design goals. 


4179 (BNL—50769, pp 94-100) Low beta linacs: summary. 
Kustom, R.; Moretti, A.; Staples, J.; Khoe, T.K.; Keane, J. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A summary is given of the efforts of the Low Beta Linac 
group of the workshop on a Heavy Ion Demonstration Experiment 
(HIDE) for heavy ion fusion. Topics discussed include space charge 
limits, independetly phased cavities, rf deflectors for combining two 
linac beams, and various research programs. (PMA) 


4180 (BNL—S50769, pp 141-145) Systems/cost: summary. 
Grand, P.; Danby, G.; Keane, J.; Spiro, J.; Sutter, D.; Cole, F.; 
Hoyer, E.; Freytag, K.; Burke, R. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The purpose of the meeting was to discuss and develop cost- 
estimating methods for heavy-ion fusion accelerator systems. The 
group did not consider that its purpose was to make technical 
Judgments on proposed systems, but to develop methods for making 
reasonable cost estimates of these systems. Such estimates will, it is 
hoped, provide material for systems studies, will help in guiding 
research and development efforts by identifying high-leverage sub- 
systems (areas that account for a significant part of total system cost 
and that might be reduced in cost by further technical development) 
and to begin to provide data to aid in an eventual decision on the 
optimum type of accelerator for heavy-ion fusion. The systems 
considered as examples are: (1) injection system; (2) Wideroe linac; 
(3) Alvarez linac; (4) induction linac; (5) superconducting accumula- 
tor ring; (6) synchrotron; (7) final rf bunching; and (8) final beam 
transport to target. 
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4181 (BNL—50769, pp 6-7) HIDE working groups: synchro- 
tron based system: summary. Barton, M.Q. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief overview is given of the work resulting from a one- 
week workshop on the use of synchrotrons in heavy ion fusion, i.e., a 
Heavy Ion Demonstration Experiment (HIDE). Topics discussed 
concerned the number of beams on target, space charge limitations, 
choice of ion charge state, and areas identified as needing further 
work. (PMA) 


4182 (BNL—50769, pp 1) BNL heavy ion fusion program. 
Maschke, A.W. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A principal attraction of heavy ion fusion is that existing 
accelerator technology and theory are sufficiently advanced to allow 
one to commence the design of a machine capable of igniting 
thermonuclear explosions. There are, however, a number of features 
which are not found in existing accelerators built for other purposes. 
The main thrust of the BNL Heavy Ion Fusion program has been to 
explore these features. Longitudinal beam bunching, very low veloc- 
ity acceleration, and space charge neutralization are briefly dis- 
cussed. 


4183 (BNL—50769, pp 2-3) Argonne heavy ion fusion program. 
Martin, R.L. Feb 1978 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The experimental part of Argonne’s heavy ion fusion program 
is directed toward demonstrating the first, and in many ways most 
difficult, section of a viable accelerator facility for heavy ion fusion. 
this includes a high current, high brightness, singly charged xenon 
source, a de preaccelerator at the highest practical voltage, and a 
low beta linac of special design. The latter would demonstrate rf 
capture with its attendant inefficiencies and accelerate ions to a 
velocity acceptable to more conventional rf linac structures such as 
the 7-32 Wideroe. The initial goals of this program are for a source 
current of 100 mA of Xe*', a preaccelerator voltage of 1.5 MV, and 
less than 50% loss in rf capture into the low beta linac. A linear 


accelerator is proposed with a voltage gain up to 200 MV as a 
minimum which would form the initial stage of an operational heavy 
ion fusion facility irrespective of what type of acceleration to high 
energies were employed beyond this point. 


4184 (BNL—50769, pp 4) Lawrence Berkeley. Keefe, D. Feb 
1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

An intensive theoretical program was launched to try to 
understand the conditions for safe propagation of intense beam 
currents in focussing systems, such as continuous and interrupted 
solenoid lens systems, and quadrupole strong-focussing systems. Be- 
cause the Bevalac is an operating heavy ion linac and synchrotron 
facility with an ongoing R and D effort and in expectation of 
immiment upgrading to bring it up to a uranium-ion capability, it 
was a natural choice to make an addition to these activities to 
examine low-8 rf accelerating structures and ion sources suitable for 
HIF. An experimental program on intense beam propagation was 
clearly of high priority. Experiments scaled in particle mass, for 
example, electron table-top devices, even proton models, were re- 
jected because of the large extrapolation factors in favor of proceed- 
ing directly to heavy ions. 


4185 (BNL—50769, pp 5) Lawrence Livermore Laboratory pro- 
gram in heavy ion fusion. Bangerter, R. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The Lawrence Livermore Laboratory is involved in three 
areas of research in heavy ion fusion: (1) target design; (2) combus- 
tion chamber design; and (3) ion beam propagation studies in the 
combustion chamber environment. 


4186 (BNL—50769, pp 17-22) HIDE working groups: RF linac 
based system: summary. Young, D.E. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

An rf linac accelerator system with accumulator(s) is de- 
scribed to meet the target requirements for ion beam fusion using a 
conservative extrapolation of the current state-of-the art. No opti- 
mization of the design is done, although clearly there are many 
trade-offs that might be possible, i.e., a higher ion charge state 
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reduces the length of the linac at the expense of more accumulator 
rings and transport systems to the target. The system which acceler- 
ates Xenon in a plus 3 charge state has a linac of reasonable length, 
but the necessity of not exceeding emittance limits dictated by the 
target and reactor design (and to a lesser extent space-charge limits) 
require 12 accumulators each with eight transport lines. For reasons 
of cost and complexity this might not be the best solution. It should 
be pointed out, however, that progress on obtaining smaller emit- 
tance beamc (or alternately transporting larger emittance beams) 
and/or transporting partially neutralized beams can greatly reduce 
the number of transport lines and make the Xe** design more 
attractive. The Xe** system could be scaled down for a Heavy Ion 
Demonstration Experiment (HIDE). Because of these reservations, 
the confidence level is certainly higher for the A = 200 system, 
particularly for the +1 charge-state, than for the Xenon systems. 


4187 (BNL—50769, pp 23-26) HIDE working groups: induction 
linac based system: summary. Richter, B.; Faltens, A.; Herrmanns- 
feldt, W.B. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The induction linac does seem capable of delivering the 
required 1 megajoule of energy at peak powers of about 100 
terawatts. The required components for the main accelerator exist in 
the laboratory. The ion source and preaccelerator technologies are 
not so well developed. The best injector for an induction linac is the 
high current gun which could deliver currents of tens of amperes 
into an induction accelerator at an energy of around 100 MeV. Such 
sources are under study. The alternative of a conventional low 
current ion source and rf accelerator (also used in other acceleration 
schemes such as synchrotrons or full energy accumulators) also 
seems usable for the induction linac, but as indicated in reports of 
other working groups is by no means easy. Considerable work needs 
to be done on component technology before any reliable cost 
estimates and economic optimizations can be made. 


4188 (LA—7406-MS) Design study for achromatic and isoch- 
ronous 180° bending systems for PIGMI. Inoue, H.; Swenson, D.A. 
(Los Alamos Scientific Lab., NM (USA)). Jul 1978. Contract W- 
7405-ENG-36. 21p. Dep. NTIS, PC A02/MF AO1. 

A Pion Generator for Medical Irradiation (PIGMI) possess- 
ing many technical innovations is being developed at the Los 
Alamos Scientific Laboratory. The heart of the PIGMI facility is a 
linear accelerator designed to provide a 650-MeV beam of protons at 
a beam current of 100 wA. The accelerator will be 120 m long and 
suitable for installation at major hospital sites. Obviously, a shorter 
machine may be more convenient to the medical profession. One 
possibility of reducing the total length of the facility is to bend the 
linac back on itself at the halfway point. However, the 180° bending 
system used for this purpose must have the very special properties of 
being both achromatic and isochronous in order to transport the 
proton beam without destroying the transverse or longitudinal di- 
mensions of the bunch. The design of two such possible systems is 
dicussed. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


REFER ALSO TO CITATION(S) 4188 


4189 (BNL—50769, pp 101) Equilibrium phase-space distribu- 
tions. Lysenko, W.P. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A summary is given of some work done at the Los Alamos 
Scientific Laboratory which may be relevant to the heavy-ion fusion 
program. Limits on beam current and emittance in proton or heavy 
ion linear accelerators may be calculated by determining equilibrium 
phase distributions. This is a matching procedure which takes into 
account space charge forces. 


4190 (BNL—S50769, pp 104-106) Transverse space charge 
limits: some notes and some questions. Lawson, J.D.; Reiser, M. Feb 
1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief discussion is given on space charge limits on beam 
transport in heavy ion accelerators for heavy ion fusion. The param- 
eters for a uniform solenoid beam envelope are given, and theoreti- 
cal predictions are compared with experimental results. (PMA) 
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4191 (BNL—50769, pp 107-108) Design procedure for correct- 
ing second-order geometric and chromatic abberations in a beam 
transport system. Brown, K.L. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A beam transport system is considered for a heavy ion 
accelerator for heavy ion fusion. The system consists of a periodic 
array of static-magnetic-optical elements as a function of distance s, 
along the optic-axis. 


4192 (BNL—S50769, pp 111) Production of achromatic spots 
with a beam transport system consisting only of quadrupoles and/or 
solenoids. Halbach, K. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A description is given of some unfinished work that may have 
a bearing on the problem of producing a small beam spot on a target 
for heavy ion fusion. One of the important results obtained so far is 
an existence proof that shows that it is possible, at least in principle, 
to design systems, containing only quadrupoles and/or solenoids, 
with vanishing first and second derivatives of the spotsize with 
respect to momentum both at the target and at the exit of the last 
lens. 


4193 (BNL—S50769, pp 115-121) High-current beam transport 
calculations: scaled variables, constraints, and scaling laws. Reiser, M 
Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The limitation of the beam current due to space charge effects 
is one of the most crucial problems in the design of accelerator 
systems for heavy ion fusion. What is the maximum current that can 
be transported in a given periodic focusing channel. How does it 
vary with the experimental parameters, i.e., what are the scaling 
laws. What are the consequences of constraints on the pole-tip field, 
the ratio of the aperture to the length of the magnets, the choice of 
the zero-intensity phase shift, and the lower limit for the phase shift 
with space charge. A brief description and comparison of the nu- 
merical and analytical methods of solving these beam transport 
problems is presented. Various useful analytical formulae for FODO 
and solenoid channels are presented, and the underlying constraints 
and limits of validity are discussed. 


4194 (BNL—50769, pp 122-123) Saturation of space charge 
driven instabilities in beam transport systems. Haber, I.; Maschke, 
A.W. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief discussion is given of certain beam transport instabil- 
ities in heavy ion accelerators for heavy ion fusion. An optimistic 
conclusion is that the instabilities present no barrier to transporting 
beam powers near the Maschke-Courant limit. (PMA) 


4195 (BNL—50769, pp 124-126) Estimate of the longitudinal 
self electric field of an ion beam. Irani, A.A. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

An approximate calculation method is presented for the longi- 
tudinal self-electric field of a heavy ion beam for heavy ion fusion. A 
25-GeV uranium beam is taken as a numerical example. (PMA) 


4196 (BNL—S0769, pp 127- eh eens growth in high cur- 
rent beam transport. Penner, S. Feb 197 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

Beam transport dynamics are considered for heavy ion accel- 
erators for heavy ion fusion. Calculations indicate beam emittance 
growth at high currents for space charge densities similar to the KV 
distribution. It appears that growth rates of the instabilities may be 
significantly smaller than previous results, except perhaps at the 
highest current studied. The initial rapid growth in emittance ap- 
pears to damp out rapidly in the few examples studied. It is indicated 
that qualitative conclusions obtained are not strongly sensitive to the 
small size of the samples studied. 


4197 (BNL—S50769, pp 131-133) Effects of the longitudinal 
space charge on bunch compression. Khoe, T.K. Feb 1978. 
In Proceedings of the heavy ion fusion workshop head at 
i National Laboratory, Upton, New York, October 17- 
1, 1977 
Beam dynamics of heavy ion accelerators for heavy ion fusion 
are considered. Expressions are derived for the voltages, times, and 
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drift distances required for longitudinal bunch compression either in 
a single pass device followed by a drift space or in a ring. 


4198 (BNL—S50769, pp 134-135) Beam bunching in a final 
storage ring. Lambertson, G.R. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The possibility of carrying out the final bunching of a particle 
beam by rf cavities for heavy ion fusion in a storage ring or 
synchrotron is considered analytically. 


4199 (BNL—50769, pp 102-103) High current beam transport: 
summary. Hofman, I. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A summary is given of the efforts of the High Current Beam 
Transport group of a workshop on a Heavy Ion Demonstration 
Experiment (HIDE) for heavy ion fusion. Topics discussed include: 
(1) calculations leading to constraints in beam transport; (2) comput- 
er simulation; (3) correction of chromatic and geometric aberrations 
in the final focusing system; and (4) space charge neutralization. 
(PMA) 


4200 (BNL—50769, pp 112-114) ‘Figure of merit’, Q/sup u/ 
max/sup 2/3/, for beam transport through periodic focussing systems. 
Laslett, L.J. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

An analytical discussion is given on beam transport focusing 
systems for heavy ion accelerators for heavy ion fusion. Topics 
discussed include: (1) limits for FODO focusing systems; (2) limits 
for solenoidal focusing systems; and (3) an implication concerning 
the Maschke--Courant formula. (PMA) 


4201 (BNL—50769, pp 8-9) Arguments for low q in IMJ 
synchrotron. Leemann, C. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The use of a synchrotron for heavy ion fusion is considered. 
Some general arguments favoring low q/A are outlined and the 
specific example of a T = 35 GeV, M = 209, q = 1 synchrotron is 
discussed. 


4202 (BNL—50769, pp 10-14) Considerations on the use of 
synchrotrons for the heavy ion fusion project. Ruggiero, A.G. Feb 
1978. 


In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A discussion is given of the possibility of using synchrotrons 
to accelerate heavy ion beams for pellet fusion. Beam transport, 
beam bunching, beam orbits, beam injection, and rf parameters for 
the synchrotron are considered quantitatively. The synchrotron pre- 
sents an attractive solution because of its low cost and size. Never- 
theless, reaching a conclusion on a possible set of parameters is still 
far away. Another important fact that emerged from the study is that 
the choice of the charge state A is influended by conficting require- 
ments. It is not yet obvious which value of Z would be the most 
convenient one. 


4203 (BNL—50769, pp 15-16) Bunching factor in transverse 
space charge calculations. Khoe, T.K. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The use of a strong focusing synchrotron for heavy ion fusion 
is considered. An analytical expression for the bunching factor is 
obtained, and a numerical example is given. (PMA) 


4204 (BNL—50769, pp 34-40) Estimates of post-acceleration 
longitudinal bunch compression. Judd, D.L. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The target requirement for the use of pulses of high-energy 
heavy ions as igniters of inertial-fusion pellet targets which is least 
familiar in present accelerator technology is that of delivering a few 
magajoules of energy within a few nanoseconds. Approximate esti- 
mates of the parametric dependences of attainable binal implosive 
bunch compressions in forms allowing comparisons among different 
processes are presented. Several simplifying assumptions are made 
whose quantitative validity will require more detailed calculations to 
assess. However, the conclusions obtained should provide useful 
guides even though the numerical coefficients are uncertain at pres- 
ent. 
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4205 (BNL—50874) AGS beams, May 1978. Bunce, G.M. 
(Brookhaven National Lab., Upton, NY (USA)). 1 Jun 1978. Con- 
tract EY-76-C-02-0016. 21p. Dep. NTIS, PC A02/MF AO1. 

AGS external beam parameters and fluxes are presented. 


4206 (SLAC-Trans—185) Traveling wave monitor. Heus, H.; 
Heutenik, B.; Kroes, F.; Maaskant, A.; Sluyk, T. (Instituut voor 
Kernphysisch Onderzoek, Amsterdam (Netherlands)). [nd]. Transla- 
tion of informal Dutch report from Instituut voor Kernphysisch 
Onderzoek, Amsterdam. 44p. Dep. NTIS, PC A03/MF AO1. 

Portions of this report are illegible. 

The signals of the monitors, by means of ’’Prodlines,” are first 
brought out of the radiation surroundings of the tunnel. These 
coaxial cables have a very low attenuation for 2856 Mc and they 
couple well thermally, thus originating the least possible phase 
differentials through thermal expansion. To remove the last tenths of 
millimeters, a calibration can then still be applied. Only after calibra- 
tion does the relative measurement become absolute. The conversion 
electronics are located in the instrument boxes. Here the signals are 
first mixed to a lower frequency (10 Mc) from where it is easier to 
perform an a 7 independent phase detection. To this effect, 
the signals are first limited,” after which a phase detection can take 
place, independently of the amplitude (i.e., of the beam current). 
Subsequently, there is an amplification in the Lf amplifiers and 50 
ohm driver steps. The signal can, even via long cables, be carried to 
an oscilloscope; it can also be sent via the video highway. 


AUXILIARIES AND COMPONENTS 


4207 (BNL—50769, pp 136-140) Vacuum considerations: sum- 
mary. Blechschmidt, D.; Halama, H.J. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A summary is given of the efforts of a vacuum systems study 
group of the workshop on a Heavy Ion Demonstration Experiment 
(HIDE) for heavy ion fusion. An inadequate knowledge of cross- 
sections prevents a more concrete vacuum system design. Experi- 
ments leading to trustworthy numbers for charge exchange, strip- 
ping and capture cross-sections are badly needed and should start as 
soon as possible. In linacs, beam loss will be almost directly p a 
tional to the pressure inside the tanks. The tanks should, therefore, 
be built in such a way that they can be baked-out in situ to improve 
their vacuum, especially if the cross-sections turn out to be higher 
than anticipated. Using standard UHV techniques and existing 
pumps, an even lower pressure can be achieved. The vacuum system 
design for circular machines will be very difficult, and in some cases, 
beyond the present state-of-the-art. 


4208 (BNL—50769, pp 27-33) Quasi-static drift-tube accelerat- 
ing structures for low-speed heavy ions. Faltens, A.; Keefe, D. Feb 
1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The use of induction linear accelerators for heavy ion fusion 
is considered. The major attractions of the pulsed drift-tubes are that 
they are non-resonant structures and that they appear suitable for 
accelerating a very high current bunch at low energies. The me- 
chanical tolerances of the non-resonant structure are very loose and 
the cost per meter should be low; the cost of the transport system is 
expected to be the major cost. The pulse power modulators used to 
drive the drift-tubes are inexpensive compared to rf sources with 
equivalent peak-power. The longitudinal emittance of the beam 
emerging from the structure could be extremely low. 


ION SOURCES 
REFER ALSO TO CITATION(S) 4175, 4176 


4209 (BNL—S50769, pp 83-84) Ion source for ion beam fusion. 
Seliger, R.L.; Vahrenkamp, R.P. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The selection of the best ion source for ion beam fusion must 
be based on the ability of the source to provide the desired beam 
current, emittance, and long-life operation on heavy ions. The per- 
formance of an ion source is basically determined by its ionization 
mechanism and the configuration of the extraction electrode. The 
ion source currently being investigated for ion beam fusion uses a 
low-voltage Penning ion discharge and has a single-aperture Pierce 
extraction electrode configuration. This choice was based on experi- 
ence with it, which includes demonstration of many of the desired 
performance features. 
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4210 (BNL—50769, pp 88) Large-aperture pulsed 1-ampere 
cesium source. Chupp, W.W.; Faltens, A.; Herrmannsfeldt, W.B.; 
Keefe, D.; Abbott, 7 tere, E. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

A brief discussion is given of the development and construc- 
tion of a heavy ion source for heavy ion fusion. (PMA) 


4211 (BNL—50769, pp 91-93) Tests and development of duo- 
plasmation and multiaperture heavy ion sources for an RF linac. 
Clark, D.J.; Richter, R.M.; Zajec, E.; Brokloff, R.; Osher, J.E. Feb 
1978. 


In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The goal of the program of ion source development for an rf 
linac for heavy ion fusion is to produce currents of up to 100 mA of 
the heavier gaseous ions such as argon and xenon, of good emittance 
(.02 7 cm nr, normalized) and charge state 1* following the recom- 
mendation of a 1976 Summer Study. Existing facilities and hardware 
utilized included the 470 kV Bevatron injector, the 750 kV injector 
for the 50 MeV ESCAR linac, the 80 kV Bevatron test stand, a 20 
kV LLL test stand and existing duoplasmatron and CTR sources. A 
summary of test results is presented. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 4250 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 4198 


4212 (BNL—24548) Wigglers for the National Synchrotron 
Light Source. Krinsky, S. (Brookhaven National Lab., Upton, NY 
(USA)). 1978. Contract EY-76-C-02-0016. 23p. (CONF-780692—1). 
Dep. NTIS, PC A02/MF AO1. 

From Wiggler meeting; Frascati, Italy (29 Jun 1978). 

A discussion is presented of the parameters appropriate for 
wigglers to be used at the National Synchrotron Light Source. No 
attempt is made to arrive at optimum values, rather we focus 
attention on the choices involved by presenting specific examples. 
Following the analysis of G. K. Green the brightness of the wiggler 
source and its dependence on source length are reviewed. Results on 
the magnetic fields in periodic wigglers are also given. 


4213 (BNL—50769, pp 109-110) Outline of an aberration cor- 
rect optical channel without space charge. Bruck, H. Feb 1978. 

In Proceedings of the heavy ion fusion workshop head at 
a an National Laboratory, Upton, New York, October 17- 

A beam transport line is described which guides a particle 
bunch from a storage ring to the target, located at the center of the 
ring, for heavy ion fusion. The device was conceived to prevent 
spectral analysis and coma aberration, owing to the deflecting sector, 
and also chromatic and spherical aberrations. Space charge is not 
considered here. The device includes the following elements: (1) 
extraction from the storage ring, (2) adaptation to (3) the deflecting 
magnet sector, (4) collimator lens, and (5) 10m drift space to the 
target plane. 


4214 (BNL—50824) Buncher cavity for 750 keV protons. 
Keane, J.T. (Brookhaven National Lab., Upton, NY (USA)). 10 Apr 
1978. Contract EY--76-C-02-0016. 12p. Dep. NTIS, PC A02/MF 
AOl. 


A 50 MHz omaeting cavity was built and operated at BNL 


for studies into the effect of bunching on neutralization of a 750 keV 
proton beam. Since this cavity was intended for a short testing 
period, a low cost unit that could be assembled rapidly was desired. 
This cavity is described. 


4215 (BNL—50843) Brick-wall at high energy from trapped 
electrons in a dc beam. Month, M.; Parzen, G. (Brookhaven National 
Lab., Upton, NY (USA)). 3 May 1978. Contract EY-76-C-02-0016. 
8p. Dep. NTIS, PC A02/MF AO1. 

The space charge detuning of a dc beam due to electrons 
trapped is shown to be essentially energy independent. This leads to 
a curvature in the v vs p relation. Left uncorrected, this would result 
in a "brick-wall” instability. It is shown that the strength of octupole 
field required to correct the curvature increases as the third power 
of the energy. Thus, large octupole correction coils are needed. The 
possibility of using stronger sextupole corrections to reduce the 
octupole requirement is suggested. However, this would mean that 
the working line would not shrink with energy, and ISABELLE 
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would be required to operate with a tune spread greater than or 
equal to 0.02 even at 400 GeV. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 3316, 4394 


4216 (COO—3243-6, pp 88-91) Influence of insulators adjacent 
to the collecting electrode in a proportional counter. Srdoc, D. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

At least a part of the anode in a proportional counter is 
surrounded by insulating material, usually at both ends of the central 
wire. In some cases, such as the spherical anode counter, a substan- 
tial fraction of anode surface is in contact with insulating material. It 
was of interest to investigate the influence of insulators on the 
counter performance. The results of testing and measurements de- 
scribed show that the presence of insulating material close to the 
anode brings about transient phenomena, which are difficult to 
predict and interpret. The general conclusion is that the gas multipli- 
cation factor depends on the counting rate, the avalanche size, and 
the number of pulses per unit anode length per unit time. Namely, it 
was observed that transient — in general are much more 

ronounced when a relatively narrow beam of soft x rays hits a 
imited section of the anode as opposed to the exposure of the whole 
counter to a Co source. Whereas it is obvious that transients are 
caused by the charge buildup on the insulator surface, more research 
is necessary to explain the observed phenomena. Also, it can be 
concluded that such counters have a limited application caused by 
inherent instability of gas gain. 


RADIATION DOSEMETERS 
REFER ALSO TO CITATION(S) 4496 


4217 (COO—3243-6, pp 23-32) Investigation into the thermal 
defect of tissue-equivalent plastic. Goodman, L.J. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

The aim of this work is to determine the thermal defect, i.e., 
the fraction of absorbed radiation energy that is not converted to 
heat in the absorber, for samples of A-150 tissue-equivalent plastic 
obtained from different laboratories and molded under different 
conditions, and to examine the dependence of the thermal defect on 
the energy and type of the irradiation particles. This information is 
needed to utilize this plastic for calorimetric neutron dosimetry. 
Density and chemical composition of plastic disks were determined, 
and initial tests of the measuring equipment were made. Further 
improvements are anticipated before measurements are begun. 3 
tables. (RWR) 


4218 (COO—3243-6, pp 58-67) Microdosimetry at the BEVA- 
LAC: future plans. Kliauga, P. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

A review of progress on preparations for a complex and 
detailed series of experiments designed to explore the microdosime- 
tric characteristics of the energetic heavy ions available at the 
BEVALAC Biomedical Facility is given. The essence of the pro- 
posed experiment is twofold: (1) to measure microdosimetric spectra 
with a wall-less counter in a container large enough so that wall 
effects are essentially eliminated, and (2) to measure these spectra as 
a function of the distance of closest approach of the ion to the 
counter, i.e., the impact parameter. The first point will resolve the 
question of wall-effect perturbations on the spectra, while the second 
point will yield detailed experimental evidence concerning the rela- 
tive importance of the delta ray, or “indirect” contribution to the 
biological effect of these heavy ions. At the same time, it may be 
possible to explore the contribution of fragmentation products to the 
total y-spectra. 


4219 (COO—3243-6, pp 77-82) Measurement of microdosime- 
tric spectra using an amplifier with logarithmic response. Srdoc, D.; 
Rogers, L. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

A 3-'/2 decade logarithmic pulse amplifier was developed for 
use in microdosimetry. A block diagram of the instrument is given. 
The input shaping amplifier is designed to accept output pulses from 
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a charge sensitive preamplifier with a maximum full scale amplitude 
of 8 volts. Output of the shaping amplifier is a bipolar, positive lobe 
leading RC shaped pulse with a maximum iinear range approximate- 
ly 200 millivolts. Following the apes converter is a voltage 
amplifier which is used to increase the signal level before it is applied 
through the linear gate to the output buffer-amplifier. The signal at 
the output connector is a positive pulse compatible with most 
conventional pulse height analyzers. The gain of the linear amplifier 
is adjustable over 10 to 1 range by means of front panel controls. 


4220 (COO—3243-6, pp 83-87) parameters influencing electron- 
ic noise in a typical microdosimetric arrangement. Srdoc, D. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Causes of electronic noise in a microdosimetric arrangement 
consisting of a proportional counter, counter base and connectors, 
the preamplifier, and the amplifier are described. (1) Leads, spring 
loaded contacts and pins, and the wiring on the preamplifier board, 
(2) the insulating material, (3) the FET transistor, (4) RC shaping of 
pulses, and (5) cooling of FET and feedback resistor are listed. 
(WHK) 


4221 (PNL—2449, pp 13-16) Recent developments in the 
United Kingdom. Harvey, J.R. (Central Electricity Generating 
Board, Berkeley, Eng.). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4222 (PNL—2449, pp 17-18) Neutron dosimetry system. Quam, 
W.M. (EG and G, Inc., Goleta, CA). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4223 (PNL—2449, pp 19-21) Characteristics of Sandia's person- 
nel neutron dosimeter. Thompson, D.J. (Sandia Labs., Albuquerque, 
NM). 1977. 
From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
In Sixth ERDA workshop on personnel neutron dosimetry. 


4224 (PNL—2449, pp 22-28) Combination TL-film personnel 
neutron dosimeter. Anderson, M.E.; Crain, S.L. (Mound Lab., Mia- 
misburg, OH). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4225 (PNL—2449, pp 29-31) TLD system for personnel moni- 
toring. Lobdell, J.L. (Tennessee Valley Authority, Muscle Shoals, 
AL). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4226 (PNL—2449, pp 40-48) Current wok in neutron dosimetry 
at CRNL. Ing, H.; Cross, W.G.; Tymons, B.J. (Chalk River Nuclear 
Labs., Ont.). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4227 (PNL—2449, pp 49-55) Developmental summary of a com- 
posite gamma and albedo neutron personnel dosimeter using teflon 
matrix elements. Distenfeld, C. (Brookhaven National Lab., Upton, 
NY). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4228 (PNL—2449, pp 56-58) Sixth workshop on personnel neu- 
tron dosimetry. Geiger, E. (Eberline Instrument Corp., Santa Fe, 
NM). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4229 (PNL—2449, pp 59-63) ANL personnel neutron monitor- 
ing study employing °LiF albedo dosimeters. Dolecek, E.H. (Argonne 
National! Lab., IL). 1977. 
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From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
In Sixth ERDA workshop on personnel neutron dosimetry. 


4230 (PNL—2449, pp 85-89) Neutron spectra from reactors by 
the Delta spectrometer. Facey, R.A. (Ontario Hydro, Pickering, 
Ont.). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4231 (PNL—2449, pp 90-92) Three common Rogers, 
D.W.O. (National Research Council, Ottawa). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry, 


4232 (PNL—2449, pp 93-95) Neutron dosimetry at Fontenay- 
aux-Roses, France. Medioni, R. (CEN, Fontenay-aux-Roses, France). 
1977. 


From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
In Sixth ERDA workshop on personnel neutron dosimetry. 


4233 (PNL—2449, pp 96) Response of the Savannah River 
albedo neutron badge to mono-energetic sources at NBS. Hoy, J 
(Savannah River Plant, Aiken, SC). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 


In Sixth ERDA workshop on personnel neutron dosimetry. 


4234 (PNL—2449, pp 101-104) Electrochemical etching for per- 
sonnel neutron dosimetry. Tommasino, L. (Centro di Studi Nucleari 
delle Casaccia, Rome). 1977. 


From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 


In Sixth ERDA workshop on personnel neutron dosimetry. 


4235 (PNL—2449, pp 116-117) Commercial of 


implementation 
track etch neutron dosimetry. Wheeler, R.V. (R. S. Landauer, Jr. and 
Co., Glenwood, IL). 1977. 
From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
In Sixth ERDA workshop on personnel neutron dosimetry. 


4236 (PNL—2449, pp 129-133) Some experiences on the elec- 
trochemical etching amplification of charged tracks in poly- 
mers, Sohrabi, M. (Atomic Energy Organization of Iran, Tehran). 
1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4237 (PNL—2449, pp 137-138) Personnel neutron dosimeter 
calibration facilities at the National Bureau of Standards. Schwartz, 
R.B. (National Bureau of Standards, Washington, DC). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4238 (PNL—2449, pp 139-140) Detector response 
tions with non-monoenergetic neutron sources. Hajnal, F. (Ener, 
Research and Development Administration, New York). 1977. 
From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
In Sixth ERDA workshop on personnel neutron dosimetry. 


4239 (PNL—2449, pp 141-143) NRC program for performance 
testing of personnel dosimeters. Alexander, R.E. (Nuclear Regulatory 
Commission, Washington, DC). 1977. 

From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 

In Sixth ERDA workshop on personnel neutron dosimetry. 


4240 (PNL—2449, pp 147-154) Report on neutron dosimetry 
work being performed in Europe. Hankins, D.E. (Univ. of California, 
Livermore). 1977. 


From 6. workshop on personnel neutron dosimetry; Oak 
Ridge, TN, USA (11 Jul 1977). 
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In Sixth ERDA workshop on personnel neutron dosimetry. 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 2561, 4226 


4241 (UCRL—13880) Development of fast neutron spectrom- 
eter system for study of short-lived nuclides important to the decay 
heat problem. Final report, July 15, 1977—December 31, 1977. UCB- 
ENG-4485, Prussin, S.G. (California Univ., Berkeley (USA). Dept. 
of Nuclear Engineering). 15 Apr 1978. Contract W-7405-ENG-48. 
6p. Dep. NTIS, PC A02/MF AO. 

Portions of document are illegible. 

The objectives of this study were (a) to develop techniques 
for measurement of delayed neutron spectra with resolutions ap- 
proaching 8.0 keV at the thermal peak and (b) to explore techniques 
for measuring gamma rays and neutrons in coincidence. During the 
contract period the following have been accomplished: (a) the 
electronic, acoustical and inherent noise characteristics of the 3 He 
neutron ionization chambers purchased from SEFORAD, LTD 
have been characterized. Through construction of an acoustical 
shield and replacement of several components at the input stage of 
the preamplifiers associated with the detectors, the resolutions of the 
spectrometers have been improved by about 10 to 15 percent and the 
environment has been controlled to permit maintenance of the 
improved resolution under normal laboratory conditions. The reso- 
lution of the best spectrometer is now 9.3 keV; (b) it has been shown 
that the amplitude and resolution for neutrons from a thermalized 
Pu-Be source are dependent upon pulse risetime. For the risetime 
range 0.2—1.2 ys, the amplitudes of pulses were found to vary by 0.7 
to 0.8 keV and the longer risetime pulses led to a full energy peak 
narrower than that from the short risetime pulses by about 0.2 keV. 
(c) based on the information available in the literature on the Fano 
Factors of gas mixtures approximating that existing in the spectrom- 
eters, and the measurements made on one of the detectors, it was 
concluded that external factors are still contributing significantly to 
the resolution and that it should be possible to obtain a resolution of 
near 8.0 keV with no change in the gas mixture; (d) the principal 
limitation in the use of the “He spectrometers for neutron—gamma 
ray coincidence measurements lies in the long times required for 
drift of electrons from the site of interaction in the device to the grid 
surrounding the anode. 


HIGH ENERGY PHYSICS INSTRUMENTATION 
REFER ALSO TO CITATION(S) 4555 


4242 (COO—3064-6) Design and performance of a modularized 
Nal(Tl) detector (the crystal ball prototype). Chan, Y.; Partridge, 
R.A.; Peck, C.W. (California Inst. of Tech., Pasadena (USA)). 1977. 
Contract EY-76-C-02-3064. 12p. (CONF-771023—48). Dep. NTIS, 
PC A02/MF AOI. 

From Nuclear science symposium; San Francisco, CA, USA 
(19 Oct 1977). 

A prototype Nal(T1) detector (the Cluster of 54) of spherical 
geometry subtending a solid angie of 7.5 percent of 47 at its center, 
has recently been assembled and tested. This detector consisted of 54 
close-packed but optically isolated Nal(T1) modules and the associat- 
ed electronic circuitry. The Cluster of 54 is the predecessor of an 
almost complete spherical detector, the Crystal Ball, which will 
cover 94 percent of 47. The latter detector is now under construc- 
tion and is especially designed for the study of y-rays produced in 
electron-positron collisions at colliding beam facilities. The mechani- 
cal, optical, and electronic assembly of the prototype system is 
outlined. Cluster of 54 test data will be presented. 


4243 Large spectrometers. Willis, W.J. (Brookhave National 
Laboratory, Upton, New York). Phys. Today; 31: No. 10, 32-39(Oct 
1978). 

Mammoth detector systems: tens of thousands of detector 
wires, tousands of tons of iron: with large solid angles of acceptance 
are becoming the workhorses of high-energy physics labs world- 
wide. 


4244 Time projection chamber. Marx, J.N.; Nygren, D.R. 
(Lawrence Berkeley Laboratory of the University of California). 
Phys. Today; 31: No. 10, 46-53(Oct 1978). 

By combining the particle-identification function in the same 
detector volume as the tracking and momentum-measurement func- 
tions, this device achieves substantial reduction in overall size. 


RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 4123 
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RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


4245 (AD-A—050703) Assessment of cable response sensitivity 
to cable and source in low fluence x-ray environments. 


parameters 
Topical report Jan—Apr 77. Clement, D.M.; Wuller, C.E. (TRW 
Defense and Space Systems Group, Redondo Beach, CA (USA)). 8 
_ 1977. Contract DNA001-77-C-0084. 39p. NTIS PC A03/MF 
AOl. 


The direct injection response of satellite cables to low fluence 
X-Ray environments has been analyzed with respect to certain cable 
parameters and photon source parameters. Cable parameters consid- 
ered were the following: conductor materials, conductor flashing, 
number of conductors, gap sizes, shield thickness, dielectric material, 
cable size, characteristic impedance, cable type, and cable loads. 
Source parameters considered were spectra and angle of incidence. 
The most sensitive cable parameter was gap size. It was found that 
cable response was fairly insensitive to black-body spectra, at least 
within the ranges of black-body spectra considered. 


4246 (AD-A—050772) UGT noise minimization techniques. 
Final report Apr—Nov 76. Smyth, J.B.; van Lint, V.A.J.; Messler, 
M.A. (Mission Research Corp., La Jolla, CA (USA)). 30 Nov 1976. 
Contract DNA001-76-C-0280. 158p. (MRC/SD-R—7). NTIS PC 
A08/MF AOl. 

The high-intensity radiation delivered by a nuclear explosion 
during an underground test produces large, fast current pulses on 
conductors and in the earth as a direct result of the interaction of the 
fast radiation pulse with the earth and test configuration. These 
currents can produce transient voltages in experiment measuring 
circuits that interfere seriously with the experiments to be per- 
formed. Experimenters have dealt with such interference by combi- 
nations of electrical and radiation shielding, grounding or electrical 
isolation, filtering, modulating and demodulating. The following 
grounding and cabling practices are preferred: (1) the cables should 
be enclosed in a conducting shield (zipper tube or pipe) until the 
cable run escapes from the radiation field and the electric field 
induced in the tunnel air and wall. This shield should be earth 
grounded at its end. (2) The uphole cables should have their outer 
shields shorted together at the gas seal bulkhead, alcove splice rack 
and mesa splice rack. (3) The transfer impedance for low-noise 
experiments should be minimized by using solid-shield cables and 
conducting foil bridges over connectors. (4) Electrically pulsing the 
transmission line between cable shields and enclosing shield (e. g., 
zipper) is an effective means of quality control on the wennice 
impedance. (5) The direct photon-induced cable currents should be 
minimized by using radiation shielding and solid-dielectric cables in 
the irradiated region. 


4247 (N—78-15162) Voyager electronic parts radiation pro- 
gram, volume 1. Final report. Stanley, A.G.; Martin, K.E.; Price, 
W.E. (Jet Propulsion Lab., Pasadena, CA (USA)). 15 Sep 1977. 
Contract NAS7-100. 206p. (NASA-CR—155534; JPL-PUB—77- 
41(Vol.1)). NTIS PC A10/MF AO1. 

The Voyager spacecraft is subject to radiation from external 
natural space, from radioisotope thermoelectric generators and 
heater units, and from the internal environment where penetrating 
electrons generate surface ionization effects in semiconductor de- 
vices. Methods for radiation hardening and tests for radiation sensi- 
tivity are described. Results of characterization testing and sample 
screening of over 200 semiconductor devices in a radiation environ- 
ment are summarized. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 2268, 2325, 2708, 3155, 32109, 
3216, 3903, 4389, 4390 


4248 (ANL—78-14) Methods and means for control of error in 
precision instruments and systems. Lewis, R.N. (Argonne National 
Lab., IL (USA)). Feb 1978. Contract W-31-109-ENG-38. 62p. Dep. 
NTIS, PC A04/MF AOl1. 

The rapid and precise response of analog measurement and 
actuating systems has become the limiting factor in instrumentation 
since the availability and use of computer-derived commands. The 
existence of thousands of analog devices with slow time response 
and dynamical errors in response gives rise to the need for simple 
programming methods to improve their performance. This report is 
for experimenters and practicing engineers who must, because of 
budget and/or time limitations, push their present system's perform- 
ance to the limit. It can also aid in the design of new systems. The 
method described consists of reducing a system's response character- 
istics to those of an elementary system, Fo(s), and applying appropri- 
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ate programming for positive control. With simple techniques, an 
order-of-magnitude improvement in response time and accuracy is, 
in many cases, achievable. Microprocessor or minicomputer control 
is possible and can be used to achieve fully adaptive systems having 
superior control characteristics. The performance of noise-limited 
systems can also be dramatically improved. In addition, complex, 
time-varying systems can be computer-controlled by sequential pro- 
gramming, so as to be fully adaptive to changing conditions. With 
additional effort, the method may prove valuable in potentially 
dangerous systems checkout situations. For example, when faced 
with control problems during flight testing of a complex aircraft, 
application of the method may provide a degree of control beyond 
that normally available, such that safe landing of the experimental 
aircraft is possible. 


4249 (COO—3120-19) Slow scan image intensifier-TV detector 
for x-ray. Reynolds, G.T.; Milch, J.R.; Gruner, S.M.; Piccard, R.D. 
(Princeton Univ., NJ (USA). Dept. of Physics). 1978. Contract EY- 
76-S-02-3120. 14p. (CONF-780497—1). Dep. NTIS, PC A02/MF 
AOl. 

From Synchrotron radiation laboratory workshop; Stanford, 
CA, USA (3 Apr 1978). 

Portions of document are illegible. 

The operation and performance of an image intensifier rea- 
dout for x-ray diffraction studies of biological materials at the DESY 
storage ring facility are described. (WHK) 


4250 (COO—3243-6, pp 98-100) Development of comprehensive 
dosimetry apparatus at RARAF. Mills, R.E.; Colvett, R.D.; Good- 
man, L.J. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

A beam current regulator for calorimetry experiments is 
briefly described. An interface between the RARAF PDP-8/e mini- 
computer and the Data Precision 3500 digital voltmeter for automat- 
ic measurement of voltage or resistance is discussed. Also, printed 
circuits for electrometers have been fabricated. (WHK) 


4251 (EPRI-EL—747) SF. dielectric fill gas gauge. Final 
report. Bell, R.; Hicksted, R.; VanVliet, J.; Bertin, M. (Nucleonic 
Data Systems, Inc., Irvine, CA (USA)). Apr 1978. 89p. Dep. NTIS, 
PC A0S/MF AOl. 

The use of SF¢-gas-insulated equipment in substations is gain- 
ing wide acceptance. For reliable operation of this type of equip- 
ment, it is important that the gas density be maintained within design 
limits and that the gas not be contaminated. It is therefore of interest 
to have a gauge that can be used for continuous monitoring of the 
gas. Such a gauge should be able to detect leaks in excess of | to 2% 
per year, as well as detect gas contaminants of significant levels. The 
experimental gauge that has been developed uses the infrared ab- 
sorption characteristics of the gases. A wavelength is chosen where 
the monitored gas absorbs strongly, but where interference from 
other gases is minimal. The photon absorption is approximately 
proportional to the density of the gas, which is also proportional to 
the dielectric strength of the gas. In order to overcome problems 
with stability or drift of components, a comparison is made at a 
second wavelength, which is relatively unaffected by the presence of 
the gases. By taking the ratio of the two signals, one can correct for 
variations in the pressure of other gases, changes in the infrared 
source intensity, small path length changes, and so on. Short-term 
measurement precision of +-5.5 kPa (+-0.8 psia) over the range 100 
to 483 kPa (14.7 - 70 psia) has been observed. Long-term precision of 
6.9 - 10.3 kPa (1.0 to 1.5 psia) has also been observed. 


4252 (IS—4436) Analysis and computerized design of NMR 
probe circuits. Murphy, P.D.; Gerstein, B.C. (Ames Lab., IA 
(USA)). Jul 1978. Contract W-7405-ENG-82. 69p. Dep. NTIS, PC 
A04/MF AOl. 

A procedure for designing four different NMR probe circuits 
is described. Equations are derived which allow accurate estimates 
for tuning components. Graphs of theoretical frequency responses 
are presented. An accurate method for measuring effective quality 
factors, Q/sub eff/, is described. Four probe circuits are constructed 
and evaluated with respect to power efficiency, ringdown time and 
signal/noise. Finally, a FORTRAN computer program which will 
implement the design procedures described is presented. 


4253 (PNL—2500(Pt.3), pp 1.32-1.34) Isokinetic air sampler. 
Sehmel, G.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

An isokinetic air sampler was developed for sampling both 
respirable and nonrespirable particles as a function of wind speed for 
a selected wind direction. When the air sampler is in the field, the 
sampler inlet is closed except when opened by a solenoid. 
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4254 (SAND—78-1077) Seismic determination of impact times 
of supersonic projectiles. Dobecki, T.L. (Sandia Labs., Albuquerque, 
NM (USA)). Jun 1978. Contract EY-76-C-04-0789. 45p. Dep. NTIS, 
PC A03/MF AOl1. 

A seismic system for detection and determination of impact 
times for supersonic projectiles has been developed and tested at the 
Yuma Proving Ground. The study included (a) a pretest seismic 
refraction survey to characterize subsurface conditions within the 
target area as well as (b) design and testing of the seismic detection 
array under test conditions. The pretest refraction survey indicated a 
three-layer subsurface in the upper 100 meters consisting of (a) a 
surface (0—3.7 m) layer of dry, gravelly sand (V/sub p/ = 356 m/ 
sec), (b) a second (3.7—48.3 m) layer of more compacted, dry 
sediments (V/sub p/ = 849 m/sec), and (c) the water table at 48.3 m 
(V/sub p/ = 1792 m/sec). The refraction test also indicated that 
operation of a geophone at minimum gain of 60 dB should allow 
good records of impacts at distances of 300 meters, at least. An array 
of six geophones was used to monitor impacting projectiles. Of 
twenty projectiles fired, most landed well short of the designated 
impact area, but useful information for most was recovered from the 
high gain (110 dB) geophone array. Six tests out of the twenty are 
described and show accuracies within 10 milliseconds on near geo- 
phones when compared with a true impact time derived from 
alternate means. A further comparison was derived by firing explo- 
sive charges near some impact craters and recording these with the 
array. Again, the times were well within 10 millisecond accuracy. 
This latter technique is recommended for all future tests as the means 
of determining impact time. 


4255 (UCID—17888) Performance analysis of an infrared inte- 
rior intrusion detector. Dunn, D.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). May 1978. Contract W-7405- 
ENG-48. 22p. Dep. NTIS, PC A02/MF AO1. 

A methodology for characterizing the performance of a class 
of infrared (IR) interior intrusion monitors or detectors is presented. 
The methodology is developed around a specific commercial IR 
detector, the InfrAlarm, manufactured by Barnes Engineering Com- 
pany (Models 19-124 and 19-115A). Performance is characterized by 
the probability of detecting an intruder as a function of intruder 
parameters. InfrAlarm is a passive infrared detector consisting of 
antimony and bismuth thermocouples connected to form a thermo- 
pile. IR energy emitted by objects is transmitted without physical 
contact to the detector receiver. The receiver in this case is a set of 
thermocouples which are sensitive to temperature changes. (WHK) 


4256 (UCRL—52483) Feasibility study for automating the ana- 
lytical laboratories of the Chemistry Branch, National Enforcement 
Investigation Center, Environmental Protection Agency. Morris, 
W.F.; Fisher, E.R.; Barton, G.W. Jr. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1 Jun 1978. Contract W-7405- 
ENG-48. 35p. Dep. NTIS, PC A03/MF AO1. 

The feasibility of automating the analytical laboratories of the 
Chemistry Branch of the National Enforcement Investigation 
Center, Environmental Protection Agency, Denver, Colorado, is 
explored. The goals of the chemistry laboratory are defined, and 
instrumental methods and other tasks to be automated are described. 
Five optional automation systems are proposed to meet these goals 
and the options are evaluated in terms of cost effectiveness and other 
specified criteria. The instruments to be automated include (1) a 
Perkin-Elmer AA spectrophotometer 403, (2) Perkin-Elmer AA 
spectrophotometer 306, (3) Technicon AutoAnalyzer II, (4) Mettler 
electronic balance, and a (5) Jarrell-Ash ICP emission spectrometer. 
(WHK) 


4257 (UCRL—80595) Optimizing the smoke chamber. Gaskill, 
J.R.; Beason, D.G.; Taylor, R.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 19 Jan 1978. Contract W-7405- 
ENG-48. 18p. (CONF-780146—1). Dep. NTIS, PC A02/MF AOl. 

From 3. conference on fire safety; San Francisco, CA, USA 
(19 Jan 1978). 

Of the various methods for measuring smoke from pyrolyzing 
or burning materials, that involving the determination of its opacity 
or light attenuating properties has become probably the most popu- 
lar. One particular method employed on a laboratory scale involves 
the use of the NBS Smoke Density Chamber; this has gained wide- 
spread use both in this country as well as abroad. Work at Lawrence 
Livermore Laboratory over the past decade has resulted in several 
improvements to the Chamber notably the provision of a ventilation 
capability and a variable high flux heater, so that various fire 
parameters can be simulated in this chamber. Based on the work 
done at LLL during this period a new chamber has been designed 
and is being assembled. The present and potential capabilities of this 
new unit are described and discussed. 


4258 Kilometer-path low-temperature multiple-reflection cell for 
laser spectroscopy using tunable semiconductor diodes. Kim, K.C.; 
Griggs, E.; Person, W.B. (University of California, Los Alamos 
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Scientific Laboratory, Los Alamos, New Mexico 87545). Appl. Opt.; 
17: No. 16, 2511-2515(15 Aug 1978). 

Design characteristics and performance are described for a 
low-temperature multiple-reflection cell used with laser diode spec- 
trometer. The optical pathlength can be varied from 0.04 km to 1.5 
km in the temperature controlled cell from 160 K to 300 K. Exam- 

les are presented to illustrate — broadening in the 16 ym N20 
band and to indicate some high resolution absorption measurements 
of rotational manifolds in the vs band of SF¢ and an application to 
the analysis of the Q-branch of the 2v4-v,4 hot band transition in SF¢. 


4259 ea 3)(No.3), pp 16-17) Dynamic sig- 
nature verifier. Sep 1977. 
In Sandia technology. 


WELL LOGGING INSTRUMENTATION 


REFER ALSO TO CITATION(S) 2374, 2378, 2379, 2561, 2991, 2993 


4260 Transactions of the SPWLA nineteenth annual logging 

symposium. Houston, TX; Society of Professional Well Log Ana- 
Py Inc. (1978). vp. (In English and Spanish). (CONF-780649—). 
$21 


—— 19. logging symposium; E] Paso, TX, USA (13 Jun 
1978). 

The 35 papers presented are compiled and individual abstracts 
were prepared for selected papers. (JSR 


Yadernye magnitnye metody issledovaniya skvazhin. (Nu- 
clear magnetic methods to investigate boreholes). Aksel’rod, S.M.; 
Danevich, V.I.; Zaporozhets, V.M.; Evdokimov, A.F.; Melik-Shakh- 
nazarov, A.M.; Neretin, V.D. Moscow; Nedra (1976). 127p. (In 
Russian). 

The physical foundations are considered of nuclear magnetic 
methods of free precession and spin echo, as well as the equipment 
for performing nuclear magnetic logging (NML) by the method of 
free precession. The equipment used permits to estimate the initial 
amplitude of the free precession signal and the longitudinal relax- 
ation time in low and high fields. Laboratory investigations showed 
the free fluid index and longitudinal relaxation time (T:) to be the 
most significant rock characteristics that may be estimated by the 
method of free precession. Results are cited for NML investigations 
in combination with other geophysical methods. A comprehensive 
interpretation of the results for NML and other types of logging 
permits to assess the relative laminated clayiness and effective layer 
thickness, permeability, and content of free and bound water in the 
oil-bearing collector; it also permits to separate oil-bearing and 
bituminized collectors and to specify the character of the saturating 
fluid bed in sections with fresh stratal waters. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 2164, 2352, 2367, 2516, 2536, 4426 


4262 (LA—7450-MS) Techniques for measurement of densities 
of PBX samples at other than room temperature. Baytos, J.F.; Mar- 
tinez, C.A. (Los Alamos Scientific Lab., NM (USA)). Aug 1978. 
Contract W-7405-ENG-36. 7p. Dep. NTIS, PC A02/MF AO1. 
Techniques for measuring the density of PBX samples from - 

54°C to +70°C are described. The method is based on the displace- 
ment of a liquid by a sample, but with two additional controlling 
steps. The specific gravity of the immersion fluid is determined by 
weighing an immersed quartz rod at the temperature of interest, and 
the temperature is monitored by a thermocouple-driven digital ther- 
mometer. 


4263 (LA-UR—78-2279) Development of a large electrically 
driven flyer system for explosive initiation studies. Seitz, W.L.; 
Schmidt, S.C.; Wackerle, J. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 23p. (CONF- 7805125—1). 
Dep. NTIS, PC A02/MF AO1. 

From Meeting on physics of explosives; Los Alamos, NM, 
USA (9 May 1978). 

An experimental study to develop an electrically driven flyer 
system for explosive initiation studies is described. Both pulsed laser 
stereophotography and streak camera studies have been used to 
determine a foil/land/flyer geometry that will give sufficiently 
planar flyers for quantitative explosive initiation studies. A shot 
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assembly with explosive wedges 6.4-mm diam and 20 to 30° angles 
has been designed to study run distances to detonation from 0.5 mm 
to 2.0 mm. Preliminary results are given for 1.8-g/cm* superfine 
TATB. 


4264 (MHSMP—78-26) Emulsion amination of TCTNB. 
Locke, J.G.; Estes, Z.L. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, TX (USA)). Jun 1978. Contract EY-76-C-04-0487. 8p. 
Dep. NTIS, PC A02/MF AO1. 

Laboratory work using an emulsifying agent during the wet 
amination of TCTNB reduced the inorganic chlorine content of the 
TATB to less than 0.01 percent (wt). A list of the various emulsifiers 
tried is given. The amination of TCTNB using emulsifying agents is 
being scaled to pilot plant equipment for further evaluation of the 
products. 


4265 ae Fabricating RX-03-BB into full-scale 
HSM forward charge. Hallam, J.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1978. Contract W-7405- 
ENG-48. 12p. Dep. NTIS, PC A02/MF AO1. 

A full-scale HSM forward charge, made with RX-03-BB 
(TATB/Kel-F, 92.5/7.5), has been fabricated at Site 300. The charge 
was machined from a single, isostatically pressed billet. New tooling 
required for this job consisted of a large pressing bag, an aluminum 
pressing mandrel, and two specially contoured vacuum chucks for 
machining. The finished charge has two rough surfaces on its waist 
that cause certain sections of the outside diameter to be 0.20 in. 
undersized. However, this will not affect the performance of the 
charge. The inner and outer conical shapes meet all specifications. 


4266 (UCRL—80458) Low detonation velocity: high energy ex- 
plosives. Kury, J.W.; Hornig, H.C. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1978. Contract W-7405-ENG- 
48. 13p. (CONF-780813—11). Dep. NTIS, PC A02/MF AO1. 

From Symposium on high pressures; Paris, France (22 Aug 
1978). 

A high energy explosive with an unusually low detonation 
velocity has been formulated for metal acceleration applications. 
This plastic-bonded explosive contains HMX, potassium perchlorate, 
aluminum and estane. Its energy is comparable to octol, yet its 
detonation velocity is only 7.4 mm/sec. This appears to be near the 
minimum detonation velocity that one can attain and still maintain a 
metal accelerating ability equivalent to octol. 


4267 Model for the precipitation of pentaerythritol tetranitrate 
(PETN). Rivera, T.; Randolph, A.D. (Univ of Calif, Los Alamos Sci 
Lab, NM). Jnd. Eng. Chem., Process Des. Dev.; 17: No. 2, 182- 
188(Apr 1978). 

A continuous precipitation method for the preparation of 
crystalline pentaerythritol tetranitrate (PETN) was developed. The 
process involves the precipitation of PETN from an acetone solution 
by the addition of water in a Kenics Static Mixer. The principal 
independent variable is the ratio, R, of the acetone-PETN solution 
flow rate to the flow rate of water. A mathematical model based on 
dispersed plug-flow equations adequately represents the physical 
process. The relationships developed can be used to predict particle 
size distributions and estimate the effective kinetics involved in the 
precipitation process. The mass-weighted mean particle size, L, of 
the precipitated PETN is a linear function of R. The linitial nuclea- 
tion and growth rates are exponentially decaying functions of posi- 
tion z. This work is pertinent to high explosives. 7 refs. 


NUCLEAR 
REFER ALSO TO CITATION(S) 4392 


WEAPONRY 
REFER ALSO TO CITATION(S) 3950, 4432 


4268 (SAND—78-8261) W70 Mod 3 road test No. 6902. 
Myers, L.R. (Sandia Labs., Livermore, CA (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 32p. Dep. NTIS, PC A03/MF AOI. 

This road test of the LANCE missile system with the W70 
Mod 3 warhead evaluated the vibration input during transportation 
environments of the self propelled launcher and the loader transport- 
er tracked vehicles. As a result of these road tests, the vibration 
input levels and frequencies were revised and laboratory tests were 
conducted which verified that the warhead and all components 
<= survive and function after being subjected to these vibration 
evels. 


4269 (SAND—77-1750(Vol.3)(No.3), pp 18-20) Simulation of 
nuclear weapon flight dynamics. Sep 1977. 
In Sandia technology. 
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Flight simulation capabilities, consisting of hybrid computers 
and three-axis angular motion simulators, are valuable tools for 
investigations of the flight dynamics of nuclear weapon systems. 
Simulation facilities at Albuquerque consist of three AD/FIVE 
analog computers interfaced to a PDP11/45 digital computer. The 
analog computers are also interfaced to Carco three-axis angular- 
motion simulators. The computer equipment can accommodate hun- 
dreds of independent flight and design parameters, yet only a few 
minutes are required to adjust initial conditions to new values. 
Summation, multiplication, and sin-cos generation are programed on 
the analog computer to optimize execution time. Nonlinear multidi- 
mensional aerodynamic force and moment calculations and data 
storage are programed on the digital computer. (TFD) 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 3637, 4367 


4270 (COO—1340-61) Ocean-atmosphere feedback mechanisms 
and climatic change. Reiter, E.R. (Colorado State Univ., Fort Collins 
(USA). Dept. of Atmospheric Science). 1978. Contract EY-76-S-02- 
1340. 4p. (CONF-7805123—2). Dep. NTIS, PC A02/MF AO1. 

From Conference on climate and energy; Asheville, NC, 
USA (8 May 1978). 

The North Pacific ocean north of 40°N has undergone a quite 
dramatic cooling trend since approximately 1963. Lowest tempera- 
ture anomalies were reached during 1976, presaging the cold winter 
of 1976/77 over the eastern United States. South of 40°N no 
significant cooling trends could be detected in the Pacific surface 
waters. The North Atlantic ocean was subject to similar temperature 
trends. The North Pacific cooling trend of recent years is viewed in 
the context of long-period sea surface temperature (SST) records, 
dating back to 1900. The recent cooling trend, indeed, started in 
1963, and was preceded by a slight cooling and then warming 
between the late 1940’s and 1963. A warming trend seems to have 
provailed between 1928 and the late 1940's. At this time we do not 
know the precise cause of the cooling trend in the oceans of the 
northern hemisphere. The fact that the zonal component of the 
North Pacific trade winds underwent a secular trend provides a clue 
to the possible existence of a feedback mechanism between ocean 
and atmosphere. It appears that the secular trend in trade winds 
peaked between 1967 and 1969, whereas the North Pacific cooled, at 
least until 1976. We have not yet been able to establish a physical 
reason for a possible time lag of the order of 10 years between an 
atmosphere-ocean feedback. If such a lag could be established, either 
from past data or from physical reasoning, it would indicate that the 
North Pacific is on the brink of a warming trend. 


4271 (LA—7394-MS) Some observations of a subsynoptic scale 
disturbance. Barr, S.; Clements, W.E.; Archuleta, J. (Los Alamos 
Scientific Lab., NM (USA)). Jul 1978. Contract W-7405-ENG-36. 
15p. Dep. NTIS, PC A02/MF AO1. 

A subsynoptic scale disturbance in the lower troposphere 
passed through the Georgia-South Carolina area during a field 
experiment in which supplementary meteorological data were availa- 
ble at the Savannah River Laboratory. Consistencies were noted in 
the fields of wind, temperature, and cloudiness, which aided in the 
documentation of the feature. This event is suggested as a useful case 
study for the application of mesoscale dynamical models. 


4272 (PNL—2500(Pt.3), pp 2.35-2.37) Precipitation variation 
on the Hanford National Environmental Research Park. Thorp, J.M. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Eight years of precipitation data from 26 climatological sites 
on the Arid Lands Ecology (ALE) Reserve have been regressed and 
correlated against the precipitation record of the Hanford Meteorol- 
ogy Station (HMS). The regression analyses show that precipitation 
falls on the ALE Reserve at times when none occurs at HMS. 
Covariability analyses indicate a precipitation regime above 300 m 
near the center of the Reserve to be most independent both of the 
HMS regime and of elevation. Below 300 m the coefficient of 
determination, r?, varies inversely with elevation across the entire 
Reserve. Rattlesnake Mountain is an important factor in precipita- 
tion variability, and its influence appears to extend to at least the 
HMS located 17 km to the north. 
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4273 (PNL—2500(Pt.3), pp 2.37-2.38) Cooling tower drift: ex- 
periment design for comprehensive case study. Laulainen, N.S. Feb 
1978. 


In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

A comprehensive experimental study of drift emissions and 
deposition from a mechanical draft cooling tower is planned for 
early spring 1978. The field effort is to measure rates of mineral mass 
and drift water emissions and depositions downwind from a suitable 
power plant. Measurements of drift droplet size distributions, cool- 
ing tower temperature and velocity profiles, and ambient meteoro- 
logical parameters are also to be made. From these measurements, a 
data base can be developed which can be used for validating models 
of drift deposition from cooling towers. 


4274 Identification of aerosol sources in the St. Louis area using 
factor analysis. Gatz, D.F. (Illinois State Water Survey, Urbana 
61801). J. Appl. Meteorol.; 17: No. 5, 600-608(May 1978). 

Decisions on controlling emissions to reduce atmospheric 
aerosol concentrations require accurate information on ambient con- 
centrations, composition and sources. This paper shows how filter 
sampling of ambient aerosols, followed by multi-element analysis of 
the filters and factor analysis of the data, were used to identify 
sources in the St. Louis area.Nearly 400 filters, collected at 12 sites 
in the St. Louis area from 1973—75 as part of project METRO- 
MEX, were analyzed by ion-excited x-ray fluorescence for 10—20 
elements. Factor analyses were performed separately for each site, 
revealing a number of common area-wide sources and several local 
sources. Widespread sources include soil dust and flyash, secondary 
sulfates, auto exhaust and metals. Local sources identified include a 
titanium pigment plant and a secondary lead smelter. 


4275 Scavenging of urban pollutants by thunderstorm rainfall: 
Numerical experimentation. Hane, C.E. (Atmospheric Sciences De- 
partment, Battelle-Northwest Laboratories, Richland, Wash. 99352). 
J. Appl. Meteorol.; 17: No. 5, 699-710(May 1978). 

Rainfall collected for the squall line case of 21 August 1972 in 
the St. Louis area has been analyzed for certain pollutants known to 
be present in urban air. To aid in the interpretation of these measure- 
ments a two-dimensional time-dependent squall line model is utilized 
to approximate the internal air flow and rainwater distribution 
within the storm. At a particular time when a — mature 
circulation is present, a steady state is assumed and a pollutant plume 
with dimensions and concentrations characteristic of the St. Louis 
urban plume is allowed to interact with the model thunderstorm 
circulation. The study focuses upon the effect of internal storm 
motion upon precipitation scavenging and treats microphysical proc- 
esses in a relatively simple manner.Two extreme situations are con- 
sidered :1) the pollutant does not interact with the water substance in 
the storm, but is merely redistributed by the storm circulation; and 2) 
all pollutant enters into cloudwater immediately upon entering the 
cloud boundary. In the second case, scavenging of pollutants by 
precipitation is calculated along with the deposition of pollutant on 
the ground in rainfall. The deposited amounts are compared with the 
limited number of measurements from the same storm. The trend and 
order of magnitude of deposition arrived at in the model compare 
favorably with the observations. Areas where additional observa- 
tions are greatly needed are specified and desirable directions for 
model development are discussed. 


4276 What can we say about future trends in our climate. 
Mitchell, J.M. Jr. Environ. Data Serv.; 4-9(Nov 1976). 

The author of this general article suggests that statistical 
relationships between climatic variations and plausible forcing phe- 
nomena such as volcanic eruptions, carbon dioxide trends, or sun- 
spot numbers should be recognized as possible clues to climatic 
behavior, not as reliable bases for climate predictions. Important 
technological advances in climatology are mentioned including cli- 
mate modeling and improved monitoring through use of remote 
sensing technology and a variety of new satellite observing systems. 
MFB) 
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REFER ALSO TO CITATION(S) 2301, 2581, 3081, 3082, 3088, 
3896, 4010, 4168, 4170, 4171, 4172, 4173, 4253, 4416, 4418, 4427 


4277 (CONF-780573—2) Site susceptibility to leaching by 
H2SO, in acid rainfall. Johnson, D.W. (Oak Ridge National Lab., 
TN (USA)). 1978. Contract W-7405-ENG-26. 12p. Dep. NTIS, PC 
A02/MF AOl. 

From NATO institute on acid rain effects; Toronto, Canada 
(22 May 1978). 

One of the major concerns about the terrestrial effects of acid 
rainfall has been the leaching of nutrient cations from forest soils and 
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the consequences of this to forest growth. A conce my that has proven 
useful in assessing soil leaching due to acid rainfall and many other 
manipulations is that of anion mobility in the soil. This concept does 
not consider cation exchange reactions directly, but the sum of 
cations must balance the sum of anions, in meq/1, in the soil solution. 
Total ionic leaching can, therefore, be described by anion flux alone. 
Although much more basic research has been devoted to cation 
adsorption and exchange than to anion adsorption and exchange, the 
anion mobility concept has proven very valuable in explaining soil 
leaching processes in both undisturbed and disturbed conditions. The 
effects of atmospheric sulfuric acid inputs on forest soil leaching 
have been evaluated from the perspective of the mobility of the 
sulfate anion in several ecosystems. In this paper, the factors affect- 
ing sulfate mobility in soils are discussed in relation to soil properties 
and site susceptibility, drawing some examples from specific studies. 


4278 (COO—1199-53) Study of atmospheric pollution scaveng- 
ing. Sixteenth progress report. Semonin, R.G.; Gatz, D.F.; Peden, 
M.E.; Stensland, G.J. (Illinois State Water Survey, Urbana (USA)). 
Jul 1978. Contract EY-76-S-02-1199. 8ip. Dep. NTIS, PC A0S/MF 
AOl. 

The relative spatial variability of atmospheric deposition was 
studied for sampling networks of various areas in the U.S., Sweden, 
and the U.S.S.R. The data were derived from event, monthly, and 
yearly sample collection periods. The results indicate the relative 
variability for precipitation, chemical concentration of constituents, 
and the deposition increase in that order. A factor analysis approach 
to interpretation of the role of aerosol in altering rainfall is present- 
ed. The results indicate that either aerosol does not influence rainfall 
amount, or a critical chemical component of the aerosol was not 
included in the analysis. Careful analyses were carried out, compar- 
ing historical and current precipitation chemistry at Champaign- 
Urbana. The results show that the apparent high pH values of 
rainfall in 1954 were due to high values of calcium and magnesium 
and not due to low concentrations of sulfate and nitrogen species. 
New field efforts were initiated in 1978 in east-central Illinois to 
measure rain chemistry with improved precision over previous 
effort. The preliminary results from the first light rainshower show 
some puzzling relationships between the amount of rain and various 
chemical concentrations. The pH appears to be inversely related to 
rain volume, but other ionic species are not so easily identified with 
rain amount. The summer field experiment has, thus far, produced 
approximately 12 additional events which are in various stages of 


analysis. The study of the stability of ions in precipitation was 
continued and is the subject of additional proposed work. The results 
are very firm at this time, that either wet-only sampling must be 
carried out, or the sample must be preserved at 4°C to retain the 
chemical integrity of the sample. It is recommended, however, that 
filtration of the sample be accomplished within 12 hours of the 
cessation of precipitation to ensure stability of the ionic composition. 


4279 Efficiency of 0.5N KOH impregnated filters for sulfur 
dioxide collection, Lewin, E.; Zachau-Christiansen, B. Atmos. Envi- 
ron.; 11: No. 9, 861-862(1977). 

Cellulose filter papers impregnated with alkaline solution are 
used for the collection of sulfur dioxide from ambient air. The 
influence of linear velocity, sulfur dioxide concentration, loading, 
temperature and humidity on the collection efficiency of Whatman 
41 filters impregnated with 0.5N KOH is examined. The filters have 
an efficiency greater than 90% for linear velocities between 50 and 
90 cm/s, sulfur dioxide concentrations up to 0.1 ppM and relative 
humidity above 30% at temperatures down to -10°C. The efficiency 
falls strongly for relative humidity less than about 30%. 


4280 (ORNL/EIS—105) Environmental and health aspects of 
selected organohalide compounds: an information overview. Ross, 
R.H.; Yeatts, L.B. Jr.; Lewis, E.B.; Dailey, G.A.; Harnden, D.S.; 
Michelson, D.C.; Frogge, L.M. (Oak Ridge National Lab., TN 
(USA)). Jul 1978. Contract W-7405-ENG-26. 512p. Dep. NTIS, PC 
A22/MF AOl1. 

Thousands of man-made chemicals are being used for a vari- 
ety of purposes. It is essential that the potential hazards associated 
with the production and use of these compounds be assessed. It is 
also essential to present these assessments in such a manner that 
reliable judgments can be made with regard to the potential deleteri- 
ous environmental and human health effects of a chemical. This 
report has gathered information from the open literature on selected 
halogenated organic compounds (difluorodichloromethane (fluoro- 
carbon 12), trichlorofluoromethane (fluorocarbon 11), chloroform, 
methyl chloroform, carbon tetrachloride, perchloroethylene, hex- 
achlorobutadiene, vinyl chloride, allyl chloride, and ethylene dibro- 
mide) and presents various aspects of the environmental and health 
effects of these anthropogenic compounds. 915 references. 


4281 (PB—277035) The possible impact of fluorocarbons and 
halocarbons on ozone. (Interdepartmental Committee for Atmospher- 
ic Sciences, Washington, DC (USA)). May 1975. 82p. (ICAS—18a; 
NSF—75-404). NTIS PC A05/MF AO1. 


ERA VOL. 4, NO. 2 


Partial contents: Chemistry-(The production and atmospheric 
release of fluorocarbons and certain other chlorine compounds, 
Photochemistry of fluorocarbons); Measurement techniques-(Strato- 
spheric sampling platforms, Methods for measuring fluorocarbons 
and other halocarbons); Measurements-(Halogenated organic com- 
pounds in the troposphere, Stratospheric measurement of oxides of 
nitrogen, Total ozone trends); Models-(Assessment of the accuracy 
of atmospheric transport, Model prediction of ozone depletion); 
Effects-(Skin cancer and ultraviolet radiation, Response of ultravio- 
let radiation to changes in ozone). 


4282 (PB—277084) Evaluation of the Gaussian plume model at 

land power plants. Final report Apr 1974—Mar 1977. Weil, J.C. 
(Martin Marietta Corp., Baltimore, MD (USA). Environmental 
Technology Center). Mar 1977. 103p. 

The Gaussian plume model was evaluated by comparing its 
predictions to measurements of dispersion and ground-level concen- 
trations of sulfur dioxide downwind of the Chalk Point, Dickerson, 
and Morgantown power plants. A total of 688 individual crosswind 
SO2 profiles measured at distances ranging from 1.7 km to 33 km 
downwind of the plants were used in the evaluation. Different 
methods of estimating dispersion were found to produce significantly 
different results. Brookhaven dispersion parameters, selected on the 
basis of wind speed and temperature gradient information, gave best 
agreement with the measurements. The geometric mean of predict- 
ed-to-measured concentration was 1.17, and 71% of the calculated 
concentrations were within a factor of 2 of the measurements. 
Pasquill dispersion estimates chosen by the Turner (1964) method, 
but shifted to the next more unstable stability class, also gave good 
results. Other algorithms for choosing dispersion parameters includ- 
ing the use of delta theta, the Tennessee Valley Authority approach, 
and the unmodified Pasquill-Turner method (no shift in stability 
class) resulted in substantially more unreliable concentration predic- 
tions. For a given method of estimating dispersion, the model gave 
similar results at all three power plants. The problem of plume 
merging from two nearby stacks and enhanced plume rise was 
addressed. 


4283 (PB—277253) Iowa air quality report, 1976. (Iowa Dept. 
of Environmental Quality, Des Moines (USA). Air Quality Manage- 
ment Div.). Aug 1977. 100p. NTIS PC A05/MF AO1. 

Iowa's air monitoring data from 1959 to 1976 has been com- 
piled in this report for seven pollutants monitored in the State: 
suspended particulates, sulfur dioxide, nitrogen dioxide, carbon mon- 
oxide, hydrocarbons, photochemical oxidants, and sulfates. The data 
are presented in tabular form for each of the twelve Air Quality 
Control Regions in the State. To help the reader better understand 
the large amount of technical information in this report, additional 
sections discussing the pollutants and pollutant sources, the air 
monitoring network, and the analysis of data and trends have been 
added. Brief summary of another Departmental project, the develop- 
ment of a Pollutant Standards Index, is also included. 


4284 (PB—277835) National environmental/energy workforce 
assessment. Alabama. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 149p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982). Other individual documents 
are also available. 


4285 (PB—277836) National environmental/energy workforce 
assessment. Alaska. Final report on phase 1. (National Field Research 
Center, Inc., Iowa City, IA (USA)). Dec 1977. 115p. NTIS PC A06/ 
MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Alaska. 


4286 (PB—277837) National environmental/energy workforce 
assessment. Arizona. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 134p. NTIS 
PC A07/MF AOl1. 
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This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Arizona. 


4287 (PB—277838) National environmental/energy workforce 
assessment. Ar Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 110p. NTIS 
PC A06/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Arkansas. 


4288 (PB—277839) National environmental/energy workforce 
assessment. California. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 176p. NTIS 
PC A09/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of California. 


4289 (PB—277840) National environmental/energy workforce 
assessment. Colorado. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 118p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Colorado. 


4290 (PB—277841) National environmental/energy workforce 
assessment, Connecticut. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 117p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Connecticut. 


4291 (PB—277842) National environmental/energy workforce 
assessment. Delaware. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 95p. NTIS PC 
A05/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Delaware. 


4292 (PB—277843) National environmental/energy workforce 
assessment. Florida. Final report on phase 1. (National Field Research 
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Center, Inc., lowa City, [A (USA)). Dec 1977. 152p. NTIS PC A08/ 
MF AOl. 


This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Florida. 


4293 (PB—277844) National apr rog yt | workforce 
assessment. Georgia. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 180p. NTIS 
PC A09/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Georgia. 


4294 (PB—277845) National environmental/energy workforce 
assessment. Hawaii. Final report on phase 1. (National Field Research 
Center, Inc., lowa City, [A (USA)). Dec 1977. 97p. NTIS PC A05/ 
MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Hawaii. 


4295 (PB—277846) National environmental/energy workforce 
assessment. Idaho. Final report on phase 1. (National Field Research 
Center, Inc., lowa City, IA (USA)). Dec 1977. 105p. NTIS PC A06/ 
MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Idaho. 


4296 (PB—277847) National environmental/energy workforce 
assessment. Illinois. Final report on phase 1. (National Field Research 
Center, Inc., lowa City, IA (USA)). Dec 1977. 171p. NTIS PC A08/ 
MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Illinois. 


4297 (PB—277848) National environmental/energy workforce 
assessment. Indiana. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 197p. NTIS 
PC A09/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Indiana. 
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(PB—277849) National environmental/ workforce 
assessment. Iowa. Final report on phase 1. (National Field Research 
an. Inc., lowa City, IA (USA)). Dec 197. 102p. NTIS PC A06/ 

AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of lowa. 


(PB—277850) National environmental/energy workforce 
assessment. Kansas. Final report on phase 1, (National Field Research 
aoe Inc., lowa City, IA (USA)). Dec 1977. 180p. NTIS PC A09/ 

AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve rf supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Kansas. 


4300 (PB—277851) National pape oma gg heen workforce 
assessment. Kentucky. Final report on 1, (National Field Re- 
search Center, _ Iowa City, IA (USA)). Dec 1977. 128p. NTIS 
PC A07/MF AO1 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve ay supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Kentucky. 


4301 (PB—277852) National environmental/energy workforce 
assessment. Louisiana. Final report on phase 1. dye Field Re- 
search Center, ame Iowa City, IA (USA)). Dec 1977. 103p. NTIS 
PC A06/MF Ai 

This andy is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Louisiana. 


4302 (PB—277853) National environmental/energy workforce 

assessment. Maine. Final report on phase 1. (National Fieid Research 

cae, Inc., lowa City, IA (USA)). Dec 1977. 116p. NTIS PC A06/ 
AOl. 


This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve — supply problems. The report identifies existing work- 


force lev: training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Maine. 


4303 (PB—277854) National environmental/energy workforce 
assessment. Maryland. Final report on phase 1. (National Field Re- 
search Center, a Iowa City, IA (USA)). Dec 1977. 124p. NTIS 
PC A06/MF A 
This Sonat is one of 70 volumes assessing the workforce needs 
} me power needs) for pollution control and abatement in the United 
tates for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve eney supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
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staffing level projections (1976 to 1982) based on the information 
available for the state of Maryland. 


4304 (PB—277855) National environmental/energy workforce 
assessment. Massachusetts, Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 131p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training pro , career Opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Massachusetts. 


4305 (PB—277856) National environmental/energy workforce 
assessment. Michigan. Final report on 1, (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 143p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Michigan. 


4306 (PB—277857) National environmental/energy workforce 
assessment. Minnesota. Final report on phase 1. (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 146p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training pro: $8, Career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Minnesota. 


4307 (PB—277858) National Spay mong ter = A workforce 
assessment. ppi. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA). Dec ‘1977. 128p. NTIS 
PC A07/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Mississippi. 


4308 (PB—277859) National environmental/energy workforce 
assessment. Missouri. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 120p. NTIS 
PC A06/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Missouri. 


4309 (PB—277860) National environmental/energy workforce 
assessment. Montana. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 143p. NTIS 
PC A07/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
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solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Montana. 


4310 (PB—277861) National environmental/energy workforce 
assessment. Nebraska. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 108p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Nebraska. 


4311 (PB—277862) National environmental/energy workforce 
assessment. Nevada. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 100p. NTIS 
PC A05/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Nevada. 


4312 (PB—277863) National environmental/energy workforce 
assessment. New Hampshire. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 105p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution contro! -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of New Hampshire. 


4313 (PB—277864) National environmental/energy workforce 
assessment. New Jersey. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 120p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of New Jersey. 


4314 (PB—277865) National environmental/energy workforce 
assessment. New Mexico. Final report on phase 1, (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 131p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of New Mexico. 


4315 (PB—277866) National environmental/energy workforce 
assessment. New York. Final report on phase 1. (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 124p. NTIS 
PC A06/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
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solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of New York. 


4316 (PB—277867) National environmental/energy workforce 
assessment. North Carolina. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 202p. NTIS 
PC A10/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of North Carolina. 


4317 (PB—277868) National environmental/energy workforce 
assessment. North Dakota. Final report on phase 1. (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 100p. NTIS 
PC A05/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of North Dakota. 


4318 (PB—277869) National environmental/energy workforce 
assessment. Ohio. Final report on phase 1. (National Field Research 
Center, Inc., lowa City, IA (USA)). Dec 1977. 161p. NTIS PC A08/ 
MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Ohio. 


4319 (PB—277870) National pent gta workforce 
assessment. Oklahoma. Final report on 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 129p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Oklahoma. 


4320 (PB—277871) National environmental/energy workforce 
assessment. Oregon. Final report on phase 1. Aye Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 167p. NTIS 
PC A08/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Oregon. 


4321 (PB—277872) National environmental/energy workforce 
assessment. Pennsylvania. Final report on 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 109p. NTIS 
PC A06/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
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States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Pennsylvania. 


4322 (PB—277873) National environmental/energy workforce 
assessment. Rhode Island. Final report on 1, (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 93p. NTIS 
PC A0S5/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Rhode Island. 


4323 (PB—277874) National environmental/energy workforce 
assessment. South Carolina. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 143p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of South Carolina. 


4324 (PB—277875) National environmental/energy workforce 
assessment. South Dakota. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 102p. NTIS 
PC A06/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of South Dakota. 


4325 (PB—277876) National environmental/energy workforce 
assessment. Tennessee. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 155p. NTIS 
PC A08/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Tennessee. 


4326 (PB—277877) National environmental/energy workforce 
assessment. Texas. Final report on phase 1. (National Field Research 
Center, Inc., lowa City, IA (USA)). Dec 1977. 165p. NTIS PC A08/ 
MF AOl. 


This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Texas. 


4327 (PB—277878) National environmental/energy workforce 

assessment. Utah. Final report on phase 1. (National Field Research 

Pape Inc., lowa City, IA (USA)). Dec 1977. 126p. NTIS PC A07/ 
AOl. 
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This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Utah. 


4328 (PB—277879) National environmental/energy workforce 
assessment. Vermont. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 136p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Vermont. 


4329 (PB—277880) National environmental/energy workforce 
assessment. Virginia. Final report on phase 1. (National Field Re- 
search Center, Inc., lowa City, IA (USA)). Dec 1977. 127p. NTIS 
PC A07/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Virginia. 


4330 (PB—277881) National environmental/energy workforce 
assessment. Washington. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 128p. NTIS 
PC A07/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Washington. 


4331 (PB—277882) National environmental/energy workforce 
assessment. West Virginia. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 94p. NTIS 
PC A05/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of West Virginia. 


4332 (PB—277883) National environmental/energy workforce 
assessment. Wisconsin. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 141p. NTIS 
PC A07/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Wisconsin. 


4333 (PB—277884) National environmental/energy workforce 
assessment. Wyoming. Final report on phase 1. (National Field Re- 
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search Center, Inc., Iowa City, IA (USA)). Dec 1977. 134p. NTIS 
PC A07/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the state of Wyoming. 


4334 (PB—277885) National environmental/energy workforce 
assessment. District of Columbia. Final report on phase 1. (National 
Field Research Center, Inc., lowa City, IA (USA)). Dec 1977. 94p. 
NTIS PC A05/MF AO. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the District of Columbia. 


4335 (PB—277886) National environmental/energy workforce 
assessment. Puerto Rico. Final report on phase 1. (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 94p. NTIS 
PC A05/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement for the five- 
year period of 1976 through 1981. Seven fields for pollution control 
-- air, noise, pesticides, potable water, radiation, solid waste, and 
wastewater -- are analyzed. The report identifies existing workforce 
levels, training programs, career opportunities, and future staffing 
level projections (1976 to 1982) based on the information available 
for Puerto Rico. 


4336 (PB—277889) National environmental/energy workforce 
assessment. Region I. Final report on phase 1. (National Field Re- 
search Center, Inc., Iowa City, IA (USA)). Dec 1977. 192p. NTIS 
PC A09/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 1. Other individual documents are also 
available: 


4337 (PB—277890) National environmental/energy workforce 
assessment. Region II. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 106p. NTIS 
PC A06/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 2. 


4338 (PB—277891) A national environmental/energy workforce 
assessment. Region III. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 11lp. NTIS 
PC A06/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 3. 
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4339 (PB—277892) National ee workforce 
assessment. Region IV. Final report on 1, (National Field 
Research Center, Inc., lowa City, [A (USA)). Dec 1977. 143p. NTIS 
PC A07/MF AO. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 4. 


4340 (PB—277893) National pg ete | workforce 
assessment. Region V. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 94p. NTIS 
PC A05/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the nationa! effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 5. 


4341 (PB—277894) National environmental/energy workforce 
assessment. Region VI. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 109p. NTIS 
PC A06/MF AOl1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 6. 


4342 (PB—277895) National environmental/energy workforce 
assessment. Region VII. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 106p. NTIS 
PC A06/MF AOI. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 7. 


4343 (PB—277896) National environmental/energy workforce 
assessment. Region VIII. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, LIA (USA)). Dec 1977. 107p. NTIS 
PC A06/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 8. 


4344 (PB—277897) National environmental/energy workforce 
assessment. Region IX. Final report on phase 1. (National Field 
Research Center, Inc., Iowa City, IA (USA)). Dec 1977. 83p. NTIS 
PC A0S/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
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staffing level Cpgreerat (1976 to 1982) based on the information 
available for EPA Region 9. 


4345 (PB—277898) National environmental/energy workforce 
assessment. Region X. Final report on phase 1. (National Field 
Research Center, Inc., lowa City, IA (USA)). Dec 1977. 98p. NTIS 
PC A05/MF AOl. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for EPA Region 10. 


4346 (PB—277900) A national environmental/energy workforce 
assessment, National summery. Volume One: Alabama-Indiana. Final 
report on phase 1. (National Field Research Center, Inc., Iowa City, 
IA (USA)). Dec 1977. 180p. NTIS PC A09/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the states of Alabama through Indiana. Other individual 
documents are also available: 


4347 (PB—277901) National environmental/energy workforce 
assessment. national summary. Volume Two: Iowa-Nebraska. Final 
report on phase 1. (National Field Research Center, Inc., Iowa City, 


IA (USA)). Dec 1977. 167p. NTIS PC A08/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 


related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the states of lowa through Nebraska. 


4348 (PB—277902) National environmental/energy workforce 
assessment. national summary. Volume Three: Nevada-South Carolina. 
Final report on phase 1. (National Field Research Center, Inc., lowa 
City, IA (USA). Dec 1977. 167p. NTIS PC A08/MF AO1. 

This study is one of 70 volumes assessing the workforce needs 
(manpower needs) for pollution control and abatement in the United 
States for the five-year period of 1976 through 1981. Seven fields for 
pollution control -- air, noise, pesticides, potable water, radiation, 
solid waste, and wastewater -- are analyzed, together with energy- 
related programs currently accentuated by the national effort to 
solve energy supply problems. The report identifies existing work- 
force levels, training programs, career opportunities, and future 
staffing level projections (1976 to 1982) based on the information 
available for the states of Nevada through South Carolina. 


4349 (PNL—2500(Pt.3)) Pacific Northwest Laboratory annual 
report for 1977 to the DOE Assistant Secretary for Environment. Part 
3. Atmospheric sciences. Simpson, C.L. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Feb 1978. Contract EY-76-C-06-1830. 
156p. Dep. NTIS, PC A08/MF AOI. 

Separate abstracts were prepared for the 54 papers included 
in the report. (HLW) 


4350 (PNL-—2500(Pt.3), pp 1.1-1. A Muskegon operations 
summary for FY-1977. Hales, J.M. Feb 

In Pacific Northwest heed » report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

During FY-1977 a contingent of Pacific Northwest Labora- 
tory (PNL) personnel and the PNL DC-3 aircraft relocated to a field 
office in Muskegon, MI. This relocation brought the aircraft capa- 
bilities to a place in the northeastern quadrant of the United States 
where they could be used to greater advantage in the Multi-State 
Atmospheric Power Production Pollution Study (MAP3S). This 
article summarizes activities associated with this move during the 
past year. 


4351 (PNL—2500(Pt.3), pp 1.3-1.4) MAP3S precipitation 
chemistry network. Dana, M.T.; Drewes, D.R.; Glover, D.W.; Roth- 
ert, J.E. Feb 1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Precipitation event samples have been collected at the four 
initial sites of the Network for approximately 1 year. These have 
been analyzed at Hanford for 11 pollutant species, and data reports 
are being issued monthly and periodically in summary form. Concen- 
trations of the major species in samples collected concurrently with 
two different types of collectors compared favorably. Special han- 
dling of aliquots of samples for dissolved SO analysis began during 
the summer of 1977. Three additional sites have been selected for 
further measurements and will be in operation by late 1977. 


4352 (PNL—2500(Pt.3), pp 1.5-1.6) Tracer size distribution 
measurements. Scott, B.C.; Young, J.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

An experiment has recently been conducted to determine the 
size distribution and microphysical characteristics of tracers used for 
in-cloud scavenging experiments. Observations were made of tracer 
size distribution and changes in cloud condensation nuclei (CCN) 
during tracer burns. Results show that the design of the Brad Patton 
aerosol generator currently in use is unsuitable in experiments exam- 
ining the scavenging of submicron aerosol because the bulk of the 
aerosol mass generated is in giant particle sizes. 


4353 (PNL—2500(Pt.3), pp 1.6-1.8) Concentration of sulfate in 
precipitation. Scott, B.C.; Laulainen, N.S. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Sulfate concentrations in precipitation, measured in field ex- 
periments conducted during winter, 1976-1977, have been found to 
depend strongly on cloud supersaturation and liquid water content. 
The data suggested that most of the sulfate concentration may result 
from sulfate being incorporated into cloud water at nucleation, 
rather than from the transformation of SO: to sulfate. 


4354 (PNL—2500(Pt.3), pp 1.8-1.9) Parameterization of sulfate 
removal by precipitation. Scott, B.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

In connection with studies to establish methods for predicting 
sulfate concentrations in the air and precipitation water, researchers 
at Pacific Northwest Laboratory have derived an expression to 
predict the sulfate washout ratio. This expression can be used to 
show that sulfate concentration in precipitation is directly propor- 
tional to the sulfate air concentration and inversely proportional to 
the cloud water content and that sulfate concentration in precipita- 
tion inversely depends on the precipitation rate. Calculations leading 
to the prediction of the ratio can also be used to predict the average 
oxidation rate of SO2 over time intervals of about 4 days. 


4355 (PNL—2500(Pt.3), pp 1.9-1.10) Ozone formation related 
to power plant emissions. Miller, D.F.; Alkezweeny, A.J.; Hales, 
J.M.; Lee, R.N. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Ozone concentrations in a power plant plume were investigat- 
ed on July 20, 1977, at a plant near Lake Michigan. Measurements 
showed that ozone levels at first decreased and then increased 
significantly downwind from the stack, while the concentration of 
aerosol particles increased monotonically with distance from the 
stack. Outside the stack, sulfate aerosol and ozone concentrations 
increased with travel distance. To explain the chemical reaction in 
the plume, the authors simulated the reaction with a photokinetic 
model and found that the excess ozone could be explained by the 
excess nitrogen oxide in the plume. 


4356 (PNL—2500(Pt.3), pp 1.10-1.13) Transport and transfor- 
mation of pollutant in the Lake Michigan area. Alkezweeny, A.J.; 
Young, J.A.; Lee, R.N.; Busness, K.M.; Hales, J.M. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The transport and the transformation of pollutants emitted 
from the Milwaukee and Chicago areas were studied during August 
1976, as part of the Multi-State Atmospheric Power Production 
Pollution Study (MAP3S). The experiments were conducted in 
approximately Lagrangian frames of reference with two instrument- 
ed aircraft and surface support units. The experiments showed that: 
ozone levels build up downwind of the area; sulfate concentrations 
are higher in the urban plume than those upwind, and progressively 
increase with distance from the source; significant concentrations of 
sulfate, probably associated with long-range transport of sulfur, are 
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often detectable above the mixing layer; and vertical profiles of 
pollutants over the land and the lake show the effect of changing 
atmospheric stability on the transport of pollutants. 


4357 (PNL—2500(Pt.3), pp 1.13-1.15) Performance of a sulfur 
analyzer utilizing a flame photometric detector during simulated air- 
craft operation. Lee, R.N. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The pressure dependence of an SO: analyzer operated from 
an aircraft platform during atmospheric monitoring programs was 
investigated with an altitude simulation chamber. Analyzer output to 
zero air and dilute SO2 was found to drift at a rate equivalent to 1 
ppB SO: per thousand foot elevation gain. 


4358 (PNL—2500(Pt.3), pp 1.15) Variable trajectory model for 
multi-state assessment of air pollution from sulfur oxides. Powell, 
D.C.; McNaughton, D.J.; Wendell, L.L.; Drake, R.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

A sulfur oxides atmospheric pollution model is described that 
calculates trajectories using single-layer historical wind data, as well 
as chemical transformation and deposition following discrete con- 
taminant masses. Vertical diffusion under constraints is calculated, 
but horizontal diffusion is effectively a function of trajectory vari- 
ation. The model also estimates pH of real-time precipitation based 
on the contribution to rainfall acidity associated with sulfate. The 
ground-level air concentrations, deposition and pH are calculated in 
a rectangular area comprising northeastern United States and south- 
eastern Canada. Calculations for a 29-day assessment period in April 
1974 are presented along with a limited verification method. Results 
for studies were calculated using a source inventory comprising 61% 
of the anthropogenic SO2 emissions. Using current model parameter- 
ization levels, the predicted concentration values are most sensitive 
to variations in dry deposition of SO2, wet deposition of sulfate, and 
transformation of SOz to sulfate. Replacement of the variable mixed- 
layer depth and variable stability features of the model with constant 
definition of each results in increased ground-level concentration 
predictions for SO2 and markedly for sulfate. 


4359 (PNL—2500(Pt.3), pp 1.17-1.18) Identification of data 
sources for MAP3S model verification. McNaughton, D.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Interactions within the component parts of the Multi-State 
Atmospheric Power Production Pollution Study (MAP3S) and be- 
tween the MAP3S Program and the Electric Power Research Insti- 
tute (EPRI) Sulfate Regional Experiment (SURE) are providing 
additional data for regional modei verification. Data that will be 
used in the PNL-MAP3S modeling studies have been identified. 


4360 (PNL—2500(Pt.3), pp 1.19-1.21) Sensitivity testing of the 
—- regional model. Powell, D.C.; McNaugton, D.J. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Sensitivity tests of a regional model developed by Pacific 
Northwest Laboratory (PNL) as part of the Multi-State Atmospher- 
ic Power Production Pollution Study (MAP3S) have recently been 
conducted. The removal and transformation parameters used in the 
model were varied within the range of uncertainty, and the variable 
mixed-layer depth and stability treatments in the model were re- 
placed with constant definition of either or both. The results of these 
tests show that conservative concentration estimates result from 
assuming constant stability, and sensitivity to dry deposition of SOs, 
to wet deposition of sulfate, and to transformation is greater than is 
sensitivity to wet deposition of SO. or dry deposition of sulfate. 


4361 (PNL—2500(Pt.3), pp 1.21-1.22) Verification of predic- 
tions made using the MAP3S trajectory model. McNaughton, D.J.; 
Powell, D.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Verification studies for long-term predictions using the Pacif- 
ic Northwest Laboratory (PNL) regional trajectory model are in 
progress as part of the Multi-State Atmospheric Power Production 
Pollution Study (MAP3S). Data available for the preliminary verifi- 
cation period (April 1974) were limited so that only results for 
sulfate concentrations are presented. The example analysis in this 
report is qualitative since subgrid scale contributions to observed 
sulfate data could not be separated from the contributions due to 
regional transport. Improved results are expected with improved 
data sets now becoming available. 
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4362 (PNL—2500(Pt.3), pp 1.23) Multisource comparison of 
the effects of real-time versus time-averaged precipitation data on SO, 
and sulfate particulate removal in a regional air quality model. Wen- 
dell, L.L.; Powell, D.C.; McNaughton, D.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

A regional-scale air quality model incorporating transport 
dispersion, chemical transformation, dry deposition, and precipita- 
tion scavenging was used to test the sensitivity of such models to 
different treatments of wet removal. Average ground-level air con- 
centration and deposition patterns of SO: and sulfate particulate over 
a 29-day period were produced for the emission estimates of 30 
power plant sources in the northeast United States. More than twice 
the wet removal of SO2 was observed for the time-averaged precipi- 
tation than for the real-time precipitation. The SO2 not removed in 
the real-time precipitation case was available for transformation into 
sulfate particulate and resulted in higher ground-level air concentra- 
tions of sulfate particulate by about a factor of two, as well as more 
deposited sulfate and significantly more sulfate escaping the compu- 
tational area. 


4363 (PNL—2500(Pt.3), pp 1.23-1.25) Calculation of rainfall 
pH on a multistate scale. Powell, D.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

An approximation method for calculating rainfall pH has been 
developed. Through a derivation procedure, it predicts the pH of 
the total rainfall that falls at a given location over long time periods. 
Favorable comparisons of predicted pH values and the average 
observed pH values encourage further development of the method. 


4364 (PNL—2500(Pt.3), pp 1.25-1.26) Planetary boundary 
layer profile studies under inversion conditions. Droppo, J.G. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The data from a 1976 cooperative field effort with Argonne 
National Laboratory have been analyzed. The results consist of 
Planetary Boundary Layer vertical profiles of temperature, mixing 
ratio, ozone, and condensation nuclei from heights as low as 20 m up 
to heights of 2000 m. A typical example of these profiles, demon- 
strating the structure of the profiles through nocturnal inversion 
layers, is given. The results of an interlaboratory comparison of 
results are discussed. 


4365 (PNL—2500(Pt.3), pp 1.27-1.29) Dry deposition of gas- 
eous pollutants from coal-fired power plants. Droppo, J.G.; Doran, 
J.C. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Field tests of a system to determine deposition resistances of 
specific pollutants and the eddy diffusivity for pollutants in the 
surface layer have been conducted, and the data have been analyzed. 
The results add considerably to the data base available for study of 
pollutant dry removal processes. 


4366 (PNL—2500(Pt.3), pp 1.29) Dependence of deposition ve- 
locity on distance downwind of a point source of atmospheric contami- 
nation. Horst, T.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The surface depletion model was used to demonstrate that the 
deposition velocity for a reference height of 1 m is, for practical 
purposes, independent of downwind distance for an elevated (h 
equal to or greater than 2 m) point-source release of atmospheric 
contamination. This was not found to be the case for a surface 
source (h = 0). 


4367 (PNL—2500(Pt.3), pp 1.30-1.31) Behavior of lateral diffu- 
sion parameters. Doran, J.C.; Horst, T.W.; Nickola, P.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Data from a number of field experiments have been analyzed 
to study the behavior of the quantity S = sigma/sub y//xsigma/sub 
theta/. A previously proposed relation is shown to be valid only 
under rather restricted circumstances, and significant variations with 
sampling period, averaging time, and release height are shown. 


4368 (PNL—2500(Pt.3), pp 1.35-1.39) Rates of change of pol- 
lutant concentrations downwind of St. Louis. Young, J.A. Feb 1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The atmospheric concentrations of CClsF, CO, SO:, sulfates, 
and several trace elements were measured in a Lagrangian mode 
upwind, in and downwind of St. Louis during the afternoons of 
several days in July and August of 1973, 1974 and 1975, to determine 
the emission rates of these pollutants, the rates at which deposition 
and dilution due to atmospheric mixing caused the concentrations to 
decrease downwind of St. Louis, and the rate of conversion of SO2 
to sulfates. Beyond 10 to 20 miles downwind of St. Louis, dilution 
due to atmospheric mixing decreased the concentrations 6.6 +- 
2.27% hr~* (2sigma) in 1973 and 4.5 +- 1.3% hr~' in 1975. The 
concentrations of anthropogenic particulates such as lead, bromine 
and zinc decreased 13.3 +- 3.5% hr~'in 1973 and 10.0 +- 2.4% hr™! 
in 1975 as a result of deposition and mixing. The deposition velocity 
for these elements was calculated to be 2.2 +- 1.4 cm sec™? in 1973 
and 1.8 +- 0.7 cm sec”! in 1975. Beyond 40 to 50 miles downwind of 
St. Louis, mixing, deposition and conversion to sulfates caused the 
SO, concentrations to decrease 25 +- 10% hr~' in 1973 and 22.8 +- 
5.5% hr~' in 1975. This decrease was due primarily to deposition and 
the SO. deposition velocity and was calculated to be 3.8 +- 1.7 cm 
sec™'in 1973 and 6.2 +- 1.3 cm sec™'in 1975. The rate of conversion 
of SO, to sulfates was calculated to be 3.3 +- 1.7% hr~' in 1973 and 
3.7 +- 1.2% hr~* in 1975. 


4369 (PNL—2500(Pt.3), pp 1.39-1.41) Characterization of sub- 
stances in products, effluents, and wastes from coal conversion proc- 
esses. Petersen, M.R. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Researchers at Pacific Northwest Laboratory (PNL) are in- 
vestigating materials from synthetic fossil fuel processes. During the 
past year, samples have been collected from the Solvent Refining 
Coal Pilot Plant (SRC-I mode), Lignite Gasification Pilot Plant, 
Eyring Research Institute Gasifier, and Hanna III In Situ Coal 
Gasification Experiment. Inorganic and organic analyses have been 
performed, and comparisons of the data show some important differ- 
ences in the potential emissions. 


4370 (PNL—2500(Pt.3), pp 1.42-1.45) Trace element concentra- 
tions downwind of Milwaukee and Chicago. Young, J.A.; Alkez- 
weeny, A.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The atmospheric concentrations of several trace gases and 
trace elements were measured downwind of Chicago and Milwaukee 
in August 1976 to determine the rates at which atmospheric mixing, 
deposition, and chemical reactions cause the pollutant concentrations 
to change with time and distance downwind of these cities. The 
experiments were conducted in an approximately Lagrangian frame 
of reference with two instrumented aircraft and surface samplers. 
This report will discuss the measurements of trace elements and the 
conservative gases, CO and CClsF. Vertical profiles of trace element 
concentrations indicate that vertical mixing was less vigorous over 
Lake Michigan than over land. Trace element concentrations de- 
creased about 6% per hour downwind of Milwaukee. Many trace 
elements appeared to be present on larger particles when they were 
measured on a boat on Lake Michigan than when they were meas- 
ured on land. Trace element emission rates by Chicago were much 
higher than by Milwaukee. 


4371 (PNL—2500(Pt.3), pp 1.51-1. -” Plume trajectories using 
satellite imagery. Laulainen, N.S. Feb 1978 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The feasibility of using high resolution satellite imagery as an 
aid to defining the transport of particulate air pollution plumes and 
the determination of turbidities for widespread haze layers is dis- 
cussed. Limitations of the technique are also noted. 


4372 (PNL—2500(Pt.3), pp 1.52-1.59) Plume rise: comparison 
and use of Briggs’ formulas. Drewes, D.R. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Several widely used plume rise prediction equations are com- 
pared, and figures are presented to show the extent of the differences 
between them. One of the equations, which is applicable for buoyant 
plumes in a neutral atmosphere, is considered further. Graphs are 
presented to show the rise predicted under a range of meteorological 
and source conditions. These results can be used to estimate plume 
parameters in other applications. 
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4373 (PNL—2500(Pt.3), pp 2.1-2. ~ J — resuspension experi- 
ments. Sehmel, G.A.; Lloyd, ED. Feb i 

In Pacific Northwest wlohe ial report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The effects of wind speed, particle size, and atmospheric 
stability on wind resuspension rates are being determined in three 
field experiments using both six-micrometer and submicrometer 
tracer particles. The effect of long-term weathering is also being 
determined as part of these experiments. 


4374 (PNL—2500(Pt.3), pp 2.11-2.12) Improved predictive dry 
—e velocity correlations. Sehmel, G.A.; Hodgson, W.H. Feb 
1978 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

An improved predictive deposition velocity correlation was 
developed by including a single dimensional term with non-dimen- 
sional groupings in the correlation. 


4375 oie ey ah 3), pp 2.16-2.17) Lagrangian similarity 
modeling of vertical diffusion from a surface source. Horst, T.W. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The crosswind-integrated surface air concentrations of a dif- 
fusing tracer were calculated from Lagrangian similarity theory and 
compared to the data from Project Prairie Grass at distances from 50 
m to 800 m downwind of the surface tracer source. The agreement 
between theory and data is quite good, supporting the assumption 
that inert contaminants have an eddy diffusivity corresponding more 
closely to that of heat than momentum. The best fit to the data was 
also found for an assumed vertical distribution of tracer proportional 
to exp (-z/sup r/) where r = 1.5, rather than a Gaussian value of 2. 


4376 (PNL—2500(Pt.3), pp 2.17-2.18) Further comparison of 
gaussian diffusion-deposition models. Horst, T.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The Gaussian diffusion-deposition models of Chamberlain and 
Overcamp have been compared with the exact solution of Horst. 
Overcamp’s model is found to be a useful improvement over 
Chamberlain's at short distances downwind of the source. At large 
distances, however, Chamberlain's model is superior to Overcamp’s. 


4377 (PNL—2500(Pt.3), pp 2.18-2.20) Documentation of the 
Hanford 67-series atmospheric field diffusion experiments. Nickola, 
P.W. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

A data volume documenting the Hanford 67-Series atmos- 
pheric field diffusion experiments has been published. The docu- 
mented experiments were carried out on the Hanford field diffusion 
grid from 1967 to 1973. 


4378 (PNL—2500(Pt.3), pp 2.21-2.24) Technical progress in the 
os fuel cycle program. Davis, W.E.; Eadie, W.J.; Powell, D.C. 
eb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

A U.S. scale assessment model developed at Pacific North- 
west Laboratory (PNL) was used in an annual assessment for a 
simulated release from Savannah River Laboratory (SRL) for 1975. 
The estimated concentrations of pollutants and deposition were sent 
to Savannah River to be used to determine the effects of a release 
from the site. 


4379 (PNL—2500(Pt.3), pp 2.25-2.26) Comparison of wet 
versus dry deposition in single and multi-layer U.S. scale assessment 
models. Davis, W.E. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Single-layer and eight-layer U.S. scale assessment models 
were used to estimate the relative importance of wet removal versus 
dry removal of pollutants. A constant dry deposition velocity of 1 
cm/sec was used. In the single-layer model, the mass deposited by 
dry removal was greater than with wet removal. However, when a 
multi-layer model was used with simulated vertical motions, the 
mass deposited by wet and dry removal was approximately the same. 


4380 (PNL—2500(Pt.3), pp 2.26-2.27) Hemispheric pollution 
jp aeagred studies of chemical and radiation’ substances. Ludwick, J.D. 
eb 1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Researchers at an air monitoring station in Quillayute, WA, 
measuring aerosol levels in the upper atmosphere, have determined 
from data collected from 1975 to 1977 that ozone concentrations 
peak in the spring and fall. The high ozone level in the spring 
probably results from ocean-trajectory air being brought in by 
strong off-shore flows; high levels in September and October may 
result from upper air being pushed down by upper-level high pres- 
sure areas and from polluted, stagnant air from the Puget Sound 
industrial area pushed westward by shifting flows. 


4381 (PNL—2500(Pt.3), pp 2.31-2.32) Postulated weather 
modification effects of !arge energy releases. Ramsdell, J.V.; Scott, 
B.C.; Orgill, M.M.; Renne, D.S.; Hubbard, J.E.; McGinnis, K.A. 
Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

The direct and indirect impacts of large energy releases have 
been studied to place impacts postulated in the literature in a 
perspective consistent with existing technical information. Increases 
in cloudiness and precipitation could occur as far as 30 to 50 km 
from an energy center, but they might be difficult to identify. Net 
ecosystem response to large energy releases would be highly site 
specific, and physiological effects on humans and animals would be 
minimal. A framework was established for economic analysis of the 
impacts; however, the specific economic consequences of a given 
release are site specific. 


4382 (PNL—2500(Pt.3), pp 2.33-2.35) Atmospheric studies re- 
lated to a Hanford nuclear energy center. Ramsdell, J.V. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Atmospheric studies indicate that if a Nuclear Energy Center 
were to be established at Hanford, the impact on fog in the Tri-Cities 
could be significant. The magnitude of the impact would depend on 
the choice of locations and cooling systems for the reactors in the 
center. Related studies show that the arrangement of reactor clusters 
can significantly affect the probability of multiple cluster involve- 
ment in the event of a Class-9 reactor accident. 


4383 (UCRL—13860) Infinite cloud model of electrification by 
the precipitation mechanism in the pressence of high rates of ion 
generation. Spangler, J.D.; Rosenkilde, C.E. (Kansas State Univ., 
Manhattan (USA). Dept. of Physics). 19 Jun 1978. Contract W-7405- 
ENG-48. 33p. Dep. NTIS, PC A03/MF AO1. 

We have extended a simple, infinite-cloud, precipitation- 
mechanism model of thundercloud electrification to include effects 
due to the presence of radioactive aerosol particles. These effects 
involve ion generation, currents due to motions of ions and charged 
aerosol particles, and collection of ions and aerosol particles by 
hydrometeors and cloud droplets. Our conclusion is that an ion-pair 
generation rate G equal to or greater than 10'*m~*s~! will prevent 
significant electric-field growth. 


4384 (UCRL—52486) Feasibility study for automating the 
Kansas City Surveillance and Analysis Division Laboratory, Environ- 
mental Protection Agency Region VII. Peck, E.S.; Barton, G.W. Jr.; 
Fisher, E. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 29 Aug 1977. Contract W-7405-ENG-48. 33p. Dep. 
NTIS, PC A03/MF AOl1. 

The Kansas City Surveillance and Analysis Division Labora- 
tory provides analytical support for several EPA divisions; its prima- 
ry function is compliance monitoring and field surveys in a four-state 
area. We propose four optional automation systems to improve 
laboratory analytical capacity, quality control, sample management, 
and reporting capabilities. These systems are similar to systems 
installed at other EPA laboratories; we suggest some modifications 
and include communications to a sample file control host computer. 
We estimate that the initial cost of one option of the system would 
be recouped in slightly more than seven years but that automation is 
not cost effective at this time. However, we also describe certain 
unquantifiable benefits that could override the direct dollar cost- 
benefit analysis. 


4385 Long-range transport of tropospheric ozone. Hov, O.; 
Hesstvedt, E.; Isaksen, I.8.A. (Univ. of Oslo). Nature (London); 273: 
No. 5661, 341-344(1 Jun 1978). 

Models of ozone and other oxidants are suggested for epi- 
sodes where air masses of continental origin reach the British Isles 
during fair weather in summer. It is shown that ozone stays at high 
levels for several days, allowing for transport over long distances 
(approximately 1,000 km). Ozone exhibits pronounced diurnal vari- 
ation in air masses continuously mixed with precursor emissions, 
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while the ozone level is almost constant in ageing air masses due to 
the rapid drop in NO/sub x/. 


4386 Statistical methods for the evaluation of dust emission 
measurements, Kamm, K. (Landesanstalt fuer Umweltschutz Baden- 
Wuerttemberg, Karlsruhe (Germany, F.R.)). Wasser, Luft Betr.; 22: 
No. 5, 212-216(May 1978). (In German). 

In the planning and evaluation of emission measurements, not 
much attention has yet been given to statistical methods of testing 
random samples. Here the author studies a sequential test of signifi- 
cance to determine whether it can be applied to dust emission 
measurements. 


4387 Measurement of aerosol particles and trace gases in ME- 
TROMEX. Alkezweeny, A.J. (Battelle-Pacific Northwest Laborato- 
ries, Richland, Wash. 99352). J. Appl. Meteorol.; 17: No. 5, 609- 
614(May 1978). 

Several experiments were conducted in St. Louis during the 
METROMEX program to determine the properties and formation 
of aerosol particles. It was found that the average of several distribu- 
tions obtained during extended periods of time can be approximated 
by AN/ADproportionalD~‘ for the optical size range. Furthermore, 
aerosol particles in the plume are growing by coagulation and 
chemical conversion. The conversion rate of SO: to sulfate is about 
11% h~' and the sulfate is composed of mixture of a acid and 
neutralized salt aerosol. 


4388 Simultaneous aerosol size distribution and turbidity mea- 
surements over St. Louis during METROMEX 1975. Laulainen, N.S.; 
Alkezweeny, A.J.; Thorp, J.M. (Battelle, Pacific Northwest Labora- 
tories, Richland, Wash. 99352). J. Appl. Meteorol.; 17: No. 5, 615- 
626(May 1978). 

An experiment designed to measure aerosol size distributions 
and turbidity simultaneously over a metropolitan area is described. 
The particle volume size distributions measured in the city plume are 
found to be bimodal, with the total particle volume in the fine or 
submicron mode decreasing dramatically above the inversion. Aero- 
sol extinction coefficients derived from sunphotometer optical depth 
measurements at four wavelengths are compared to those calculated 
from the measured size distributions using Mie theory with several 
different particle refractive indices. The accuracy of the experimen- 
tal method for determining the aerosol extinction coefficient pre- 
vented any meaningful choice of the real part of particle refractive 
index between 1.5—1.6 and an imaginary part between 0 and -0.1i. 
Improvements to this type of experiment are discussed. 


4389 Atmospheric extinction coefficient, measured with the tele- 
photometer. Horvath, H.; Presle, G. Staub-Reinhalt. Luft; 38: No. 2, 
64(Feb 1978). (In German). 

Results of measurements of the extinction coefficient using a 
telephotometer demonstrate the applicability of the method for the 
detection of atmospheric aerosols. The telephotometer used consists 
of an astronomic mirror telescope with a photoelctric measuring 
device instead of an eyepiece. 


4390 Application of instrumental methods for the determination 
of gaseous trace elements in air and waste gas. Koch, K.H.; Loose, 
W.; Grunenberg, D. Arch. Phinheemnaile: 49: No. 1, 21- 24(Jan 
1978). (In German). 

Tests and experiences with instrumental methods for the 
determination of nitric oxides, sulphur dioxide, hydrogen sulphides, 
and hydrocarbons in air and waste gases. Assessment of the linearity, 
long-time stability and transverse sensitivity to other gas constituents 
and operational reliability of the devices. 


4391 Waste gas technology. Rao, B.R. (Karlsruhe Univ. (TH) 
(Germany, F.R.). Sonderforschungsbereich 62 Verfahrenstechnische 
Grundlagen der Wasser- und Gasreinigung). Fortschr. Verfahren- 
stech.; No. 15, 513-533(1977). (In German). 

The main publications in the field of waste gas techniques for 
the period 2nd quarter 1967 until Ist quarter 1977 are reviewed. 
Summaries are presented under the following headings: Monographs 
and review articles, sulfur compounds, nitrogen compunds, hydro- 
carbons, halogen compounds, aerosols and dust (heavy metals), 
sampling, enrichment, and calibration. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 4349, 4380, 4382, 4383, 4495 


4392 (EMSL-LV—0539-18) Off-site environmental monitoring 
report for the Nevada Test Site and other test areas used for under- 
ground nuclear detonations, January—December 1977. Grossman, 
R.F. (Environmental Protection Agency, Las Vegas, NV (USA). 
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Environmental Monitoring and og oy Lab.). Jul 1978. Contract 
EY-76-A-08-0539. 151p. Dep. NTIS, PC A08/MF AO1. 

Since 1954 levels of radioactivity in the off-site environment 
surrounding underground nuclear testing areas have been measured 
to assure that the testing is in compliance with existing radiation 
protection standards. To assess off-site radiation levels, routine sam- 
pling networks for milk, water, and air are maintained along with a 
dosimetry network and special sampling of food crops, soil, etc., as 
required. For the purpose of implementing protective actions, pro- 
viding immediate radiation monitoring, and obtaining environmental 
samples rapidly after a release of radioactivity, mobile monitoring 
personnel are also placed in areas downwind of the NTS or other 
test areas prior to each test. Analytical results showing radioactivity 
levels above naturally occurring levels have been published in re- 
ports covering the test series or test project. 


4393 (IDO—12082(77)) 1977 environmental monitoring pro- 
gram report for Idaho National Engineering Laboratory Site. (Depart- 
ment of Energy, Idaho Falls, ID (USA). Idaho Operations Office). 
May 1978. 58p. Dep. NTIS, PC A04/MF AO1. 

The results of the various monitoring programs for 1977 
indicated that radioactivity from INEL Site operations could not, 
with two possible exceptions, be distinguished from worldwide 
fallout and natural radioactivity in the region surrounding the Site. 
Although some radioactive materials were discharged during Site 
operations, concentrations and doses to the surrounding population 
were of no health consequence. Site-contributed radioactivity con- 
tinued to be far less than amounts allowed by the State of Idaho and 
the Federal government for safe discharge to the environment. 
There was no statistical difference in particulate beta concentrations 
in the air as measured at Site boundary stations and those measured 
at distant sampling stations. None of the offsite well water or surface 
water samples contained any gross alpha, gross beta, or tritium 
activity above the detection limits of the analyses, which are well 
below the applicable health protection guides. A hypothetical maxi- 
mum whole-body dose from continuous submersion in and inhalation 
of airborne radioactivity that could have been received by an 
individual if he had lived continuously for the entire year on the 
immediate southern boundary of the Site was calculated to be 0.10 
mrem. This hypothetical dose is less than 0.1 percent of the dose 
from natural background radiation, which is about 150 mrem per 
year in this area. The maximum potential dose to a member of a 
population group from Site effluents was calculated to be 0.074 
mrem at Terreton, Idaho. The maximum potential population dose 
from continuous submersion in and inhalation of airborne radioactiv- 
ity to the approximately 94,000 people residing within an 80-km (50- 
mi) radius from the center of INEL was estimated to be 0.9 man- 
rem. 


4394 (PB—277377) Quality control for environmental measure- 
ments using gamma-ray spectrometry. Final report FY 77. Ziegler, 
L.H.; Hunt, H.M. (Environmental Monitoring and Support Lab., 
Las Vegas, NV (USA); Nevada Univ., Las Vegas (USA)). Dec 1977. 
159p. (EPA/600/7—77/144). NTIS PC A08/MF AO1. 

This report describes the quality control procedures, calibra- 
tion, collection, analysis, and interpretation of data in measuring the 
activity of gamma ray-emitting radionuclides in environmental sam- 
ples. Included in the appendices are basic data for selected gamma 
ray-emitting radionuclides, the uranium-235 series, the uranium-238 
series, and the thorium-232 series. Typical pulse height spectra of 
selected gamma ray-emitting radionuclides measured with a Nal(T1) 
detector are included in an appendix. 


4395 (PNL—2500(Pt.3), pp 2.4-2.5) Offsite plutonium resu- 
spension near Hanford. Sehmel, G.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Airborne plutonium concentrations were measured for offsite 
resuspension by sampling only southwest winds near the Prosser 
barricade in the Hanford area. High southwest wind caused the 
resuspension of plutonium which resembled weapons grade. 


4396 (PNL—2500(Pt.3), pp 2.9-2.11) Airborne plutonium-239 
transport measured from the 125-m Hanford Meterological Tower. 
Sehmel, G.A. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Airborne *°*Pu concentrations and fluxes were measured at 
six heights from 1.9 to 122 m at the Hanford meteorological tower. 
The data show that **°Pu was transported on nonrespirable and 
“small” particles at all heights. 


4397 (PNL—2500(Pt.3), pp 2.13-2.15) Field particle deposition 
measurement by mass balance using ambient radioactive particles and 
airborne soil. Sehmel, G.A. Feb 1978. 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Airborne flux changes and radioactive soil particles across a 
sagebrush and cheatgrass area are being measured with air samplers 
mounted on towers at heights from 0.3 to 20 m. Deposition will be 
calculated from vertical profile changes at two towers located 305 m 
apart. 


4398 (PNL—2500(Pt.3), pp 2.28-2.30) Short-lived debris from 
the Chinese nuclear test of September 17, 1977. Thomas, C.W. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Pacific Northwest Laboratory has measured the ground-level 
air concentrations and deposition of short-lived radionuclides from a 
radioactive cloud, produced by Chinese nuclear tests on 17 Septem- 
ber 1977, that passed over Richland, WA, on 22-23 September. A 
sizable percentage of the debris particles were attached to large 
particles. The deposition of short-lived radionuclides was also high, 
especially of '*"I. 


4399 (UCRL—50027-77) Radiation damage in the mouse 
female germ cell: a two-part study. Wuebbles, B. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1978. Contract 
W-7405-ENG-48. 66p. Dep. NTIS, PC A04/MF AO1. 

Thesis. 

In 1977 the average annual airborne gross beta activity in 
Livermore Valley air samples was 1.2 x 107 '* wCi/ml, nearly twice 
the average observed during 1976 (7.6 x 107 '* wCi/ml). The increase 
was partly due to an atmosphere nuclear test by the Peoples Repub- 
lic of China. Concentrations of various radionuclides (7°5U, 7*U, 
137Cs, 738Pu, 73°Pu, and tritium in samples of surface air, surface 
waters, groundwater, soils, and food are reported. Results of aerial 
radiological surveys are included. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 3342 


4400 (ORNL/TM—6248) Meteorological Effects of Thermal 
Energy Releases (METER) Program. Annual progress report, October 
1976—September 1977. Patrinos, A.A.; Hoffman, H.W. (comps.). 
(Oak Ridge National Lab., TN (USA)). Aug 1978. Contract W-7405- 
ENG-26. 320p. Dep. NTIS, PC A14/MF AOI. 

Separate abstracts were prepared for 12 sections of this 
report. 


4401 (ORNL/TM—6248, pp 9-40) Precipitation studies around 
Plant Bowen. Patrinos, A.A.N.; Chen, N.C.J.; Miller, R.L. Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

A program called METER (Meteorological Effects of Ther- 
mal Energy Releases) to investigate the atmospheric effects of the 
heat and moisture releases from large cooling towers and ponds, is 
reviewed. Results are reported from a precipitation modification 
study around the Plant Bowen (fossil-fuel power plant) in northwest 
Georgia which utilizes four natural-draft cooling towers. The study 
is composed of two parts: the statistical analysis of historic National 
Weather Service climatological data from the general area of the 
plant, and a field study involving, primarily, a high-density record- 
ing rain-gage network. Both parts are aimed toward obtaining quan- 
titative estimates of potential plant-induced precipitation augmenta- 
tion and storm pattern disruption. 


4402 (ORNL/TM—6248, pp 41-47) Studies of the environmen- 
tal impact of evaporative cooling tower plumes. Thomson, D.W. 
(Pennsylvania State Univ., University Park). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

This ongoing research program of the environmental impact 
of natural-draft evaporative cooling tower plumes consists principal- 
ly of a comprehensive series of airborne measurements of a variety 
of the physical characteristics of the plumes and, to a lesser extent, of 
preliminary studies of remote sodar plume probing techniques and 
the development of simplified dynamical numerical models suitable 
for use in conducting field measurement programs. The PSU Dopp- 
ler sodar was used at the Keystone Power Plant in southwestern 
Pennsylvania for an extended series of remote measurements of the 
characteristics of plume turbulent temperature and velocity fluctu- 
ations and results are discussed. 
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4403 (ORNL/TM—6248, pp 48-58) Cooling tower drift: ex- 
periment design for comprehensive case study. Laulainen, N.S. (Bat- 
telie Pacific Northwest Labs., Richland, WA). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

A drift experiment program to develop a data base which can 
be used for validation of drift deposition models has been formulat- 
ed. The first field effort is designed for a suitable mechanical-draft 
cooling tower to be selected after site visits have been conducted. 
The discussion here demonstrates the importance of characterizing 
the droplet size spectrum emitted from the tower and to accurately 
account for droplet evaporation, because the downwind droplet 
deposition patterns and near-surface airborne concentrations are 
extremely sensitive to these parameters. 


4404 (ORNL/TM—6248, pp 59-66) Cooling pond fog studies. 
Hicks, B.B. (Argonne National Lab., IL). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

The Fog Excess Water Index (FEWI) method of fog predic- 
tion has been verified by the use of data obtained at the Dresden 
cooling pond during 1976 and 1977 and by a reanalysis of observa- 
tions made in conjunction with a study of cooling pond simulators 
during 1974. For applications in which the method is applied to 
measurements or estimates of bulk water temperature, a critical 
value of about 0.7 mb appears to be most appropriate. The present 
analyses confirm the earlier finding that wind speed plays little part 
in determining the susceptibility for fog generation. 


4405 (ORNL/TM—6248, pp 69-132) Report on ATDL re- 
search on meteorological effects of thermal energy releases, August 1, 
1976—September 31, 1977. Hanna, S.R.; Rao, K.S.; Hosker, R.P. 
(National Oceanic and Atmospheric Administration, Oak Ridge, 
TN). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

The ATDL plume and cloud growth model was applied to 
new sets of data from four separate sites and to contrived data as 
part of a sensitivity study. An experimental program was conducted 
in which time lapse photographs of cooling tower plumes in Oak 
Ridge, Tennessee, and Paradise, Kentucky, were taken and analyzed 
in order to determine the magnitudes of secondary motions. In 
addition, plume cross sections were drawn and analyzed using raw 
data from the Chalk Point Cooling Tower Project. The results of all 
these studies are summarized. 


4406 (ORNL/TM—6248, pp 133-167) Numerical simulation of 
an industrial cumulus and comparison with observations. Murray, 
F.W. (Rand Corp., Santa Monica, CA); Koenig, L.R.; Tag, P.M. 
Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

A two-dimensional field-of-flow numerical model of cloud 
development is used to study a cloud that formed over a refinery as a 
result of heat dissipated to the atmosphere. The observed vertical 
structure of the atmosphere provided initial conditions. The wind 
necessarily was simplified to a unidirectional flow. The cloud-initiat- 
ing perturbation consisted of sensible and latent heat equal to the 
waste heat rejected to the atmosphere by the refinery. When condi- 
tions were matched to those reported, the simulated cloud agreed in 
most particulars with the observations. Sensitivity tests showed that 
the simulated cloud depends too strongly on ambient wind speed and 
shear. This perhaps is a generic defect of two-dimensional fromula- 
tions. The response of the simulated cloud to expected changes in 
heat flux density appears more realistic than its response to small 
changes in ambient wind. The cloud evolution consists of bubbles 
forming and breaking away from the main cloud mass and then 
moving downwind and dissipating. This behavior characterizes real 
clouds associated with a stationary heat source. The simulations also 
predict that under appropriate conditions secondary clouds form far 
downwind. 


4407 (ORNL/TM—6248, pp 168-183) Differences in atmos- 
pheric convection caused by waste energy rejected in the forms of 
sensible and latent heats. Koenig, L.R. (Rand Corp., Santa Monica, 
CA); Murray, F.W.; Tag, P.M. (Rand Corp., Santa Monica, CA). 
Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

Results of this study indicate that atmospheric effects, such as 
the initiation or triggering of cumulus clouds, caused by cooling 
towers would be dependent on the size and gradient of the density 
perturbation created by the emissions contained in the tower plume. 


ENVIRONMENTAL SCIENCES, ATMOSPHERIC 473 


The size and gradient can be minimized if latent heat rather than 
sensible heat is rejected by the towers. Latent heat releases can be 
realized as sensible heat if the latent heat plume condenses, but if this 
occurs downwind of the tower after mixing with the environment 
has occurred, the density gradient will be reduced, and this should 
reduce overall effects. Thus, while dry towers would eliminate 
shadowing and drift (category II effects) that commonly occur at 
wet cooling tower sites, their use would increase the likelihood of 
atmospheric effects in the form of convective cloud initiation and 
associated effects such as rain anomalies. A cooling system rejecting 
solely latent heat might be ideal to minimize atmospheric effects 
(particularly if the plume could be made subsaturated), but such a 
device is not available to industry. A cooling pond may be a close 
substitute. 


4408 (ORNL/TM—6248, pp 184-210) Mathematical model of 
drift deposition from a bifurcated cooling tower plume. Chen, N.C.J.; 
Jung, L. Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

Cooling tower drift deposition modeling has been extended 
by including centrifugal force induced through plume bifurcation in 
a crosswind as a mechanism for drift droplet removal from the 
plume. The model, in its current state of development, is capable of 
predicting the trajectory of a single droplet from the stage of strong 
interaction with the vortex field soon after droplet emission at the 
tower top through the stage of droplet evaporation in an unsaturated 
atmosphere after droplet breakaway from the plume. The computer 
program developed from the mathematical formulation has been 
used to explore the dependency of the droplet trajectory on droplet 
size, vortex strength, point of droplet emission, drag coefficient, 
droplet efflux speed, and ambient conditions. A specific application 
to drift from a mechanical-draft cooling tower (for a wind speed 
twice the efflux speed, a relative humidity of 70 per cent, and an 
initial droplet radius of 100 ym) showed the droplet to follow a 
helical trajectory within the plume, with breakaway occurring at 2.5 
tower diameters downwind and ground impact of the droplet (re- 
duced through evaporation to 55 jm radius) at 11 tower diameters. 


4409 (ORNL/TM—6248, pp 213-238) Plumes from one and 
two cooling towers. Kannberg, L.D.; Onishi, Y. (Battelle Pacific 
Northwest Labs., Richland, Wa). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

Use of mechanical- and natural-draft cooling towers is ex- 
panding in the United States in response to pressures for better 
resource allocation and preservation. Specifically, increasing public 
and regulatory concern over the effects of the intake and discharge 
of large volumes of cooling water has encouraged electric utilities to 
accept cooling towers as the primary method of removing condenser 
waste heat even though once-through cooling is considerably less 
expensive. Other factors encouraging the use of cooling towers 
include small water supply and consumption rates, reduction in land 
requirements (compared to cooling ponds or lakes), and operational 
flexibility. The growing demand for electric energy should also add 
to the increase of cooling tower use. The experimental program and 
its comparison to model prediction suggest that optimal siting of 
cooling towers, particularly multiple towers, is a task requiring 
knowledge of ambient wind history, plume dynamics, and tower 
operating conditions. Based on the tower wake effects and on the 
results for interaction of plumes from two cooling towers, site 
terrain may be a very significant factor in plume dynamics and 
interaction. 


4410 (ORNL/TM—6248, pp 241-259) Fire analog: a compari- 
son between fire plumes and energy center cooling tower plumes. 
Orgill, M.M. (Battelle Pacific Northwest Labs., Richland, WA). 
Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

Past studies on the waste heat from thermal power plant 
cooling towers and proposed energy parks suggest that the dissipa- 
tion of this waste energy may result in significant meteorological 
effects. Preliminary calculations have shown that the rate of atmos- 
pheric dissipation of the waste energy from groupings of cooling 
towers is approximately equal to that by geophysical phenomena 
such as thunderstorms, volcanoes, and large fires. Cumulus clouds 
and convective vortices often result from these natural energy 
releases. One of the geophysical analogs, the large fire, is evaluated 
in terms of how good a physical analog it is to cooling towers or 
groups of cooling towers. The literature on experimental and wild 
fires was reviewed in relation to how fire thermal plume characteris- 
tics may be typical of a thermal plume from cooling towers. 
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4411 ail tonenn ot pp 263-272) Local precipitation in- 
creases caused by sca of cooling tower plumes. Koenig, L.R. 
(Rand Corp., Santa Monica, CA). Aug 1978. 

In Meteorological Effects of Thermal Energy Releases 
(METER) Program. Annual progress report, October 1976—Sep- 
tember 1977. 

Quantitative estimates are provided of the precipitation in- 
crease in the vicinity of wet cooling towers as a result of plume- 
droplet scavenging by natural rain. Rain rates from 1 to 5 mm/hr 

and wind speeds of 1 to 10 m/s are considered with source —— 
equal to moisture flux from a 1000-MW(e) power capacity 
increase in precipitation strongly depends on distance from the 
tower, wind speed, natural precipitation rate, source strength, and 
horizontal angle of plume spread. Under favorable conditions of 
light winds and steady rainfall, precipitation increases due to sca- 
venging up to about 25 percent of the natural rate should occur as 
far as 1 km from plants as small as 1000 MW(e). 


4412 (ORNL/TM—6248, pp 273-297) Rainfall enhancement 
due to scavenging of cooling tower condensate. Dana, M.T. (Battelle 
Pacific Northwest Labs., Richland, WA); Wolf, M.A. Aug 1978. 
In Meteorological Effects of Thermal Energy Releases 
paerntg J : ne Annual progress report, October 1976—Sep- 
tember 1 
The. recent increase in the number of electrical generating 
lants that use cooling towers and projections for further expansion 
See prompted considerable concern about the environmental 
impact of large releases of energy and water effluent. One aspect of a 
comprehensive research a, Meteorological Effects of Ther- 
mal Energy Releases (ME R), is an examination of the physical 
effects of the vast amounts of water vapor and condensate (tens of 
thousands of kilograms per second) regularly released by modern 
cooling towers. Such large releases can significantly affect water 
vapor and cloud-related natural processes, at least in the immediate 
vicinity. The question of precipitation scavenging of condensate 
droplets by natural ac and the resultant enhancement of 
precipitation under the plume is considered theoretically. 


4413 Present knowledge of physical relationships in drift emis- 
sion from wet cooling towers and measures taken to date for determin- 
ing drift dimensions. Vodicka, V. (Balcke-Duerr A.G., Bochum 
(Germany, F.R.)). VGB Kraftwerkstech.; 58: No. 5, 337-342(May 
1978). (In German). 

Cooling towers of present day construction are fitted with 
eliminators. In addition to knowledge of drift loss is also of interest. 
The paper presents theoretical possibilities of improving the collect- 
ing efficiency of drift eliminators. These theories are confirmed by 
measurements. In addition methods of drift emission rates and of 
determining drift dimensions are presented. In conclusion the drift 
spectra of various drift eliminator and cooling tower designs are 
indicated. 


4414 Numerical simulation of an industrial cumulus and com- 
parison with observations. Murray, F.W.; Koenig, L.R.; Tag, P.M. 
(The Rand Corporation, Santa Monica, Calif. 90406). J. Appl. Me- 
teorol.; 17: No. 5, 655-668(May 1978). 

A two-dimensional field-of-flow numerical model of cloud 
development is used to study a cloud that formed over a refinery as a 
result of heat dissipated to the atmosphere. The observed vertical 
structure of the atmosphere provided initial conditions. The wind 
necessarily was simplified to a unidrectional flow. The cloud-initiat- 
ing perturbation consisted of sensible and latent heat equal to the 
waste heat rejected to the atmosphere by the refinery. When condi- 
tions were matched to those reported, the simulated cloud agreed in 
most particulars with the observations. Sensitivity tests showed that 
the simulated cloud depends too strongly on ambient wind speed and 
shear. This perhaps is a generic defect of two-dimensional formula- 
tions. The response of the simulated cloud to expected changes in 
heat flux density appears more realistic than its response to small 
changes in ambient wind.The cloud evolution consists of bubbles 
forming and breaking away from the main cloud mass, then moving 
downwind and dissipating. This behavior characterizes real clouds 
associated with a stationary heat source. The simulations also predict 
= appropriate conditions secondary clouds form far down- 
wind. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 3633 


4415 (BNL—50857) Climatology of Brookhaven National Labo- 
ratory, 1974 through 1977. Nagle, C.M. (Brookhaven National Lab., 
Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 32p. 
Dep. NTIS, PC A03/MF AO1. 

The “Climatology of Brookhaven National Laboratory 1974 
to 1977” is a supplement to BNL 50466, “Climatology of Brookha- 


ERA VOL. 4, NO. 2 


ven National Laboratory 1949 to 1973” which was prepared from 
data collected by the Brookhaven Meteorology Group formed in 
August 1948. This publication updates some meteorological summar- 
ies and includes analyses of humidity and solar radiation data not 
included in the original climatological report. Results are presented 
in tabular form to facilitate usage. Data are given in the form of 
frequency distributions, percentage frequency distributions, ex- 
tremes, ranges, and averages as being most adaptable for further 
research. 


= (PB—277078) Calculated power plant impact on Baltimore 
. Final report. Furth, W. (Martin Marietta Labs., Baltimore, 
MD (USA)). Jan 1973. 48p. NTIS PC A03/MF AOI. 

The impact of various existing power plants and the proposed 
Brandon Shores power plant on the annual average SO2 ground- 
level concentration in the Baltimore, Maryland airshed were calcu- 
lated. The AQDM model was used. The sensitivity of calculated 
results to changes in the mixing depth inclusion of class 6 (F 
stability) as well as various stack heights and exit temperatures of the 
proposed power plant were determined. 


4417 (WAPD-RS(HE)—460) Effluent and environmental moni- 
toring report for calendar year 1977. (Bettis Atomic Power Lab., 
West Mifflin, PA (USA)). Jun 1978. Contract EY-76-C-11-0014. 29p. 
Dep. NTIS, PC A03/MF AOl. 

The results of the effluent and environmental monitoring 
program for 1977 at the Bettis Atomic Power Laboratory are 
presented. The results obtained from the effluent monitoring pro- 
gram demonstrate that the existing procedures for controlling liquid 
and airborne effluents ensure that all such releases during 1977 were 
made in accordance with applicable Federal regulations. Evaluation 
of the radiological, chemical and biological environmental data 
indicate that the So eyeey of the Bettis Laboratory continued to 
have no adverse effect on the quality of the environment. Further- 
more, radiation dose assessment of the small radioactivity releases 
from the Bettis Laboratory demonstrated that the maximum radi- 
ation exposure to any member of the general public was below the 
most restrictive dose limits prescribed by the Environmental Protec- 
tion Agency and the Department of Energy. 


REGULATIONS 
REFER ALSO TO CITATION(S) 3630, 3634, 3636, 4283 


4418 (PNL—2500(Pt.3), pp 1.45-1.50) Air quality impacts of 
projected coal utilization in the West. Renne, D.S.; Elliott, D.L.; 
Eadie, W.J. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Pacific Northwest Laboratory (PNL) has estimated the short- 
range and long-range impacts on air quality in the western United 
States from two coal development scenarios projected to the year 
2020. Short-range impacts for the Pacific Northwest were computed 
using standard point source diffusion models which require meteoro- 
logical data from the region in which the models are being applied. 
Long-range impacts were estimated using a regional transport, trans- 
formation, and removal model applied to the western United States. 
Results show that the most signifi cant air quality constraint to future 
coal-fired power plant development in the western United States is 
the Regulations for the Prevention of Significant Deterioration as 
described in the Clean Air Act Amendments of 1977. 


4419 Potential ambient standards for atmospheric sulfates: an 

account of a workshop. Rowe, M.D.; Morris, S.C.; Hamilton, L.D. 

yeep ae: National Lab., Upton, NY). J. Air Pollut. Control 
Assoc.; 28: No. 8, 772- -775(Aug 1978). 

In June 1977, the Brookhaven National Laboratory Office of 
Environmental Policy sponsored a workshop to help frame estimates 
of air quality standards for sulfates and to gauge effects of these 
potential standards on the present and future national energy system. 
Workshop participants developed a list of standards with estimates 
of the time at which each might be promulgated. Within 1 to 2 years, 
only EPA National Ambient Air Quality Standards based on total 
water-soluble sulfates seem likely. Under the most stringent standard 
considered likely, constraints on sulfur emissions could have exten- 
sive effects on the entire energy system and would require substan- 
tial efforts to elucidate meteorological, economic, and legal relation- 
ships and to develop workable control strategies that account for 
long-range transport of sulfates. Under the least stringent standards 
considered feasible, constraints on sulfur emissions could be minimal 
and confined to a small area of the northeast. In either case, long- 
range formation and transport of sulfates over distances of hundreds 
of kilometers makes the problem of equity of sulfate control strate- 
gies particularly acute. 





JANUARY 31, 1979 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 


4420 (BNWL-SA—6307) Analysis of invertebrate populations 
inhabiting the shrub-steppe region of southcentral Washington (Han- 
ford Reservation). Rogers, L.E. (Battelle Pacific Northwest Labs., 
Richland, WA (USA)). 1977. Contract EY-76-C-06-1830. 21p. Dep. 
NTIS, PC A02/MF AO1. 

Field sampling and analytical techniques are described for 
uantitative shrub-steppe invertebrate ecology studies on the Han- 
ord Reservation. A quick trap, D-vac sampling method followed by 

Berlese extraction is employed. Computer summarization of results 
permits presentation of data in terms of density (no./m*) and bio- 
mass (g/m?) for trophic, taxonomic, lifestage and total invertebrate 
groupings. 


4421 (RLO—2232-T2-3) Survey of viability of indigenous 
grasses, forbs and shrubs: techniques for initial acquisition and treat- 
ment for propagation in preparation for future land reclamation in the 
Fort Union Basin. Annual progress report, June 1, 1977—May 31, 
1978. Eddleman, L.E. (Montana Univ., Missoula (USA)). Feb 1978. 
Contract EY-76-S-02-2232-002. 250p. Dep. NTIS, PC Al1l/MF AOl. 

Primary research emphasis was placed on screening as many 
indigenous plant species as possible to determine their germination 
requirements. Several species discussed in the report, shrubs in 
particular, have not responded to known successful treatments for 
breaking dormancy, nor have they responded to several other treat- 
ments employed, so that requirements for germination remain un- 
known. Effort on these species is continuing due to their importance 
in the ecosystem and the problems associated with regeneration on 
disturbed lands. 


4422 Structure and function of ten western North American 
grasslands. I. Abiotic and vegetational characteristics. Sims, P.L.; 
Singh, J.S.; Lauenroth, W.K. (Colorado State Univ., Fort Collins). J. 
Ecol.; 66: No. 1, 251-285(Mar 1978). 

Data collected from coordinated comparative studies on the 
structure and function of ten central and western United States 
grasslands are presented and analyzed. The ten study areas encom- 
passed six major grassland types: mountain grassland, northwest 
bunchgrass, mixed-grass prairie, shortgrass prairie, tallgrass prairie 
and desert grassland. Experimental design at each location included 
two replications of ungrazed (i.e., long-term absence of grazing by 
large domestic herbivores) and grazed treatments. Structural charac- 
teristics studied included quantities of cool- and warm-season plants 
at each site, and magnitude and seasonality of primary producer 
compartments. The environmental variables measured at each site 
were precipitation, temperature and solar radiation. These variables 
were calculated as both annual and growing-season values, along 
with annual and growing-season potential and actual evapotranspira- 
tion. 


4423 First Canadian geotechnical colloquium: foundation design 
approaches in permafrost areas, Nixon, J.F. (R.M. Hardy and Assoc 
Ltd, Calgary, Alberta). Can. Geotech. J.; 15: No. 1, 96-112(Feb 1978). 

The design of foundations in permafrost areas for large struc- 
tures involves a knowledge of the thermal and mechanical properties 
of frozen soil. Recent creep data for frozen soils and ice are re- 
viewed and some secondary (steady) creep relationships are estab- 
lished. A design approach for pile foundations in ice-rich permafrost 
is proposed and compared with available field case histories. The 
theory is found to provide reasonable predictions of pile settlements 
under load. It is suggested that the limitation of long-term pile 
settlements will control the design loadings. The thermal aspects of 
ventilated pad foundations are discussed and design curves are given 
for required pad and insulation thickness and foundations. A settle- 
ment analysis for spread footings on permafrost is established and 
influence factors for settlement rate are given. Refs. 


RADIOMETRIC TECHNIQUES 


4424 (PB—277631) Archaeological investigations in the El 
Dorado Reservoir area, Kansas (1975). Final report. Fulmer, D.W. 
(Kansas Univ., Lawrence (USA). Museum of Anthropology). Dec 
1977. Contract NPS-CX-1595-5-0228. 131p. NTIS PC A07/MF AO1. 

The University of Kansas conducted archeological investiga- 
tions in portions of the Corps of Engineers’ proposed El Dorado 
Reservoir, Butler County, Kansas. Analysis of materials recovered 
from the surface and test excavations at four sites indicate a long, 
continuous history of occupation in the area from 5000 B.C. to at 
least A.D. 1500. Hunting and gathering peoples of the ‘Plains Archa- 
ic Tradition’ inhabited the area between 5000 to 100 B.C. Hunters 
and gatherers continued to occupy the region through the ‘Plains 
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Woodland’ period (ca. 100 B.C. to A.D. 900). ‘Plains Village’ farm- 
ing peoples occupied the area into historic times (A.D. 900 to 1500). 
These investigations have contributed significant information in the 
understanding and refining of the region’s archeological and histori- 
cal chronologies and of human adaptation to south-central J 


4425 (LA-tr—78-57) Device for the = of radioisotope reten- 
tion by soft earth material as a function of permeability. Barbreau, A. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France)). 1978. Translation of pp 117-121 from International Con- 
ference on the Colloque International sur la Retention et la Migra- 
tion des Ions Radioactifs Dans les Sols, Saclay, France, October 
16—18, 1962. 9p. Dep. NTIS, PC A02/MF AO1. 

This paper describes a device designed for performing perme- 
ability measurements on samples of soft earth materials, such as 
sands, for the ability for the retention of radioisotopes. This appara- 
tus involves a plexiglas cylinder into which the sample is placed, and 
a permeabilitymeter. The two pieces are put in connexion. After the 
permeability measurements, the head of connexions are removed, 
and the retention capacity is examined, then the sample is removed, 
divided into sections and autoradiographed. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 4277, 4381 


4426 (UCRL—S52514) Earth Sciences Division, collected ab- 
stracts-1977. Quitiquit, W.A.; Ledbetter, G.P.; Henry, A.L. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 24 May 
1978. Contract W-7405-ENG-48. 137p. Dep. NTIS, PC A07/MF 
AOl. 

This report is a compilation of abstracts of papers, internal 
reports, and talks presented during 1977 at national and international 
meetings by members of the Earth Sciences Division, Lawrence 
Livermore Laboratory. It is arranged alphabetically by author and 
includes a cross-reference by subject indicating the areas of research 
interest of the Earth Sciences Division. 


4427 Evidence of natural sulfate sources in humid tropical envi- 
ronment. Delmas, R.; Baudet, J.; Servant, J. (Faculte des Sciences, 
Toulouse). Tellus; 30: No. 2, 158-168(1978). 

The natural sources of sulfur in the moist equatorial forest of 
the Ivory Coast have been studied. From November 1974 to August 
1975, the variation of the soluble fraction of atmospheric sulfates in 
two different stations, Adiopodume and Lamto, 10 and 100 kM from 
the seaside respectively, has been considered. The estimating of the 
direct sources of sulfates (oceanic and terrigenous) by means of 
representative elements (Cl and Ca) shows that these sources ac- 
count for only 30% of the atmospheric soluble sulfates. The differ- 
ence (70%) might be due to the oxidation of gaseous sulfur com- 
pounds in the air as confirmed by SO: measurements made from 
December 1975 to March 1976. As a matter of fact, an annual 
variation of the concentrations of sulfates with high values (3 pg 

m~*) in January and July and with low values (0.5 yg m~*) at the 
pal of the dry season (May) has been observed. Moreover, the 
concentrations of sulfates and of SO. decrease when comparing the 
forest belt with the savannah. As there are no local sources of 
pollution, these natural emissions are explained by the decomposition 
of organic matter in the forest and in the Ebrie Lagoon. From the 
data obtained during two campaigns in the Gulf of Guinea, the 
oceanic flux of SO: is thought to be unimportant. 


4428 Review of the genetic toxicology of chlorinated dibenzo-p- 
dioxins. Wassom, J.S. (Oak Ridge National Lab., TN); Huff, J.E.; 
Loprieno, N. Mutat. Res.; 47: 141-160(1978). 

Information from both published and unpublished sources 
considered relevant to the understanding of the genetic toxicology of 
chlorinated dibenzo-p-dioxins is summarized in this review. The 
potential for human exposure occurs in the work place when dioxins 
are formed during the synthesis of a number of commercially impor- 
tant compounds such as 2,4,5-trichlorophenoxyacetic acid, hexach- 
lorophene, and pentachlorophenol. Environmental contamination 
may result from manufacturing processes and from dioxin contami- 
nants in marketed products. Research on dioxins as potential muta- 
gens was initiated because of their structural similarity to acridines, a 
class of known intercalating agents. To date, only 4 dioxin com- 
pounds have been evaluated for mutagenicity: the di-, tetra-, and 
octa-chlorinated derivatives and the unsubstituted dibenzo-p-dioxin. 
Since only a few of the many possible structural forms of dioxins 
have been tested, no definite conclusions can be made about their 
potential mutagenicity. Furthermore, the positive mutagenicity and 
cytological effects reported thus far with the few dioxin isomers 
examined seems to depend on the position of chlorine substitution. 
The most active form of the molcule is the 2,3,7,8-derivative 
(TCDD). 
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TRANSPORT 


REFER ALSO TO CITATION(S) 4393, 4394, 4397, 4399, 4495 


4429 (PNL—2500(Pt.3), pp 2.6-2.7) Resuspension and 
of particles on nonrespirable 


transport 
particles. Sehmel, G.A. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Respirable particles as small as 0.2 ym diameter can be 
dislodged from larger, nonrespirable particles when a nonrespirable 
particle (>1 mm) is dropped only a few cm. This fact suggests that 
plutonium particles attached to nonrespirable soil particles may be 
subsequently transported as respirable particles. 


4430 (PNL—2500(Pt.3), pp 2.8-2.9) Airborne soil concentra- 
tions. Sehmel, G.A.; Richmond, K.L. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 3. Atmospheric 
sciences. 

Airborne soil concentrations downwind of an isolated field 
were measured during one dust storm. Concentration increased as 
the friction velocity increased, but the increase was a function of 
particle diameter. 


SOIL 
REFER ALSO TO CITATION(S) 4425, 4426 


4431 (BNWL-SA—6153(Rev.)) Statistical activities during 
1976 and the design and initial analysis of nuclear site studies. Gilbert, 
R.O.; Essington, E.H.; Brady, D.N.; Doctor, P.G.; Eberhardt, L.L. 
(Battelle Pacific Northwest Labs., Richland, WA (USA); Los 
Alamos Scientific Lab., NM (USA); Reynolds Electrical and ae 
neering Co., Inc., Las Vegas, NV (USA)). May 1977. Contract EY- 
76-C-06-1830. 37p. (CONF-770369—3). Dep. NTIS, PC A03/MF 
AOl. 

From NAEG Pu program report meeting; Las Vegas, NV, 
USA (2 Mar 1977). 

Statistical design and analysis activities for the Nevada Ap- 
plied Ecology Group (NAEG) during 1976 are briefly outlined. This 
is followed by a description of soil data collected thus far at nuclear 
study sites. Radionuclide concentrations in surface soil collected 
along a transect from ground zero (GZ) along the main fallout 
pattern are given for Nuclear Site (NS) 201. Concentrations in soil 
collected at 315 locations on a grid system at 200 foot spacings are 
also given for this site. The ***Am to '°’Cs ratios change over NS 
201 depending on location relative to GZ. They range from less than 
one where **' Am is at low levels, to more than fifty where 71Am 
levels are high (near GZ). The estimated median 7°® Pu to 744Am 
ratio is 11 and appears to be relatively constant over the area (the 95 
percent lower and upper limits on the true median ratio are about 8 
and 14). 


4432 (NVO—1253-12) Statistical design and analysis in the 
cleanup of environmental radionuclide contamination. DRI publication 
No. 45012. Barnes, M.G. (Nevada Univ., Reno (USA). Desert Re- 
search Inst.). Jul 1978. Contract EY-76-C-08-1253. 63p. Dep. NTIS, 
PC A04/MF AO1. 

Thesis. 

The cleanup of Eniwetok Island before the return of former 
residents is discussed. Of the contaminants in the soil of the atoll, the 
most important for cleanup are Pu-238, 239,240, and Am-241, which 
are present in sufficient quantities to require cleanup, and isotopes of 
Sr and Cs which also are present and must be considered since these 
elements can be taken up by food plants such as coconut, pandanus, 
and breadfruit, and passed on to man. The design of the cleanup 
sampling program is described. In addition to soil contamination, 
much metal and concrete debris, not all of it contaminated, as well as 
buildings and equipment, remain from the testing. The clean-up 
agreement covered all of this material, contaminated or not. 


4433 (ORNL/TM—6272) Weldon Spring dose calculations. 
Dickson, H.W.; Hill, G.S.; Perdue, P.T. (Oak Ridge National Lab., 
TN (USA)). Sep 1978. Contract W-7405-ENG-26. 30p. Dep. NTIS, 
PC A03/MF AOl1. 

In response to a request by the Oak Ridge Operations (ORO) 
Office of the Department of Energy (DOE) for assistance to the 
Department of the Army (DA) on the decommissioning of the 
Weldon ~— Chemical Plant, the Health and Safety Research 
Division of the Oak Ridge National Laboratory (ORNL) performed 
limited dose assessment calculations for that site. Based upon radio- 
mo measurements from a number of soil samples analyzed by 
ORNL and from previously acquired radiological data for the 
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Weldon Spring site, source terms were derived to calculate radiation 
doses for three specific site scenarios. These three hypothetical 
scenarios are: a wildlife refuge for hunting, fishing, and general 
outdoor recreation; a school with 40 hr per week occupancy by 
students and a custodian; and a truck farm producing fruits, vegeta- 
bles, meat, and dairy products which may be consumed on site. 
Radiation doses are reported for each of these scenarios both for 
measured uranium daughter equilibrium ratios and for assumed secu- 
lar equilibrium. Doses are lower for the nonequilibrium case. 


4434 (LA-tr—78-54) Some quantitative characteristics of the 
migration of plutonium-239 from water into soil. Gneusheva, G.I; 
Saurov, M.M.; Voronina, T.F.; Novoselova, G.P. Translated from 
Biol. Nauki; 14: No. 10, 54-56(1971). 7p. Dep. NTIS, PC A02/MF 
A0l. 


A field experiment was conducted on gray forest soil with an 
absorption capacity of 34.1 mg-eq per 100g of soil containing 5.7% 
organic matter. Plutonium content was determined radiometrically. 
Results of *°Pu concentration assays in various layers of soil are 
tabulated. Surface layers contained the highest level. With an equal 
volume of watering virgin soil retained more Pu than plowed soil. 
(HLW) 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 4392, 4432 


(PB—276816) Status and quality of radiation measure- 
ments. food and human urine. Preliminary report 1972-75. Easterly, 
D.G.; Kinnison, R.R.; Jarvis, A.N.; Smiecinski, R.F. (Environmental 
Monitoring and Support Lab., Las Vegas, NV (USA)). Oct 1977. 
47p. (EPA/600/4—77/047). NTIS PC A03/MF AO1. 

As part of the radiation quality assurance program conducted 
by the U.S. Environmental Protection Agency, calibrated radionu- 
clide solutions are distributed to participating laboratories for instru- 
ment calibration and yield determinations. Laboratory performance 
studies involving the analysis of radionuclides in environmental 
media are also conducted. A summary is given of the results for the 
food and human urine cross-check programs for 1972-1975. For 
tritium, which was the least difficult to analyze, eighty-two percent 
of the laboratories were within the control limits for accuracy and 
ninety-nine percent within the control limits for precision over the 3- 
year period. For strontium-89, and most difficult to analyze, thirty- 
three percent were within the accuracy control limits and seventy- 
seven percent within the precision control limits. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 2139, 2252, 2253, 3407, 3613, 
3617, 3629, 3670, 3676, 3749, 4409, 4417, 4455 


4436 (USGS-OFR—77-701) Seismicity near the Idaho National 
Engineering Laboratory site from November 1, 1974—June 30, 1976. 
Navarro, R.; Dahl, A.H.; West, J.C. (Geological Survey, Washing- 
ton, DC (USA)). Sep 1977. 18p. Dept. of the Interior, Geological 
Survey, Washington, DC. 

The Las Vegas field group of the U.S. Geological Survey 
installed and has maintained a tripartite seismograph network on and 
near the Idaho National Engineering Laboratory (INEL) since Oc- 
tober 1972. During a 20-month period from November 1, 1974 
through June 30, 1976, no seismic activity is interpreted to have 
occurred on the INEL site. A total of 8161 events were recorded 
during the report period. Sixteen events of magnitudes between 1.1 
and 2.4 (M/sub L/) occurred within the area of special study. The 
nearest seismic activity to the INEL was located in the vicinity of 
Howe, Idaho, approximately 5 km northwest of the northwest 
boundary of the INEL. 


4437 Algal succession and chronosequences on abandoned mine 
spoils. Shubert, L.E.; Starks, T.L. (Univ. of North Dakota, Grand 
Forks). J. Phycol.; 14: Suppl. 23(Jun 1978). 

From Phycological Society of America meeting; Athens, GA, 
USA (Aug 1978). 

Soils were collected from spoil material aged 0 to 45 years. 
The soils were analyzed for the presence of algal species, chloro- 
phyll a, major cations, anions and trace elements. There was a 
gradual increase in the number of algal species and chlorophyll a 
from 1 year old spoils to adjacent unmined natural sites. A total of 41 
algal species were identified from all sites. Several species were only 
found at the unmined sites and they may represent a stable algal 
community. Results of a statistical analysis on the litho- and chrono- 
sequence of the soils will be discussed. 
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REFER ALSO TO CITATION(S) 3676, 3734 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 


4438 (PNL-SA—6606) Comparative fish impingement at two 
adjacent water intakes on the mid-Columbia River. Page, T.L.; Neit- 
zel, D.A.; Gray, R.H. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Nov 1977. Contract EY-76-C-06-1830. 25p. (CONF- 
771231—4). Dep. NTIS, PC A02/MF AOl. 

From 4. workshop on entrainment and impingement; Chica- 
go, IL, USA (5 Dec 1977). 

Fish impingement on the mid-Columbia River is a concern 
only from April through June, and is limited to a few species. A 
comparison of fish impingement was made from May through June 
1977 at two water intake facilities located 276 m (900 ft) apart on the 
Columbia River at River Mile 380. The intakes each have a capacity 
of over 25 m*/s (891 cfs), are similarly designed, and have compara- 
ble water intake velocities. Collections from traveling screens at 100- 
N intake yielded 89 dead chinook salmon fry. During the same 
period 766 chinook salmon fry were collected at the Hanford 
Generating Project (HGP). These data represent an estimated im- 
pingement of 2695 chinook salmon fry, 97% of which survived. 
Impingement for other fish species was similar at both intakes, 
except that HGP impinged twice as many yellow perch fry as 100-N 
(2642 versus 1296). Several hypotheses are offered to explain the 
differences in impingement between intakes. These include subtle 
differences in forebay configuration, curtain wall location, and possi- 
ble differences in fish behavioral responses to the intake facilities. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 2254, 2475, 2476, 2581, 3632, 
42 


4013, 4280, 4284, 4285, 4286, 4287, 4288, 4289, 4290, 4291, 4292, 
4293, 4294, 4295, 4296, 4297, 4298, 4299, 4300, 4301, 4302, 4303, 
4304, 4305, 4306, 4307, 4308, 4309, 4310, 4311, 4312, 4313, 4314, 
4315, 4316, 4317, 4318, 4319, 4320, 4321, 4322, 4323, 4324, 4325, 
4326, 4327, 4328, 4329, 4330, 4331, 4332, 4333, 4334, 4335, 4336, 
4337, 4338, 4339, 4340, 4341, 4342, 4343, 4344, 4345, 4346, 4347, 
4348, 4384, 4428 


4439 (AD-A—050044) Assessment and significance of sedi- 
ment-associated oil and grease in aquatic environments. Final report. 
DiSalvo, L.H.; Guard, H.E.; Hirsch, N.D.; Ng, J. (Naval Bios- 
ciences Lab., Oakland, CA (USA)). Nov 1977. Contract WESRF- 
76-86. 154p. 

A review of the literature suggests that the term ‘oil and 
grease’, as used in descriptive and regulatory context for dredged 
material disposal, is a broadly based term defined by the methodolo- 
gy used in its determination. Oil and grease contains numerous 
natural and petroleum derived hydrocarbons, plus fats, oil, and 
waxes of both natural and anthropogenic origin. Also included in oil 
and grease are trace quantities of fat-soluble materials such as DDT 
and PCB. Elemental sulfur is a contaminant often included in oil and 
grease determinations by virtue of its solubility in some organic 
solvents. Although some oil and grease fractions are readily degrad- 
ed by microbiological action, many petroleum hydrocarbons are 
resistant to decomposition. Little is known concerning the effects of 
sediment-associated oil and grease on organisms and ecosystems, 
although in the case of certain oil spills it is known that toxic oily 
residues can be retained over periods of years in sediments with little 
abatement of their toxic properties. 


4440 (AED-Conf—1977-316-001) Processing of river water by 
reverse osmosis. Ray, N.J.; Jenkins, M.A.; Coates, A. (Central Elec- 
tricity Generating Board, London (UK)). 1977. 15p. (In German). 
(CONF-7710142—1). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

From Chemistry in power stations; Essen, F.R. Germany (26 
Oct 1977). 

Experimental studies are reported on the purification of water 
from the Trent River using reverse osmosis systems with cellulose 
acetate membranes in tubular or coiled form and polyamide mem- 
branes as hollow threads. All three membranes would produce water 
of satisfactory quality when it was a question of removal of inorgan- 
ic material. The tubular membrane had the best performance for 
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polluted low-quality water since chemical and physical purification 
methods could be used sequentially to obtain the water quality 
desired. The hollow-thread system easily became plugged and there- 
fore was unsuitable. The coiled modules were more sensitive than 
the tubular form, but were subject to operational failures. No cost 
advantage was obtained with reverse osmosis. The use of the method 
should be limited to water difficult to purify. (JSR) 


4441 (ANL/WR—78-2) Trace organics variation across the 
wastewater treatment system of a Class-B refinery and estimate of 
removal of refractory organics by add-on mixed-media filtration and 
granular activated carbon at pilot scale. Raphaelian, L.A.; Harrison, 
W. (Argonne National Lab., IL (USA)). Jun 1978. Contract W-31- 
109-ENG-38. 192p. (EPA—600/7-78-128). Dep. NTIS, PC A09/MF 
AOl. 

Wastewater at SOHIO’s Toledo refinery was sampled every 
four hours for four successive days in December 1976. Effluents 
from the full-scale system (dissolved-air-flotation [DAF] unit and 
final clarifier for the activated-sludge unit) and an add-on pilot-scale 
unit (mixed-media filter and activated-carbon columns) were sam- 
pled for analysis of common wastewater parameters and trace organ- 
ic compounds. Grab samples taken every four hours were composit- 
ed daily. Organics were isolated into acid, base, and neutral frac- 
tions. Four-day composites of these daily extracts were analyzed by 
capillary-column gas chromatography/mass spectrometry. Some 304 
compounds were identified in the neutral fraction of the DAF 
effluent and removal of these organics by the activated-sludge and 
add-on treatment units was estimated. Numerous data for the ap- 
proximate concentration of organic compounds are presented. 
Common wastewater parameters are also presented for comparison 
to specific organics concentration data. The activated-sludge unit 
removed aromatic compounds better than it did nonaromatics 
whereas the activated-carbon unit was better at removal of nonaro- 
matic compounds. Average percentage removal of those organics 
present in the DAF effluent was greater than 99 percent (activated 
sludge), approximately 0 percent (mixed-media filter), and less than 1 
percent (activated carbon). Of the approximately 1 percent of trace 
organics remaining in the final-clarifier effluent, 81 percent (by 
weight) were removed by the activated carbon. Because of vari- 
ations in extraction efficiencies, amount of sample injected, losses on 
the GC column and transfer lines, and other sources of error, these 
are only approximate removal estimates. 


4442 (PB—277161) Water quality assessment: a 

method for nondesignated 208 areas. Zison, S.W.; Haven, K.F.; Mills, 
W.B. (Tetra Tech, Inc., Lafayette, CA (USA)). Aug 1977. 1217p. 
NTIS PC A99/MF AO1. 

The objective of this study is to develop a methodology for 
the preliminary screening of surface water quality applicable for use 
by nondesignated 208 planning agencies. Analytical methods are 
included for the assessment of rivers, impoundments, and estuaries. 
Additionally, methods are provided by which point and nonpoint 
sources can be evaluated. The water quality parameters analyzed for 
all three water body types are biochemical oxygen demand, dis- 
solved oxygen, temperature, and sediment accumulation. Other con- 
stituents, more pertinent to a particular water body type, are also 
addressed. The analyses are designed to be performed with, at most, 
the assistance of a desk top calculator and with a minimal amount of 
data input. 


4443 (PNL—2706) Bibliography on cycling of trace metals in 
freshwater ecosystems. LaRiviere, M.G.; Scott, A.J.; Woodfield, 
W.G.; Cushing, C.E. (Battelle Pacific Northwest Labs., Richland, 
WA (USA)). Jul 1978. Contract EY-76-C-06-1830. 16p. Dep. NTIS, 
PC A02/MF AO1. 

This bibliography is a listing of pertinent literature directly 
addressing the cycling of trace metals in freshwater ecosystems. 
Data on cycling, including the influences of environmental media- 
tors, are included. 151 references. 


4444 Legal control of pollution from North Sea petroleum devel- 
opment. Fitzmaurice, V. (Univ. of Edinburgh). Mar. Pollut. Bull.; 9 
No. 6, 153-156(Jun 1978). 

Norwegian and British laws relevant to the control of marine 
pollution from North Sea petroleum development are briefly de- 
scribed. The emergence of law intended to reduce the probability of 
pollution from equipment failure or human error is noted, and 
suggestions are made to increase the effectiveness of this approach. 
It is suggested that the desirable but vague goal of “no pollution 
from human error” be distilled into behavioral objectives. Behavior- 
al objectives are measurable and would therefore greatly facilitate 
the assessment of training needs and personnel development pro- 
grammes. The establishment of behavioral objectives and resultant 
training programmes by scientists, industry and Government would 
cost money. However, schemes which can be demonstrated to 
reduce marine pollution caused by human error would have com- 
mercial value which, to some extent, could offset the costs incurred 
in their development and application. Both pollution prevention 
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equipment and training programmes have the potential to become 
the basis of a new industry while at the same time providing for the 
increased environmental protection of the North Sea. 


4445 Trace metals in scallops from within and around two ocean 
disposal sites. Pesch, G.; Reynolds, B.; Rogerson, P. (Environmental 
Protection Agency, Narragansett, RI). Mar. Pollut. Bull.; 8: No. 10, 
224-228(Oct 1977). 

The areal distributions of the concentrations of 13 metals in 
sea scallop tissues were examined in the vicinity of two ocean 
disposal sites located off the U.S. mid-Atlantic coast. Patterns of 
metals distribution show that: (1) Five specific metals may be used as 
identification tags for individual wastes diposed at the two sites, and 
(2) disposed materials tend to be transported by currents south and 
southwest from the disposal sites, and (3) biological availability and 
potential toxicity of metals pose a threat to marine biota. 


4446 Trace metals in finfish from the New York Bight and Long 
Island Sound. Greig, R.A.; Wenzloff, D.R. (Dept. of Commerce, 
Washington, DC). Mar. Pollut. Bull; 8: No. 9, 198-200(Sep 1977). 

Concentrations of silver, cadmium, chromium, copper, mer- 
cury, manganese, nickel, lead and zinc were measured in five species 
of finfish collected from the New York Bight and two from Long 
Island Sound. With few exceptions the trace metal contents were 
similar for the various species examined and also for a single species 
when comparing catch locations. Metal levels also were similar to 
concentrations reported by two other investigators who studied fish 
from the North Atlantic. 


4447 Trace metal concentrations in sediments from Long Island 
Sound. Greig, R.A.; Reids, R.N.; Wenzloff, D.R. (Dept. of Com- 
TD Washington, DC). Mar. Pollut. Bull.; 8: No. 8, 183-188(Aug 
1 . 

It is important to determine trace metal concentrations in 
marine sediments because these could be important sources of con- 
tamination of marine organisms that reside there. In this study we 
measured the concentrations of thirteen metals in sediments obtained 
from Long Island Sound. We found great variations in metal levels 
for various geographic areas in the Sound; but, generally the highest 
concentrations found were in the extreme western end of the Sound. 
Comparison is made between metal levels in sediments from the 
Sound to seven other areas located in the U.S. and U.K. 


4448 Trace metals in sediments of Raritan Bay. Greig, R.A.; 
McGrath, R.A. (Dept. of Commerce, Washington, DC). Mar. Pollut. 
Bull.; 8: No. 8, 188-192(Aug 1977). 

Marine sediments are the ultimate recipient of nearly all trace 
metals introduced by man into aquatic ecosystems. This study exam- 
ined the amounts and distribution of six trace metals (Cd, Cr, Cu, Ni, 
Pb, Zn) in sediments of Raritan Bay, a polluted estuary. The highest 
levels of these metals found in Raritan Bay were: Cd-15, Cr-260, Cu- 
1230, Ni-50, Pb-985, Zn-815. Three metals regimes within Raritan 
Bay are readily apparent. An area of high values extends across the 
Bay from the mouth of the Raritan River and Arthur Killinto Sandy 
Hook Bay. This is bounded on the south and northeast by areas of 
somewhat lower concentrations. An area of relatively low concen- 
trations, near background values, occupies the region at the mouth 
of the Bay between Sandy Hook peninsula and Coney Island, New 
York. Metals values from Raritan Bay are compared with other 
areas and with a few exceptions, the Raritan Bay maximum levels 
were similar in magnitude to those of areas in Corpus Christi 
Harbour (USA), Severn Estuary (UK), Deep Sea, and Florida 
Lakes, River Blyth (UK), dump sites off New York City, various 
basins off South California, and in Long Island Sound. 


4449 Accumulation of fossil CO. in the atmosphere and the sea. 
Fairhall, A.W. (Inst. of Nuclear Sciences, Lower Hutt, New Zea- 
land). Nature (London); 245: No. 5419, 20-23(7 Sep 1973). 

A model is presented which accounts quantitatively for the 
buildup of fossil CO2 in the atmosphere. The model also predicts 
something not previously recognized: a significant uptake of fossil 
CO: by the sea. The sea is presently supersaturated with respect to 
aragonite and calcite, which calcareous organisms form in building 
their shells. Should the sea become unsaturated in CaCO; the shells 
of these organisms would tend to dissolve, as would the ocean's 
coral reefs. One test of the model would be afforded by careful 
monitoring of total CO» levels in the mixed layer over the next few 
years. The model predicts an increase in the mixed layer of about 1.4 
per cent in the next decade. Because this is about double the 
accuracy of the present methods for measuring total CO, in 
seawater, this trend, if present, should be detectable within 3 to 5 
years. (MFB) 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 2649, 4392, 4393, 4394, 4399, 
4443, 4495 


4450 (DP-MS—78-27) Tritium in the Savannah River Estuary 
and adjacent marine waters. Hayes, D.W. (Du Pont de Nemours 
(E.I1.) and Co., Aiken, SC (USA). Savannah River Lab.). 1978. 
Contract EY-76-C-09-0001. 18p. (CONF-781029—2; IAEA-SM— 
232/80). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the behaviour of tritrium in the environ- 
ment; San Francisco, CA, USA (16 Oct 1978). 

The tritium distribution in the Savannah River estuary and 
adjacent marine waters was measured to provide information on the 
dilution, mixing, and movement of Savannah River water in this 
region. The Savannah River marine region was chosen because the 
average tritium concentration in this river is 5 pCi/ml, whereas 
other rivers in the southeastern United States average less than 0.5 

i/ml. The increased tritium concentration in the Savannah River 
is due to releases from the Savannah River Plant of the Department 
of Energy. Tritium measurements have proved particularly effective 
in estimating the flushing time of the Sneaneh River estuary (2.4 
days) and in delineating the relative contribution to the water masses 
in Ossabaw and Port Royal Sounds from the River and from sea 
water. Ossabaw and Port Royal Sounds are located approximately 
20 km south and north of the Savannah River estuary, respectively. 


WATER 
REFER ALSO TO CITATION(S) 4434 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 4433 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 3331, 3825, 4520, 4521 


4451 (RLO—2228-T2-5) Thermal resistance of rainbow trout 
from a permanently heated stream, and of two hatchery strains. Kaya, 
C.M. (Montana State Univ., Bozeman (USA). Dept. of Biology). 
1978. Contract EY-76-S-06-2228-002. 18p. Dep. NTIS, MF AOl. 

Portions of document are illegible. 

Resistance times to high temperatures were determined for 
rainbow trout fingerlings and juveniles from the Firehole River, 
Yellowstone National Park, and from the Ennis and Winthrop 
hatchery strains, after acclimation to 5, 9, 13, 17, 21, and 24.5°C. 
Firehole and hatchery trout acclimated to 21 and 24.5°C had similar 
median resistance times and upper incipient lethal temperatures. 
After acclimation to lower temperatures of 5, 9, 13, and 17°C, 
Firehole trout had longer median resistance times and slightly higher 
upper incipient lethal temperatures than did the hatchery trout. The 
ultimate upper incipient lethal temperature for the Firehole trout and 
for both hatchery strains was about 26.2°C. Rainbow trout inhabit- 
ing and reproducing in the heated waters of the lower Firehole 
River do not appear to have developed the ability to acclimate to 
higher temperatures. 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 4417 


4452 (NUREG/CR—0223) Analysis of populations of boring 
and fouling organisms in the vicinity of the Oyster Creek Nuclear 
Generating Station. Quarterly report, December 1, 1977—February 
28, 1978. Hoagland, K.E.; Crocket, L.; Rochester, M. (Lehigh Univ., 
Stone Harbor, NJ (USA). Wetlands Inst.). Jun 1978. 53p. NTIS. 

The growth, distribution, and species composition of marine 
borers (primarily shipworms) and fouling organisms are being stud- 
ied in the vicinity of the Oyster Creek Nuclear Generating Station, 
Barnegat Bay, New Jersey. Untreated wood test panels are used to 
collect organisms at 18 localities. Our most recent findings covering 
December 1977 to February 1978 are that two subtropical species of 
the borer family Teredinidae live in Oyster Creek; one species has 
spread to wooden structures outside of Oyster Creek. Shipworms 
living in Oyster Creek show advanced gonad development over 
specimens collected elsewhere, but no new shipworm larvae settled 
on wooden test structures during the winter of 1977—1978. Fouling 
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organisms such as bryozoa and tunicates settled in Oyster Creek at 
higher numbers than at other stations during the winter months. 
Shipworm damage is highest at two control stations with high 
salinity and strong water currents. Shipworms still exist in Oyster 
Creek but at numbers lower than existed in 1974—1975. Forked 
River, especially the lower portions, contains shipworms. 


4453 (PB—277083) Size and distribution of the 1975 striped 
bass spawning stock in the Potomac River. Final report. Zankel, K.L.; 
Kobler, B.; Haire, M.S.; Richkus, W.A. (Martin Marietta Corp., 
Baltimore, MD (USA). Environmental Technology Center). Dec 
1976. 75p. NTIS PC A04/MF AOl1. 

In the spring of 1975, an acoustic survey was made of a 40- 
mile section of the Potomac River. This survey was part of a 
program designed to estimate the distribution and abundance of 
spawning striped bass. The total number of striped bass in the 40- 
mile sector of the Potomac from Mockley Point to Morgantown was 
estimated to be between 2 and 4.5 million adult fish during spawning 
in late April. The highest population density was found between 
Douglas Point and Possum Point. The surveys were part of the 
Potomac River Fisheries Program and were conducted for the 
power plant siting program of the state of Maryland. 


4454 (PB—278145) Environmental management of a ship chan- 
nel-harbor complex. Sea grant report. Reavis, M.W.; Hann, R.W. Jr. 
(Mobil Research and Development Corp., Princeton, NJ (USA). 
Central Research Div.). Nov 1977. 146p. (TAMU-SG—78-202). 
NTIS PC A07/MF AOl1. 

This study discusses the environmental management of a 
typical ship channel-harbor complex located along the Texas Gulf 
Coast. The study explains the most important pollution sources, 
discusses their impact upon the waterways, outlines their priorities, 
provides a general solution for each, and presents a suggested plan of 
action. The long-range environmental implications of the various 
activities are discussed so that management entities may make com- 
petent decisions in future planning that are conducive to an active 
industrial climate and a healthy environment. 


4455 (PNL—2500(Pt.5), pp 2.7-2.10) Technology overview: as- 
sessment of social values in thermal power plant siting, social impact 
methodology evaluation. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

A methodology was developed to facilitate the selection of 
favorable thermal power plant site and design alternatives from the 
community perspective. A two-stage, multicriteria decision tech- 
nique was employed to combine technical assessments of effects of 
the proposed site/design alternatives with corresponding community 
values. In the first stage, submodels are used to develop indices of 
plant impact on each of ten decision criteria. These criteria include 
effects on aesthetics, water quality, cost of power, air quality, 
ecology, social quality, local economy, recreational opportunities, 
cultural resources, and human health and safety. In the second stage, 
each of the impact indices is weighted by corresponding community 
values and then summed to provide an overall index of plant 
acceptability. 


REGULATIONS 


REFER ALSO TO CITATION(S) 3634 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 3622, 3624 
SOCIAL AND ECONOMIC STUDIES 
REFER ALSO TO CITATION(S) 2251, 2469, 2640, 3617, 3621, 


3629, 3700, 4455 


ASSESSMENT OF ENERGY TECHNOLOGIES 
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REFER ALSO TO CITATION(S) 2994, 3629, , , 4286, 
4287, 4288, 4289, 4290, 4291, 4292, 4293, 4294, 4 4297, 
4298, 4299, 4300, 4301, 4302, 4303, 4304, 4305, 4308, 
4309, 4310, 4311, 4312, 4313, 4314, 4315, 4316, 4319, 
4320, 4321, 4322, 4323, 4324, 4325, 4326, 4327, , 4330, 
4331, 4332, 4333, 4334, 4335, 4336, 4337, 4338, 3 4341, 
4342, 4343, 4344, 4345, 4346, 4347, 4348 


4456 (PNL—2500(Pt.5)) Pacific Northwest Laboratory annual 
report for 1977 to the DOE Assistant Secretary for Environment. Part 
5. Control technology, overview, health, safety and policy analysis. 
Bair, W.J. (Battelle Pacific Northwest Labs., “Richland. WA (USA)). 
Feb 1978. Contract EY-76-C-06-1830. 91p. Dep. NTIS, PC A0S/MF 
AOl. 

Separate abstracts were prepared for seven sections of this 
report. A list is included of publicelions during the period covered. 


4457 (PNL—2500(Pt.5), pp 2.1-2.5) Technology overview: Pa- 
cific Northwest energy-related regional studies. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

The objective of the Regional Assessment Program is to 
assess the implications of various energy technologies and develop- 
ment scenarios on the Pacific Northwest and to solve energy-related 
problems of concern to the region. Using models develo in the 
first year of the program, an analysis was made of the impact 
expected from the increased use of coal in the region. It was 
determined that a new mining area, the Beluga Field, Cook Inlet, 
Alaska, could be opened to supply an increasing coal demand in the 
continental United States. The opening of this mine would have the 
greatest regional impact. Aside from this, the combustion of coal for 
power generation will have the largest impact, particularly on air 
quality. Although the National Ambient Air Quality Standards (par- 
ticularly for a annual concentration) can probably be met with 
little trouble, satisfying the Clean Air Act Amendments of 1977 may 
be a serious problem. Prevention of significant deterioration in Class 
I areas (such as national parks and wilderness areas) could impose 
serious siting restrictions. 


4458 (PNL—2500(Pt.5), pp 2.11-2. ms Technology overview: in- 
terlaboratory data exchange, environmental information system. Feb 
1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

Starting in FY-1978, the Department of Energy is establishing 
a focal point for information coordination on energy- and environ- 
ment-oriented programs at each of the multiprogram laboratories. 
During FY-1977 the task was to establish the guidelines and proce- 
dures for this activity; accomplishments included attendance at co- 
ordinating meetings and preparation and submission of the Pacific 
Northwest Laboratory (PNL) work plan for FY-1978. 


ENVIRONMENTAL IMPACT STATEMENTS 


REFER ALSO TO CITATION(S) 2470, 2471, 2472, 2473, 2474, 
2477, 2515 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 4531 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 4424 


BIOCHEMISTRY 
REFER ALSO TO CITATION(S) 4477, 4481, 4482, 4505 


4459 (BNL—24647) Modulation of erythropoietin levels by ma- 
nipulation of hypercarbia. Miller, M.E.; Howard, D. (Saint 
Elizabeth's Hospital, Boston, MA (USA). Dept. of Medicine; Tufts 
Univ., Boston, MA (USA). School of Medicine; Brookhaven Nation- 
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al Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 33p. 
(CONF-7806105—1). Dep. NTIS, PC A03/MF AO1. 

From Hemopoietic stem cell symposium; Upton, NY, USA 
(12 Jun 4 ees 

resent studies were done in order to determine if 

_ . the respiratory alkalosis which is known to occur with 
acute “hypoxic” steanuli would lead to alterations in plasma levels of 
Ep. Rats were subjected to two acute stresses, hypoxia and acute 
blood loss, separately and in combination, with and without the 
added stress ‘OF hy hypercarbia. Hypercarbia in all experimental groups 
was associated with a decrease in plasma levels of Ep. This reduc- 
tion in plasma Ep with hypercarbia could not be fully explained by 
the higher arterial PO2's or P50’s of the hypercarbic rats. Hypercar- 
bia may have indirectly suppressed Ep production by increasing 
blood flow to the site of Ep production. Alternatively, the cell of 
origin of EP could be sensitive to ~~ 9 in pH and/or pCO:. It 
was further demonstrated that neither the onset nor the degree of 
reticulocytosis could be predicted by the plasma Ep levels. It is 
likely that the removal of red blood cells lead to a decrease in 
marrow transit time with the early emergence of reticulocytes after 
acute blood loss. 


4460 (BNL—50846) Elemental composition of human teeth with 
emphasis on trace constituents: a review. Sachs, W.H. (Brookhaven 
National Lab., Upton, NY (USA)). Apr 1978. Contract EY-76-C-02- 
0016. 137p. Dep. NTIS, PC A07/MF AO1. 

Literature covered by the current review is based on a search 
of Chemical Abstracts, 1917 through 1975. Early studies, pre-dating 
1940, are referenced primarily for historical interest. Emphasis is on 
the micro-constituents of human teeth, those present at concentra- 
tions less than a few tenths of a percent by weight. Within this 
category of data, we have been primarily concerned with the radio- 
chemically stable nuclides. The important relationship between 
caries and trace elements is covered only insofar as carious teeth 
exhibit properties with respect to trace element composition that 
differ from normal teeth. Having made these disclaimers, we note 
that an attempt has been made to cover the literature exhaustively; 
although some important results have undoubtedly been overlooked. 
It is our hope, however, that sufficient material has been included in 
this review to facilitate further recovery of data by interested 
individuals. In Chapter 1, analytical techniques that have been 
employed in this field are briefly presented; discussion centers on 
problems associated with preparation of specimens for analysis. 
Chapter 2 is devoted to topical coverage of data on the inorganic 
composition of teeth. An element-by-ele ~ent tabulation of concen- 
tration data is provided, our statistical analysis of selected data 
explained, and evidence concerning several major factors thought to 
influence dental composition evaluated. These include provenance, 
age, sex, distribution, and tooth type/intermouth variation. 


4461 Crossed immunoelectrophoresis from sodium dodecyl sul- 
fate—polyacrylamide gels into antibody-containing agarose: an im- 
proved method for evaluation of the number of immunochemical 
determinants in polypeptides, with reference to spectrin. Kirkpatrick, 
F.H.; Rose, D.J. (Univ. of Rochester School of Medicine and 
Dentistry, NY). Anal. Biochem.; 89: No. 1, 130-135(15 Aug 1978). 

A simple method is described for performing crossed 
immunoelectrophoresis into antibody-containing agarose when the 
first-dimension gel contains peptides separated by electrophoresis in 
sodium dodecyl sulfate. Artifacts produced by sodium dodecyl sul- 
fate are avoided by incorporation of Triton X-100 in the agarose 
layer. Peptides are located by prestaining (before SDS-acrylamide 
electrophoresis) with the cycloheptylamylose complex of fluoresca- 
mine. Injection of ink into prestained peptide bands produces a line 
extending from the peptide band location to its precipitin arc, 
thereby allowing unambiguous assignment of arcs to peptides in 
situations where peptide bands are not widely separated. The utility 
of this procedure is illustrated for the erythrocyte membrane protein 
spectrum. 


4462 Molybdenum site of nitrogenase. Preliminary structural 
evidence from x-ray absorption spectroscopy. Cramer, S.P.; Hodgson, 
K.O.; Gillum, W.O.; Mortenson, L.E. (Stanford Univ., CA). J. Am. 
Chem. Soc.; 100: No. 11, 3398-3407(24 May 1978). 

One of the two protein components of the nitrogenase 
enzyme system (the so-called MoFe protein) contains two Mo atoms 
and 24 to 32 Fe atoms per 220 to 270,000 molecular weight. Despite 
many hypotheses about the Mo site and its involvement in dinitrogen 
reduction, there has been no spectroscopic means of unambiguously 
probing the state of Mo. In this paper, the results of x-ray absorption 
spectroscopy studies are described and the analysis of these results 
provides the first direct evidence of the Mo coordination environ- 
ment in the MoFe protein from Clostridium pasteurianum nitrogen- 
ase. The Mo is found to have ped S ligation and in the resting 
state ("semireduced form’) of the protein there appears to be no 
Mo=O species present. On air oxidation, however, clear evidence is 
found for the presence of Mo=O. The interaction of the Mo with 
one other metal, most probably Fe and most certainly not Mo, is also 
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seen and it is suggested that the Mo is present in a Mo—Fe—S 
cluster not yet adequately modeled by any synthetic inorganic 
system. 8 figures, 6 tables, 40 references. 


4463 Diverse applications of affinity labels. Hartman, F.C. 
(Oak Ridge National Lab., TN). Bioscience; 28: No. 4, 270-275(Apr 
1978). 


Affinity labeling is the most generally applicable method for 
the characterization of ligand binding sites of proteins. With the 
recent introduction of suicide reagents and photoaffinity labels, the 
selective labeling of a given protein in complex biological systems 
(including whole organisms) is feasible. 


4464 Characterization of azidobenzamidines as photoaffinity 
labels for trypsin. DeTraglia, M.C.; Brand, J.S.; Tometsko, A.M. 
(Univ. of Rochester, NY). J. Biol. Chem.; 253: No. 6, 1846-1852(25 
Mar 1978). 

Meta- and para-azidobenzamidine have been prepared and 
evaluated as photoaffinity labels. The compounds inhibit trypsin 
reversibly in the dark and are competitive with substrate binding. 
Upon photolysis, irreversible noncompetitive inhibition is observed 
and is dependent upon concentration, photolysis time, and pH. 
Specificity of the probes is indicated by experiments in which p- 
tosyl-L-arginine methyl ester, a trypsin substrate, is used to protect 
against photoinactivation. Maximum inactivation of trypsin is 
achieved at pH 6.2 using either azidobenzamidine derivative. Evalu- 
ation of the pH dependence of photoaffinity labeling may provide a 
sensitive tool for probing conformational changes in inhibitor bind- 
ing sites. These studies provide a basis for the use of azidobenzami- 
dines as photoaffinity analogs of lysine and arginine side chains. 


4465 Crystalline ricin D, a toxic anti-tumor lectin from seeds of 
Ricinus communis. Wei, C.H.; Koh, C. (Oak Ridge National Lab., 
TN). J. Biol. Chem.; 253: No. 6, 2061-2066(25 Mar 1978). 
A toxic lectin, ricin D, present in the seeds of Ricinus 
cumeenels has been purified and crystallized in a form suitable for 
-_ resolution crystallographic structure studies. This protein is 
erent from a previously found form of ricin (also present in the 
same seeds), the only ricin for which a preliminary x-ray investiga- 
tion has been reported so far. Ricin D crystallizes from an aqueous 
solution in an orthorhombic unit cell of symmetry P2:2:2; and a = 
79.0, b = 114.7, and c = 72.8 A. The asymmetric unit contains one 
molecule with an average molecular weight of 62,400. The crystal is 
fairly stable to x-radiation and has a water content of approximately 
54% by volume. It appears to comprise two closely related species 
of proteins, the major species corresponding to ricin D and the other 
presumably corresponding to a deamidation product of ricin D. The 
two species have nearly identical molecular size and amino acid 
compositions, but different charges. 


4466 Hydrogen exchange of dark-adapted and illuminated bac- 
teriorhodopsin. Konishi, T.; Packer, L. (Univ. of California, Berke- 
ley). FEBS (Fed. Eur. Biochem. Soc.) Lett.; 80: No. 2, 455-458(Aug 
1977). 


Previous studies on chemical modification of dark-adapted 
and illuminated purple membrane slowed different inhibitory effects 
by certain imidoesters (dimethyl adipimidate) in these two states. In 
the present investigation tritium and deuterium exchange studies 
have been used as a more precise method to obtain evidence of 
different conformations of bacteriorhodopsin in dark-adapted and 
illuminated purple membrane preparations. Our results reveal small 
but distinctly different exchange rates, hence the molecule has a 
different conformation in these two conditions. 


4467 Localization of chymotrypsin-like cationic protein, colla- 
genase and elastase in azurophil granules of human neutrophilic poly- 
morphonuclear leukocytes. Ohlsson, K.; Olsson, I.; Spitznagel, J.K. Z. 
Physiol. Chem.; 358: 361-366(Mar 1977). 

The subcellular localization of granulocyte collagenase, elas- 
tase and chymotrypsin-like cationic protein was determined using 
velocity centrifugation of cytoplasmic granules of human polymor- 
phonuclear leukocytes. The proteases were assayed by immunoche- 
mical and enzymatic methods. Measurements of lactoferrin and 
myeloperoxidase distinguish exactly between constituents of specific 
and azurophil granules. Collagenase, elastase and chymotrypsin-like 
cationic proteins showed an almost identical sharp and unimodal 
distribution. They co-sedimented with myeloperoxidase demonstrat- 
ing that these enzymes are localized exclusively in the azurophil 
granules. 


4468 Inhibitory effects of selenium on the mutagencity of 2- 
acetylaminofluorene (AAF) and AAF derivatives. Jacobs, M.M.; 
Matney, T.S.; Griffin, A.C. (Univ. of Texas System Cancer Center 
and Health Science Center). Cancer Lett. (Amsterdam); 2: 319- 
322(1977). 

Selenium (Se) decreased the mutagenicity of 2-acetylamino- 
fluorene (AAF), N-hydroxy- 2-acetylaminofluorene (N-OH-AAF) 
and N-hydroxyaminofluorene (N-OH-AF) in the Salmonella typhi- 
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murium TA 1538 bacterial tester system. Metabolism of AAF and N- 
OH-AAF to the active mutagen, N-OH-AF, was accomplished by 
rat liver extracts. Graded decreases in mutagenicity with increasing 
Se concentrations were observed for each of the three mutagens. Se 
decreased the mutagenicity of AAF, N-OH-AAF and N-OH-AF to 
65, 68 and 61% of their respective controls with mutagen alone. The 
effective molar ratios of Se to — yielding these decreases were 
approximately 10:1 (Se:AAF), 10:1 (Se:N-OH-AAF) and 300:1 
(Se:N-OH-AP). The largest Se effect observed was accomplished by 
a molar ratio of 100:1 (Se:N-OH-AAF) yielding 28% of the muta- 
genicity elicited by N-OH-AAF alone. 


4469 Net adenosine diphosphate accumulation in mitochondria. 
Abou-Khalil, S.; Hanson, J.B. (Univ. of Illinois, Urbana). Arch. 
Biochem. Biophys.; 183: 581-587(1977). 

In addition to the adenine nucleotide exchange translocator, 
corn mitochondria possess a transport mechanism for the net accu- 
mulation of [7HJADP. The accumulation is energy linked and re- 
quires the presence of phosphate and Mg”. Inhibition of the adenine 
nucleotide exchange translocator with carboxyatractyloside does not 
block ADP accumulation; rather, accumulation is slightly promoted. 
Mersalyl, by inhibiting the influx of phosphate or the efflux from 
phosphate-loaded mitochondria, very effectively blocks ADP accu- 
mulation. The data suggest that the net uptake of ADP is in 
exchange for accumulated phosphate by means of a mersalyl-sensi- 
tive transporter. Magnesium promotes phosphate accumulation, but 
it may have an additional role in facilitating ADP accumulation. 


4470 Erythropoietin. Goldwasser, E. (Univ. of Chicago). Blut; 
33: No. 3, 135-140(1976). 

Some topics discussed are as follows: bioassay methods for 
erythropoietin; evidence for production of erythropoietin in the 
kidney; purification of erythropoietin from sheep plasma; molecular 
structure of the sheep plasma hormone; induction of erythrocyte 
differentiation by erythropoietin; and utility of erythropoietin as 
replacement therapy in treatment of anemia. (HLW) 


TRACER TECHNIQUES 


4471 (PB—277048) Radioimmunoassay of metallothionein. 
Friedberg, F. (Howard Univ., Washington, DC (USA). Dept. of 
Biochemistry). Jan 1978. 18p. NTIS PC A02/MF AOI. 

The goal of this project was to develop a radioimmunoassay 
for metallothionein. Since this protein is involved with the transport 
of cadmium in biological systems and may in fact protect against 
cadmium poisoning, the ability to monitor the levels in the human 
population is of the utmost importance to evaluation of the hazards 
of environmental cadmium exposure. While researchers do not agree 
whether copper thioneins and zinc thioneins of rats are identical, this 
study found in preliminary analysis that zinc thionein appears to 
have a composition similar to that of copper chelatins. It is recom- 
mended that development of a radioimmunoassay should not be 
attempted until the putative metallothioneing is clearly character- 
ized. There are too many kinds of metallothionein induced by the 
injection of different metals according to the reports in the literature. 
They must be properly identified first. 


CYTOLOGY 


4472 (COO—3243-6, pp 163-171) Bleomycin and Ro-07-0582: 
studies with aerated and hypoxic cells. Roizin-Towle, L. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Hamster cells were treated with bleomycin at temperatures of 
17 to 42.5°C; in another series of experiments the cells were treated 
with a combination of bleomycin and the nitroimidazole Ro-07-0582 
at 37.5°C. Both aerated and hypoxic cells were used. At 37.5° 
aerated cells were more sensitive to bleomycin than hypoxic cells; at 
17.5° hypoxic cells were more sensitive. Bleomycin exhibited a 
synergistic effect with hyperthermia under aerated and hypoxic 
conditions. The addition of Ro-07-0582 reduced the survival of 
hypoxic cells treated with bleomycin but had no effect on aerated 
cells. (HLW) 


4473 (COO—3243-6, pp 180-186) Oncogenic transformation in 
vitro with Ro-07-0582. Miller, R.C.; Hall, E.J. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

It was demonstrated that the electron affinic drug Ro-07- 
0582, which is an excellent hypoxic cell radiosensitizer as well as 
being selectively cytotoxic to hypoxic cells, has the potential to 
induce oncogenic transformations in aerated cells. Concentrations of 
the drug ranging from 0.4 mM to 8 mM were capable of producing 
detectable transformed foci. When used clinically as a sensitizer, 
serum levels of 0.5 to 1 mM can be reached by 5 hours after oral 
administration, and this level decays with half life of about 15 hours. 


BIOMEDICAL SCIENCES, BASIC STUDIES 481 


It is important for the clinician to realize the potential hazard of this 
drug in long-term survivors of radiotherapy. 


4474 (COO—3243-6, pp 207-222) Cytological effects of 1-(2- 
nitro-1-imidazolyl)-3-methoxy-2-propanol, (Ro-07-0582) on hypoxic 
mammalian cells in vitro. Geard, C.R.; Povlas, S.F. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

The pronounced cytotoxicity of Ro-07-0582 under hypoxic 
conditions in vitro appears in large part to be mediated via an 
induced interphase cell death. The proportion of cells progressing 
through the cell cycle into mitosis declines both with increasing 
drug concentration and contact time. Following short drug treat- 
ments cellular recovery and cycle progression resumes, however a 
5.5 hr treatment with 5 mM Ro-07-0582 results in only 1 to 2 percent 
of the cell population moving into mitosis up to 42 hr after treat- 
ment. This, in conjunction with the finding that about 98 percent of 
cells as assessed by the colony survival technique fail to proliferate, 
infers that the vast majority of cells are dying in interphase. Hence 
the effects of this drug are cell cycle stage-nonspecific, which is 
supported by the finding that crudely synchronized hypoxic cells at 
three putative stages of the cell cycle responded similarly to the 
drug. Nevertheless, a minor component of induced cell death can be 
attributed directly to chromosomal damage, since the level of chro- 
mosomal aberrations in cells arriving at metaphase after the 5.5 hr 
drug treatment was six times that found after hypoxia alone. 


4475 (COO—3243-6, pp 232-236) Cell membrane architecture 
of normal and malignant epithelial cells in culture. Borek, C.; Pain, C. 
1977 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Primary cultures and cell lines from differentiated hepatoma 
and normal lines were studied. In addition a number of rat liver cell 
lines that were transformed in vitro by chemicals were studied. 
Following incubation living cells were observed with a phase- 
contrast microscope and specimens were prepared for scanning 
electron microscope studies. The surface features and mode of 
growth of hepatoma cells were similar to those of normal cells. The 
regularity and smoothness of the cells was striking and cells in 
mitosis displayed an abundance of microvilli. Patterns of growth of 
liver cell lines transformed by chemical carcinogens were also 
similar to those of normal cells. Microvilli were evenly dispersed on 
the surface of the transformed cells while microvilli in normal cells 
were close to the periphery of the cells. (HLW) 


4476 Flow cytometry of DNA in mouse sperm and testis nuclei. 
Meistrich, M.L. (Univ. of Texas, Houston); Lake, S.; Steinmetz, 
L.L.; Gledhill, B.L. Mutat. Res.; 49: 383-396(1978). 

Mutations that occur in spermatogenic cells may be expressed 
as changes in DNA content, but developmentally-dependent alter- 
ation of its staining properties complicates the quantitation of DNA 
in individual germ cells. These alterations have been studied with 
flow cytometric techniques. Nuclei from mouse testis cells and 
sperm were stained by the acriflavine--Feulgen method. The fluores- 
cence intensity frequency distribution of nuclei of testis cells was 
characterized by 2 major and 5 minor peaks. Nuclei sorted from the 
various peaks with a fluorescence-activated cell sorter were identi- 
fied microscopically. These data were confirmed by generation of 
peaks with nuclei prepared from cell suspensions enriched in specific 
cell types. One of the major peaks corresponded to round spermatid 
nuclei. The other major peak, located at 0.6 of the fluorescence 
intensity of the round nuclei, corresponded to elongated spermatid 
nuclei. Purified nuclei of epididymal and vas deferens spermatozoa 
displayed asymmetric fluorescence distributions. A minor peak at 0.8 
the intensity of the round spermatid nuclei was tentatively assigned 
to elongating spermatids. 2 of the minor peaks, located at 1.7 and 2.0 
times the fluorescence intensity of the round nuclei, corresponded to 
clumps of 2 haploid and diploid nuclei. 


4477 Increased variability in nuclear DNA content of testis cells 
and spermatozoa from mice with irregular meiotic . Meis- 
trich, M.L. (Univ. of Texas, Houston); Lake, S.; Steinmetz, L.L.; 
Gledhill, B.L. Mutat. Res.; 49: 397-405(1978). 

Variability in DNA content of testis cells and sperm from F; 
hybrids between the laboratory mouse (M. musculus) and the tobac- 
co mouse (M. poschiavinus), has been determined by flow cytometry 
(FCM). The F; hybrid mouse is known to be heterozygous for seven 
metacentric chromosomes produced by Robertsonian fusion. En- 
riched populations of nuclei from late pachytene spermatocytes and 
round spermatids were obtained by velocity sedimentation. These 
nuclei, as well as epididymal sperm nuclei and spleen cells, were 
stained by the acriflavine--Feulgen technique for DNA nd measured 
by FCM. Peaks in the fluorescence intensity frequency distributions 
resulting from these measurements were analyzed to determine their 
mean fluorescence intensities and their widths (coefficients of vari- 
ation). Because mean intensities of corresponding cell types from M. 
musculus and the F, hybrids were identical, the average DNA 
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contents were taken to be the same. The average coefficients of 
variation of the peaks of fluorescence from the pachytene, spermatid, 
and sperm nuclei and spleen cells from M. musculus animals were 
about 5%. While the peaks of fluorescence from spleen cells and 
pachytene nuclei from F; hybrids also had average coefficients of 
variation of 5%, post-meiotic nuclei from spermatids and spermato- 
zoa had coefficients of variation of 8%. From these results we 
conclude that, these F; hybrids abnormal meiotic segregation causes 
an increased variability of 6% in the amount of DNA in the 
spermatozoa. 


4478 Optical properties of turbid media with cueuiealy 9 i 
ing boundaries: applications to biological problems. rv, pee .P. 
(Oak Ridge National Lab., TN). Appi. Opt.; 16: 2007- erty ul 1977). 

The optical properties of turbid media are formulated in terms 
of the diffusion equation approximation to linear transport theory. In 
particular the important effects of specular reflection at bounding 
surfaces are accurately accounted for by means of explicit boundary 
conditions at these surfaces. Applications of these results to two 
problems of biological interest are made. In one a simple multiple 
scattering model of a leaf is shown to account well for its measured 
optical properties. In another a method is proposed for finding 
accurate absorption spectra of pigment-containing cells. 


4479 Chronic lymphocytic leukemia: concepts and observations. 
Chandra, P.; Chanana, A.D.; Chikkappa, G.; Cronkite, E.P. (Brook- 
haven National Lab., Upton, NY). PP lood lood Cells; 3: 637-649(1977). 

Thirty-five patients with chronic lymphocytic leukemia 
(CLL) were studied for assessment of total body leukemic mass and 
abnormality in T-lymphocyte function associated with clinical stages 
of CLL. Total body potassium (TBK), an indicator of lean body 
mass, was found to correlate well with increase in the clinical stage 
of the disease. Use of TBK for monitoring the regression and relapse 
of leukemic load is suggested. No correlation was found between 
whole cell and nuclear volumes of lymphocytes in CLL patients and 
clinical stages of the disease. Blast transformation and proliferation 
under phytohemagglutinin (PHA) stimulation appeared to be normal 
in purified T cells of early stages and abnormal in the late stages of 
disease. 


GENETICS 
REFER ALSO TO CITATION(S) 4428 


4480 Chemical mutagenesis of mammalian cells can be quaniti- 
fied. O'Neill, J.P.; Hsie, A.W. (Oak Ridge National Lab., TN). 
Nature (London); 269: No. 5631, 815- 817(27 Sct 1977). 

Study of mammalian genetics has been traditionally limited to 
conventional breeding experiments, which are limited by high cost, 
long duration and the availability of well-characterised genetic 
markers. These factors have especially impeded rapid progress in 
mammalian mutagenesis studies. Many of the mechanisms underlying 
the process of mutation induction in mammals can be investigated 
through the use of mammalian cells in culture, but the use of 
cultured cells for quantitative analyses of mutagenesis has been 
hampered by the lack of a suitable mutation--induction system, 
particularly with chemical mutagens. It is shown that quantitative 
dosimetry of chemical mutagenesis can be studied in a mammalian 
cell culture system. This will allow not only studies of the mecha- 
nisms of chemical mutagenesis, but also an estimate of the genetic 
hazard of chemical agents in the environment. 


METABOLISM 


4481 Prostaglandin synthetase dependent activation of 7,8-dihy- 
dro-7,8-dihydroxy-benzo(a)pyrene to mutagenic derivatives. Marnett, 
L.J.; Reed, G.A.; Dennison, D.J. (Wayne State Univ., Detroit). 
Biochem. Biophys. Res. Commun.; 82: No. 1, 210-216(15 May 1978). 

The combination of arachidonic acid and a Tween 20 solubi- 
lized enzyme preparation from sheep seminal vesicles converts 7,8- 
dihydro-7,8-dihydroxy-benzo(a)pyrene to derivatives strongly muta- 
genic to Salmonella typhimurium tester strain TA 98. Under similar 
conditions no activation of benzo(a)pyrene, 4,5-dihydro-4,5-dihy- 
droxy-benzo(a)pyrene, or 9,10-dihydro-9, 10-dihydroxy- 
benzo(a)pyrene occurs. The activation of 7,8-dihydro-7,8-dihydroxy- 
benzo(a)pyrene is markedly reduced by the omission of arachidonic 
acid and is inhibited by the prostaglandin synthetase inhibitor indo- 
methacin. 100 uM butylated hydroxyanisole is also an effective 
inhibitor. This is the first report of the metabolic activation of 7,8- 
dihydro-7,8-dihydroxy-benzo(a)pyrene by an enzyme system distinct 
from the mixed-function oxidases. 
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MEDICINE 
REFER ALSO TO CITATION(S) 4500 


4482 Development and evaluation of an enzyme-labeled antibody 
test for the rapid detection of hog cholera antibodies. Saunders, G.C. 
(Los Alamos Scientific Lab., CA). Am. J. Vet. Res.; 38: No. 1, 21- 
25(Jan 1977). 

A rapid enzyme-labeled antibody (ELA) microtechnique for 
the screening of swine for hog cholera antibodies was developed and 
evaluated with a blind study, using a 640-sample hog cholera serum 
bank. The total time to run a group of 22 samples was approximately 
1 hour. The ELA test results correlated >99% with hog cholera 
serum-neutralization test results on the same serums. Test results also 
indicated that the ELA test shares with the hog cholera serum- 
neutralization test the problem of cross reactions between the anti- 
bodies of hog cholera and bovine viral diarrhea. 


TRACER TECHNIQUES 


4483 (ORO—2401-114) Practical clinical applications of the 
computer in nuclear medicine. Price, R.R.; Erickson, J.J.; Patton, 
J.A.; Jones, J.P.; Lagan, J.E.; Rollo, F.D. (Vanderbilt Univ., Nash- 
ville, TN (USA). Div. of Nuclear Medicine). 1978. Contract EY-76- 
S-05-2401. 14p. (CONF-7806101—1). Dep. NTIS, PC A02/MF AO1. 

From 25. meeting of the Society of Nuclear Medicine; Ana- 
heim, CA, USA (26 Jun 1978). 

The impact of the computer on the practice of nuclear 
medicine has been felt primarily in the area of rapid dynamic studies. 
At this time it is difficult to find a clinic which routinely performs 
computer processing of static images. The general purpose digital 
computer is a sophisticated and flexible instrument. The number of 
applications for which one can use the computer to augment data 
ee —. or display is essentially unlimited. In this light, 

urpose of this exhibit is not to describe all possible applications 
on the computer in nuclear medicine but rather to illustrate those 
applications which have generally been accepted as practical in the 
routine clinical environment. Specifically, we have chosen examples 
of computer augmented cardiac, and renal function studies as well as 
examples of relative organ blood flow studies. In addition, a short 
description of basic com re | components and terminology along 
with a few examples o! saakaaiien applications are presented. 


4484 (PB—276954) Recent trends in computed tomography and 
ultrasonic scanning in health care. Paper 1974-78. Maturi, V.F.; 
Barnes, D.R. (National Center for Health Services Research, Hyatts- 
ville, MD (USA)). 1 Feb 1978. 15p. (NCHSR—78/56). NTIS PC 
A02/MF AOl. 

The paper presents reviews of the trends in computed tomo- 
graphy and ultrasound imaging and their use in the delivery of 
health care. System innovation and impact studies of these technol- 
Ogies are being conducted under the sponsorship of both industry 
and government. A selection of studies sponsored by the U.S. Public 
Health Service, and especially the National Center for Health Serv- 
ices Research, will be discussed in this paper. Findings of these 
government-supported grants and contracts are reviewed and inno- 
vative features and potential impact of the research are cited, and an 
analysis of the trends are presented. The work of some of the 
investigators is described in detail to further illustrate these trends. 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 4481 


PATHOLOGY 
REFER ALSO TO CITATION(S) 4479 


4485 (COO—4800-2) Some effects of 7,12- 
dimethylbenz(a)anthracene and benzo(a)pyrene on Friend virus leuke- 
mogenesis. Raikow, R.B.; Okunewick, J.P.; Meredith, R.F.; Brozo- 
vich, B.J.; Seeman, P.R. (Allegheny- Singer Research Corp., Pitts- 
burgh, PA (USA)). May 1978. Contract EP-78-S-02-4800. 17p. Dep. 
NTIS, PC A02/MF AOl. 

The effects of the chemical carcinogens, 7,12- 
dimethylbenz(a)-anthracene (DMBA) xnd benzo(a)pyrene (PB), on 
leukemia induction by Friend leukemia virus (FLV) have been 
evaluated in SJL/J mice. In the viral carcinogen controls, FLV 
doses of 0.1 SED injected IP caused early leukemia in up to 50% of 
the recipient animals, which died with characteristic leukemia in- 
duced splenomegaly around day 40 after virus injection. The remain- 
der died between 120 and 260 days after FLV, with some splenome- 
galy but also notably with other symptoms, such as enlarged lymph 
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node and thymus glands. A single dose of 50 4g DMBA or 500 pg 
BP was not found to have any significant tumorigenic effect. How- 
ever, similar doses of DMBA, given in conjunction with FLV, were 
found to be unexpectedly protective with regard to the leukemo- 
genic effect of FLV, particularly when given 5 hrs after the virus. 
On the other hand, pretreatment with BP had an opposite effect, 
resulting in increased leukemogenesis in SJL/J mice and also in 
normally virus resistant BIOSJF1 mice. 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 4249, 4535 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 4484 


AGRICULTURE AND FOOD TECHNOLOGY 


REFER ALSO TO CITATION(S) 3616, 3638, 3640, 3646, 3672, 
3706, 3748, 3825, 4421, 4527 


4486 (PB—277427) Design of equipment for microwave steril- 
ization of food particulates. Memorandum report. Metaxas, A.C. 
(Electricity Council Research Centre, Capenhurst (UK)). Jul 1976. 
46p. (ECRC/M—921). NTIS PC A03/MF AOl1. 

The memorandum considers the design of a resonant micro- 
wave cavity, operating in the TMsub11{10) mode, for sterilization of 
liquid foodstuffs or particulates in gravy. The overall design and 
matching is considered in detail. Preliminary tests have been per- 
formed to study the uniformity of heating and optimization of the 
cavity design. Temperature differences within the cavity of up to 
7% of the mean increment were found which may be high for some 
applications. The cavity utilization efficiency was of the order of 
90% and very insensitive to changes in process parameters. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS 


4487 (COO—3243-6) Annual report on research project, Octo- 
ber 1, 1976—September 30, 1977. Rossi, H.H.; Hall, E.J. (Columbia 
Univ., New York (USA). Radiological Research Lab.). 1977. Con- 
tract EY-76-C-02-3243. 268p. Dep. NTIS, PC A12/MF AO1. 

Separate abstracts were prepared for individual segments of 
the report. 


4488 (ORAU/IEA—78-4(M)) Dose responses to cancerogenic 
and mutagenic treatments. Totter, J.R.; Finamore, F.J. (Institute for 
Energy Analysis, Oak Ridge, TN (USA)). Jun 1978. Contract EY- 
76-C-05-0033. 44p. Dep. NTIS, PC A03/MF AO1. 

Thirty-seven dose-response curves involving animal and plant 
material, subjected to treatment with cancerogenic chemicals and 
low linear-energy-transfer ionizing radiation, have been gathered 
from the literature. The mathematical treatment of the published 
data shows an unexpected universality of biological behavior that 
may be helpful in the extrapolation of experimental animal data to 
humans. 


RADIATION EFFECTS ON BIOCHEMICALS 


REFER ALSO TO CITATION(S) 4465 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 4493, 4504, 4539 
4489 (COO—3243-6, pp 148-162) Experiments with the nitroi- 


midazole Ro-07-0582. Hall, EJ. (Case Western Reserve Univ., 
Cleveland, OH); Astor, M.; Rini, F. 1977. 


BIOMEDICAL SCIENCES, APPLIED STUDIES 483 


In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Hypoxic hamster cells were treated with gamma radiation 
and hyperthermia with and without the addition of nitroimidazoles. 
In one series of experiments the effect of combining Ro-07-0582 and 
cysteamine was studied. Graphs are presented to show survival data 
for cells exposed for various periods of time at four different 
temperatures to Ro-07-0582. The presence of the nitroimidazole 
sensitized the hypoxic cells to a point where their sensitivity ap- 
proached that of aerated cells. The OER was 2.5 for a drug 
concentration of 5 mM. The cytotoxic and radiosensitizing proper- 
ties of the nitroimidazole were almost completely reversed by cys- 
teamine. (HLW) 


4490 (COO—3243-6, pp 172-179) X-radiation induced transfor- 
mation in vitro in the C3H/10T 1/2 CL8 cell line. Miller, R.C. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Cells of fibroblastic origin were grown in Petri dishes and 
dishes were x-irradiated after plating cells at a density such that 
about 400 viable cells per dish survived the various treatments. 
Results of single dose experiments showed that survival, as a func- 
tion of dose above 200 rads, decreased exponentially. The transfor- 
mation frequency increased rapidly from 10 to 400 rads and then 
reached a plateau from 600 to 1000 rads. In a split dose experiment 
the transformation frequency increased rapidly from 300 to 400 rads 
and then decreased slowly. (HLW) 


4491 (COO—3243-6, pp 253-256) Track segment experiments: 
cell survival data (preliminary). Bird, R.P. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Hamster cells were irradiated with charged particle beams in 
the Track Segment Facility. Graphs are presented to show survival 
data for various radiation qualities for two cell cycle times. The 
survival data for late S cells irradiated with helium ions of 100 keV/ 
pm or of about 145 keV/ym appear to be of the ~— hit form. The 
changing inactivation cross section is shown as a function of LET 
for the initial slope parameter of the survival curves for the two cell 
cycle times. (HLW) 


4492 (COO—3243-6, pp 257-259) Effect of reduced 
radiation sensitivity of synchronized V79 cells. Bird, R.P. 1977. 

In Annual _— on research project, October 1, 1976— 
September 30, 1977 

Survival curves are shown for two cell cycle times and for 
irradiations at atmospheric pressure and 70 torr pressure using single 
deuteron ions of 33 keV/pm. The data for late S phase cells coincide 
for the two pressure regimes but the G1-to-S transition curves are 
displaced such that the survival at reduced pressure is greater. The 
reduced pressure resulted in higher survival for the G1-to-S transi- 
tion cells using single ion irradiation with 20 keV/pm particles. The 
lack of a reduced pressure effect on late S cells using 33 keV/pm 
particle irradiation was consistent with the lack of effect found for 
asynchronous cells that were x-irradiated. (HLW 


FOOD PRESERVATION 
REFER ALSO TO CITATION(S) 4486 


RADIATION EFFECTS ON PLANTS 


BASIC STUDIES 


4493 (COO—3243-6, pp 128-134) OER measurements at the 
University of Maryland cyclotron. Hall, E.J.; Geard, C.R.; Astor, M.; 
Povlas, S.; Harrison, G. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Radiobiological measurements were made on the 80 MeV d* 
— Be beam. Biological test systems included growth inhibition of 
Vicia seedlings under aerated and hypoxic conditions and determina- 
tion of survival curves of Chinese hamster cells under aerated and 
hypoxic conditions. Results showed no indication of decreasing 
OER with increasing neutron energy. (HLW) 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 3631, 3656, 4076, 4393 


con (PNL—2500(Pt.5), pp 3.1-3.5) Human health studies. Feb 
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In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

This project is concerned with the development and applica- 
tion of methods for evaluating the radiological impact of the nuclear 
industry on its workers and on residents in the environs. During the 
past year, the project included postmortem studies in which the 
quantities of radionuclides, particularly plutonium, were measured in 
samples of tissues obtained at autopsy from former workers and 
residents in the local environs of the Hanford Reservation and from 
individuals at more distant locations. In addition, this project sup- 
ported the work of the U.S. Transuranium Registry (USTR) by 
performing radiochemical analyses of samples obtained by the Regis- 
try (USTR) by performing radiochemical analyses of samples ob- 
tained by the Registry from exposed workers and unexposed con- 
trols throughout the country. Epidemiological and statistical meth- 
ods for assessing health effects of chronic low-level exposure to 
ionizing radiation and other environmental agents were investigated. 


4495 (PNL—2500(Pt.5), pp 4.1-4.9) Operational and environ- 
mental safety. Feb 1978. 

In Pacific Northwest Laboratory annual report for 1977 to 
the DOE Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis. 

The responsibility of the DOE Office of Operational and 
Environmental Safety is to assure that DOE-controlled activities are 
conducted in a manner that will minimize risks to the public and 
employees and will provide protection for property and the environ- 
ment. The program supports the various energy technologies by 
identifying and resolving safety problems; developing and issuing 
safety policies, standards, and criteria; assuring compliance with 
DOE, Federal, and state safety regulations; and establishing proce- 
dures for reporting and investigating accidents in DOE operations. 
Guidelines for the radiation protection of personnel; radiation moni- 
toring at nuclear facilities; an assessment of criticality accidents by 
fault tree analysis; and the preparation of environmental, safety, and 
health standards applicable to geothermal energy development are 
discussed. 


4496 (UNI-SA—46) New device for providing continuous per- 
sonnel exposure tracking. Weetman, R.A. (United Nuclear Industries, 
Inc., Richland, WA (USA)). 1978. Contract EY-76-C-06-1857. 9p. 
(CONF-781004—2). Dep. NTIS, PC A02/MF AO1. 

From Nuclear meeting; Basel, Switzerland (3 Oct 1978). 

The purpose of our new personnel exposure tracking device is 
to provide each radiation worker with complete, easy to use, real 
time information on the exposure received during the course of work 
in a radiation area. The device we are developing will present the 
information to the worker in a manner that will not distract him 
from his work and requires minimal action on his part. The function- 
al design of our new device is based on experience gained using 
earlier pocket alarm devices. 


4497 Long-term effects of radium exposure in female dial work- 
ers: differentia} white blood cell count. Polednak, A.P. (Argonne 
National Lab., IL). Environ. Res.; 15: No. 2, 252-261(Apr 1978). 

The long-term effects of bone-seeking radionuclides on bone 
marrow in humans seem worthy of exploration. Leukocyte counts 
(total white cells, polymorphonuclears, lymphocytes, eosinophils, 
and monocytes) were analyzed among 393 female radium dial work- 
ers who were first employed between 1913 and 1929 and most 
recently examined between 1954 and 1975. Mean and median counts 
were compared by initial intake level (wCi of radium per kg of 
skeleton) within three age-at-least-examination groups (45 to 54, 55 
to 64, and 65 to 74 yr). Median estimated 40-yr average alpha doses 
to trabecular bone marrow in the highest intake levels compared 
were 9 rad, 104 rad, and 40 rad, in the three age groups. Spearman 
rank correlation coefficients between radium intake and white cell 
counts were also calculated. There was little evidence for long-term 
or late effects of radium exposure on white cell counts. In the 
younger age groups, lymphocyte count tended to increase with 
increasing radium intake. In 65 to 74 year olds, eosinophil count 
decreased with increasing intake (Spearman r = -0.14, P < 0.05). 
Continued follow-up of this population should help clarify the 
question of possible long-term effects (direct or indirect) of radium 
exposure. 


4498 (JPRS—70472) Translations on Eastern Europe. Scientific 
tg No. 569. 12 Jan 1978. Translation of various papers. 40p. 


The serial report contains articles concerning the develop- 
ment of and progress in the various theoretical and applied scientific 
disciplines and technical fields; and the administration, structure, 
personnel, and research plans of leading East European scientific 
organizations and institutions, particularly the academies of sciences. 
Abstracts were prepared for two of the included papers. 
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4499 (JPRS—70472, pp 21-25) Tests of radiation effects on 
human body discussed. Bubenik, J.; Jandl, J. 12 Jan 1978. Translated 
from Atom; No. 8, 228-229(1977). 

In Translations on Eastern Europe. Scientific Affairs No. 569. 

Some topics discussed are as follows: effects of explosions of 
nuclear weapons; radiation accidents; personnel dosimetry; use of 
phantoms in determining dose distributions; safety of nuclear installa- 
tions; and dosimetry of neutrons, 7*Na, and **P. (HLW) 


4500 Leukemia in twins: antenatal and postnatal factors. Keith, 
L.; Brown, E.R.; Ames, B.; Stotsky, M.; Keith, D.M. (Chicago 
Medical School). Acta Genet. Med. Gemellol.; 25: 336-341(1976). 

Two factors emerged from a search for obstetric phenomena 
that might explain concordance of leukemia in both members of a 
twin pair within days or months of each other: antenatal exposure to 
ionizing radiation; and antenatal cojoined intrauterine circulation. In 
addition, antenatal tumor metastasis and chromosomal changes, an- 
tenatal or postnatal, may be contributory. Continued observation of 
reports should be carried out. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 4512 


4501 (AD-A—050646) Effect of x-irradiation on survival of 
rabbits with staphylococcal B enterotoxemia. Interim report. Liu, 
C.T.; Hilmas, D.E. (Army Medical Research Inst. of Infectious 
Diseases, Frederick, MD (USA)). 3 Feb 1978. 23p. NTIS PC A02/ 
MF AOI. 

Nonlethal, total-body, x-irradiation (500 R) of rabbits 4 days 
before intramuscular staphylococcal enterotoxin B (SEB) inocula- 
tion at doses of 10 to 50 micrograms/kg prevented the lethality. The 
same x-ray pretreatment improved survival of rabbits given higher 
doses of SEB (100 to 5000 micrograms/kg). Local cardiac region or 
cephalic irradiation (500 R) failed to improve survival among rabbits 
inoculated with SEB (100 micrograms/kg). The mechanisms by 
which total-body x irradiation protects rabbits against SEB toxemia 
may be associated with both decreased tissue O2 demand and leuko- 
penia. 


4502 (COO—3243-6, pp 102-110) Dose rate analysis according 
to the theory of dual radiation action. Lam, Y.M.P.; Rossi, H.H. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Radiation-induced sublesions are repaired as a function of 
time, with the number of sublesions decreasing with time. The 
probability that sublesions will interact with others produced later 
will depend on the repair rate. Thus predictions of the dual radiation 
theory depend on the rate of production of sublesions, and hence on 
dose rates. A simultaneous ft to five levels of excess tumors is 
plotted against the irradiation period. The fit is very good. The value 
for X? is only 2.74 for as many as 28 data points, corresponding to a 
total of 21 degrees of freedom. Thus, the analysis strongly favors the 
dual radiation theory. 


4503 (COO—3243-6, pp 111-126) Analysis for the molecular 
beam experiment. Kellerer, A.M.; Lam, Y.M.P. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

In an ongoing experiment, mammalian cells are exposed to 
pairs of correlated deuterons resulting from the break-up of acceler- 
ated deuteron molecules. The purpose is to obtain further informa- 
tion on the question how the microscopic distribution of energy 
affects the irradiated cell. By varying the average spacing of the 
correlated deuterons, patterns of microscopic energy distribution are 
obtained which are characteristically different from those in conven- 
tional experiments, where the LET of the radiation is varied. The 
study deals with the microdosimetry of the molecular beam exper- 
ment and with the possible inferences that can be drawn if the 
dependence of the cellular effect on the mean spacing of the deuter- 
ons is obtained. 


4504 (COO—3243-6, pp 237-247) Neoplastic transformation of 
hamster embryo cells irradiated in utero and assayed in vitro. Borek, 
C.; Pain, C.; Mason, H. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Pregnant hamsters were exposed to 300 rad of x rays at 12 
days of gestation and the embryos were removed 30 min later. Cell 
cultures were prepared and transformed cells were identified by 
altered morphology and growth patterns. Observations were made 
on chromosome number, fibrinolytic activity of transformed cells, 
release of macrophage inhibitory factor, the pattern of cellular 
lysosomal hydrolases, and the ganglioside content of cells. The 
transformed cells gave rise to tumors in syngeneic hamsters. 


4505 (ORO—4465-29) Production, purification, and assay of 
thrombopoietin. Final report, June 1, 1973—June 30, 1978. Mc- 
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Donald, T.P. (Tennessee Univ., Knoxville (USA). Center for the 
Health Sciences). 1978. Contract EY-76-S-05-4465. 51p. Dep. NTIS, 
PC A04/MF AOl1. 

Studies were conducted on purification and assay of thrombo- 
poietin, the development of neutralizing antibodies to thrombopoie- 
tin, and the production of thrombopoietin by kidney cells in culture. 
The role of platelet-specific antiserum action in thrombocytopenia 
was investigated. Thrombopoietin was present in sera of thrombocy- 
topenic mice following x radiation or injection of platelet-specific 
antisera. Studies with dogs showed that platelet cycles are dependent 
on thrombopoietin and that platelet sizes are altered inversely with 
platelet counts. The effects of. maternal thrombocytopenia on platelet 
counts of pre- and postnatal mice were investigated as well as the 
effects of hypoxia on platelet production in mice. (HLW 


4506 (UCRL—52530) Environmental monitoring at the Law- 
rence Livermore Laboratory. 1977 annual report. Silver, W.J.; Linde- 
ken, C.L.; Wong, K.M.; Willes, E.H.; White, J.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 11 Mar 1978. Con- 
tract W-7405-ENG-48. 89p. Dep. NTIS, PC A05/MF AOl1. 

This research consists of two parts. In one part irradiation 
was used to determine the radiosensitivity of prenatal female germ 
cells. Mice were given 18 rads of Co y-radiation (1 rad/min) at 
various times in utero. The effect of this treatment was measured by 
light microscopic enumeration of unilaminar follicles remaining in 
the ovary at 49 days after birth. Greatest sensitivity was seen for 
irradiation on day 11 post conception. However the germ cells at 
this period were not as sensitive as are dictyate oocytes of the 
juvenile mouse. The other part of this study involved y-irradiation of 
14-day-old female mice. Electron microscopy was used to examine 
the ultra-structural changes taking place in the dictyate oocyte as a 
response to the radiation. Among the observed changes were irregu- 
lar nuclear shape, nuclear membrane swelling, chromatin clumping, 
increased numbers of lysosomes and enlarged lysosomal areas. The 
significance and degree of these changes are discussed. 


4507 Tissue changes resulting from the injection of gamma- 
irradiated cells into the gynogenetic teleost, Poecilia formosa. Wood- 
head, D.; Setlow, R.B.; Hart, R.W. (Brookhaven National Lab., 
Upton, NY). Cancer Res.; 37: No. 12, 4261-4266(Dec 1977). 

In previous studies a clone of the gynogenetic fish, Poecilia 
formosa (the Amazon molly), was successfully used as a test animal 
to identify ultraviolet-induced damage. This work has been ex- 
tended, and the fish system was used to detect damage caused by 
ionizing radiation. Fish cells, exposed in vitro to 250 and 500 rads, 
were injected into young isogenic recipients, and 9 months later the 
fish were examined grossly and histologically. Two of the most 
conspicuous changes that resulted were the development of exten- 
sive invasive thyroid hyperplasia and hypertrophy body, with an 
apparent reduction in the amount of hematopoietic tissue in the head 
kidney and spleen. We discuss the difference between the responses 
of the recipient fish to cells exposed to ionizing radiation and to cells 
exposed to ultraviolet light. 


PEST CONTROL 


4508 Gamma irradiation of adult horn flies. Chamberlain, W.F.; 
Gingrich, A.R. (Agriculture Research Service, Kerrville, TX). J. 
Econ. Entomol.; 71: No. 3, 422-424(15 Jun 1978). 

The most practical method of sterilizing Haematobia irritans 
(L.) was to irradiate adults within 0 to 18 h after emergence. A dose 
of 2.5 krad from '7Cs resulted in more than 99 percent sterility of 
males and 100 percent infecundity of females. Competitiveness de- 
creased slightly in laboratory tests when the dose was increased 
from 2.0 to 2.5 krad. This slight decrease was acceptable for large- 
scale use of the sterile males. Large (outdoor)-cage tests gave similar 
results. 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


4509 (COO—3243-6, pp 223-231) Molecular ion beam: cytoge- 
netic effects of 1.8 MeV single and paired deuterons on Chinese 
hamster V-79 cells. Geard, C.R.; Povlas, S.; Bird, R.P. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Cells were irradiated with 60, 150, or 250 rad of paired and 
single deuterons in three separate experiments and mitoses were 
continuously accumulated with colcemid or sequentially accumulat- 
ed at hourly intervals. Graphs are presented to show percentages of 
cells in mitosis after irradiation. There was a decline in frequency of 
mitoses after irradiation and induced delay was considerably greater 
for the 250 rad dose. All three doses showed a clear cell stage 
sensitivity effect with the period closest to mitosis at the time of 
irradiation being most susceptible to radiation. Irradiation with 
paired deuterons resulted in more aberrations than single deuterons. 

) 


(HLW 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


MAN 
REFER ALSO TO CITATION(S) 4494, 4514, 4515 


ANIMALS 


4510 (COO—2308-5) Avian radioecology on a nuclear power 
station site. Final report. Levy, C.K.; Maletskos, C.J.; Youngstrom, 
K.A. (Manomet Bird Observatory, MA (USA)). 1975. Contract EY- 
76-S-02-2308. 109p. Dep. NTIS, PC A06/MF AO1. 

A summary of a six-year avian radioecology study at the site 
of a nuclear power plant in Massachusetts is reported. A completed 
historical summary is followed by a description of ‘mathematical 
models developed to calculate the effects on bird body burdens of 
various changes in environmental radionuclide levels. Examples are 
presented. Radionuclide metabolism studies in which acute doses of 
131] and '7Cs were administered to four species of wild birds are 
presented. Radionuclides were administered both intravenously and 
orally; no apparent differences in uptake or elimination rates were 
observed between the two methods. 


4511 (COO—3243-6, pp 248-252) Molecular ion experiment: 
cell survival results, Bird, R.P. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Hamster cells were irradiated with molecular ions at one- 
tenth atmospheric pressure. After irradiation the cells were trypsin- 
ized and replated for colony formation. Graphs are presented to 
show comparisons of single ion and paired ion irradiations as a 
function of dose for two synchronized times. The increasing survival 
ratio with dose indicates the increased killing effectiveness of the 
paired ions. The paired ion effect is most prominent at the late S 
phase but at neither cell cycle time is it as great as the simulated zero 
separation effect. (HLW) 


4512 (TID—28748) Immunological and viral aspects of radi- 
ation-induced tumors. Third annual report. Reif, A.E. (Mallory Inst. 
of Pathology Research Foundation, Boston, MA (USA)). 30 Nov 
1977. Contract EY-76-S-02-2539. 18p. Dep. NTIS, PC A02/MF 
AOl. 

We have attempted to induce bone sarcoma with FBJ virus in 
a total of 140 newborn mice. FBJ tumors have developed in CF1 
mice, but not in mice of the other strains. Attempts to transplant FBJ 
tumors in CF1 mice have failed, since these mice are random bred. 
Because C57BL/6 mice are healthy, long-lived mice that have a low 
incidence of spontaneous tumors, we have used them for our initial 
work on strontium-90 carcinogenesis. The last of nine mice injected 
at the beginning of the study with 0.5 yc/gm body weight of 
strontium-90 has now died. Two of these mice developed bone 
sarcoma, of which one has been transplanted isogenically through 
eight transplant generations. Immunological experiments to test the 
antigenicity of this transplantable tumor are in progress. An exten- 
sive experiment in which 700 C57BL/6 female mice were divided 
into nineteen groups is now in its second year. Mice were given the 
following treatments: 0, 0.032, 0.01, 0.32, 1.0 and 2.0 yc/gm of 
strontium-90, 0, 0.032, 0.01, 0.32 and 1.0 xc/gm of strontium-90 plus 
300 rad total body cesium-137 irradiation; and injection of active 
FBJ virus, inactive FBJ virus, and irradiated (10,000 rad) transplant- 
able strontium-90-induced C57BL/6 osteosarcoma, all three modes 
of treatment given to groups that did and that did not receive prior 
injection of 1.0 xc/gm of strontium-90. To date, we have serially 
transplanted four osteogenic sarcomas that developed in these mice. 
We have also in serial passage a lymphoma that developed in a 
control C57BL/6 mouse that received no treatment. All these trans- 
plantable C57BL/6 tumor lines are intended for use in immunologi- 
cal experiments. 


PLANTS 


4513 (COO—3243-6, pp 187-206) Biophysical studies with high 
energy argon ions: chromosomal aberrations in aerated and hypoxic 
Vicia faba root meristems. Geard, C.R. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Roots of Vicia faba seedlings were maintained in hypoxic and 
aerated conditions and exposed to argon ions at various dose rates. 
Following irradiation roots were sampled at intervals up to 12 hr 
and chromosomal alterations were recorded. The OER did not fall 
to a value of 1.0 on the entrance plateau or at the Bragg peak. At the 
plateau there was a pronounced cell cycle sensitivity for aberration 
production. The majority of chromosomal aberrations were 2-break 
aberrations. Aberrations induced by radiation at the peak were more 
likely to be incomplete than those induced on the plateau. The 
proportion of cells damaged, the dose-response relation, and the cell 
age response indicated significant contributions to the effect by ions 
other than argon. (HLW) 
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NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 4435 


4514 (CONF-760770—1) Estimate of 50-year dose commitment 
to various organs and tissues of the body from inhalation of 7??Rn free 
of its daughters. Bernard, S.R.; Ford, M.R.; Snyder, W.S. (Oak 
Ridge National Lab., TN (USA)). 1976. Contract W-7405-ENG-26. 
15p. Dep. NTIS, PC A02/MF AO1. 

From 21. meeting of the Health Physics Society; San Francis- 
co, CA, USA (Jul 1976). 

Some topics discussed are as follows: retention of ?**Rn in fat, 
bone, heart, muscle, skin, testes, and urinary bladder; retention 
equations for Rn; decay scheme for Rn and ?**Ra; metabolic models 
for Po, Pb, and Bi; dose estimates to target organs for 7**Rn and its 
daughters that are not inhaled but produced from decay of ***Rn; 
and estimation of MPC for bone marrow, gonads, and total body. 
(HLW) 


4515 (NUREG/CR—0216) Radiation dose estimates from ti- 
mepieces containing tritium or promethium-147 in radioluminous 
paints. McDowell-Boyer, L.M.; O’Donnell, F.R. (Oak Ridge Na- 
tional Lab., TN (USA)). Jul 1978. Contract W-7405-ENG-26. 44p. 
(ORNL/NUREG/TM—150). Dep. NTIS, PC A03/MF AO1. 

Potential radiation doses from the distribution, use, repair, 
and disposal of timepieces containing tritium (H-3) or promethium- 
147 (Pm-147) in radioluminous paint were estimated for the United 
States population. Under typical conditions, a maximum annual 
whole-body dose from H-3 of 0.9 mrem/year was estimated for 
repairmen, while a maximum of 0.3 mrem/ year was estimated for 
watch wearers from Pm-147. The total population dose from an 
annual distribution of 8.3 x 10° timepieces containing H-3 in lumi- 
nous paint was estimated to be 2200 man-rem/year; from an annual 
distribution of 2.0 x 10° timepieces containing Pm-147, 390 man-rem/ 
year. Greater than 90 percent of these doses, for both nuclides, may 
be derived during use of the products in accordance with the 
exposure scenarios developed in this assessment. Under atypical 
conditions, where it was assumed that either a large number of 
timepieces were destroyed in fires and all isotope containment lost or 
radioluminous paint was accidentally ingested, the maximum individ- 
ual whole-body dose was estimated to be 59 mrem from ingestion of 
1 mCi of H-3, assuming complete solubility of the isotope in the 
body. 


ANIMALS 


4516 (BNWL-SA—6467) Plutonium analysis in spiked bovine 

tissues: an interlaboratory study. Thomas, V.W. Jr. (Battelle Pacific 

Northwest Labs., Richland, WA (USA)). 10 Aug 1977. Contract 

o—<— 43p. (CONF-770926—2). Dep. NTIS, PC A03/ 
AOl. 

From 23. annual conference on bioassay, environmental and 
analytical chemistry; Moran, WY, USA (15 Sep 1977). 

One of the more useful tools to assure the reliability of results 
from analytical procedures is the interlaboratory comparison 
method. The present exercise was undertaken primarily to obtain a 
measure of the reliability of analyses performed by several laborato- 
ries on autopsy samples in support of the United States Transuran- 
ium Registry (USTR). The results of these and other leading labora- 
tories which routinely conduct similar analyses will be presented and 
compared. Three types of bovine tissue were prepared for distribu- 
tion at three levels of plutonium concentration near the detection 
level normally encountered in autopsy samples. 


THERMAL EFFECTS 


4517 Japanese aquaculture with thermal water from power 
plants. Present condition and problems. Kuroda, T. (Thermal Aqua- 
culture Development Society, Tokyo (Japan)). At. Jpn.; 21: No. 8, 6- 
14(Aug 1977). 

The present level of thermal aquaculture, utilizing thermal 
water which is waste cooling water from nuclear power plant, in 
Japan is reported. There are 13 major potential areas for thermal 
aquaculture in cooperation with conventional type thermal power 
plants, seven of which are actually operating. Aquaculture facilities 
of all these are on land, none in the sea. Of these seven centers, those 
that have already commercialized their nursery methods or are 
approaching that stage of research and development, are Tohoku 
Hatsuden Kogyo Ltd., Tsuruga Hama Land Ltd. and Kyushu 
Rinsan Ltd. Major problems faced specialists in Japanese thermal 
aquaculture are water temperature, water quality, radioactivity and 
costs. For keeping the water temperature constant all seasons, cool- 
ing or heating by natural sea water may be used. Even negligible 
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amounts of radioactivity that nuclear power plants release into the 
sea will concentrate in the systems of marine life. A strict precau- 
tionary checking routine is used to detect radioactivity in marine life. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 3825, 4519 


4518 Observations on the ecology of Clinostomum marginatum 
in largemouth bass (Micropterus salmoides). Hazen, T.C.; Esch, G.W. 
(Wake Forest Univ., Winston-Salem, NC). J. Fish Biol.; 12: No. 5, 
411-420(May 1978). 

Over a fifteen month period, beginning October, 1974, ap- 
proximately 13,500 centrarchids were examined for evidence of 
infection with metacercaria of Clinostomum marginatum. Species 
checked included Lepomis macrochirus, L. gulosus, L. auritus, 
Pomoxis nigromaculatus and Micropterus salmoides. The study site 
was Par Pond (South Carolina, U.S.A.), an 1120 ha reservoir receiv- 
ing thermal effluent from a nuclear production reactor. Except for 
the largemouth bass, M. salmoides, infection percentages among the 
five species were less than 1 percent. Among bass, infection varied 
seasonally, being highest from January to June. From the spring 
highs of approximately 25 percent, the percentages dropped to lows 
of less than 10 percent in July and August; there was a jump in 
September to October to another peak of 30 percent and then a 
steady decline through December when infection percentages were 
again less than 10 percent. Neither body condition nor length of the 
bass was related to infection percentage or metacercaria density. 
Infection percentage could not be related to the influence of thermal 
effluent. Infection percentages did vary from location to location 
within the Par Pond system. A significant rank correlation could be 
established between infection percentage and the amount of littoral 
zone present in the locality from which the bass were taken. It is 
suggested that the local “bay effects” are the result of limited home 
and foraging ranges of the bass in relation to the amounts of littoral 
zone present in various locations of the reservoir. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 3825, 4451, 4518 


4519 (PB—277787) Marine fisheries review, Volume 39, 
Number 10, October 1977. Hobart, W. (National Marine Fisheries 
Service, Seattle, WA (USA)). Oct 1977. 43p. 

In addition to its regular sections this issue contains the 
following articles: The Cuban Grouper and Snapper Fishery in the 
Gulf of Mexico; Entrapment and Impingement of Fishes by Power 
Plant Cooling-Water Intakes: An Overview; and Development of a 
Selective Shrimp Trawl for the Southeastern United States Penaeid 
Shrimp Fisheries. 


4520 (RLO—2228-T2-3) Reproductive biology of trout in a 
thermally enriched environment: the Firehole River of Yellowstone 
National Park. Third annual progress report, July 1, 1976—December 
31, 1977. Kaya, C.M. (Montana State Univ., Bozeman (USA). Dept. 
of Biology). 30 Sep 1977. Contract EY-76-S-06-2228-002. 22p. Dep. 
NTIS, PC A02/MF AOl1. 

Resistance times to lethal high temperatures were determined 
for rainbow trout fingerlings and juveniles from the Firehole River 
and from two hatchery strains, Ennis and Winthrop, after acclima- 
tion to 5, 9, 13, 17, and 21, and 24.5°C. Median resistance times and 
upper incipient lethal temperatures were similar between Firehole 
and hatchery fish acclimated to 24.5°C. Median resistance times 
were also similar between Firehole and hatchery fish acclimated to 
21°C, but the Firehole trout a slightly higher upper incipient lethal 
temperature (26.25 vs. 25.75°C). At each of the intermediate and 
lower acclimation temperatures of 5, 9, 13, and 17°C, the Firehole 
trout had longer median resistance times and slightly higher upper 
incipient lethal temperatures. The ultimate upper incipient lethal 
temperature for all trout tested--Firehole fingerlings, Firehole juve- 
niles, Ennis fingerlings, Winthrop juveniles--was about 26.25°C. The 
results do not support the hypothesis that rainbow trout inhibiting 
and reproducing in the heated waters of the lower Firehole River 
have developed greater tolerance to warm temperatures. 


4521 (RLO—2228-T2-4) Reproductive biology of trout in a 
thermally enriched environment: the Firehole River of Yellowstone 
National Park. Final report, April 1974—June 30, 1978. Kaya, C.M. 
(Montana State Univ., Bozeman (USA). Dept. of Biology). 30 Jun 
1978. Contract EY-76-S-06-2228-002. 102p. Dep. NTIS, PC A06/ 
MF AOl. 

Trout in the warmest section of the Firehole River live at 
temperatures averaging 10.5 C higher than those in the upstream, 
coldwater sections. Reproduction of brown and rainbow trout are 
affected in different ways by residence in the warmest part of the 
river; brown trout have poor reproductive success, while rainbow 
trout reproduce successfully but have their spawning period shifted 
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to late fall. This change in spawning time appears to be an adaptation 
to avoid the high temperatures which would prevail during the 
spring to early summer spawning period typical for this species in 
this geographical area. After acclimation to temperatures ranging 
from 5 to 24.5 C, fingerling and juvenile rainbow trout from the 
Firehole River had median resistance times to high temperatures and 
upper incipient lethal temperatures similar to those of two hatchery 
strains of rainbow trout. Reproduction of rainbow trout in the lower 
Firehole River thus does not appear to be dependent on, or accom- 
panied by, an adaptation of increased tolerance to high summer 
temperatures. Both species grow considerably faster at the warm- 
water stations than they do at the cold-water stations, despite having 
their growth inhibited by high summer temperatures. Differences in 
diet are evident, with Trichoptera, Ephemeroptera, and Plecoptera 
being numerically the most important food items for trout at the 
cold-water stations, and snails of the genus Physa, Diptera, and 
Ephemeroptera most important for both species in the warmest 
section. 


MAN 
REFER ALSO TO CITATION(S) 3656 


4522 (AD-A—050539) Recurrent heat exposure: effects on hor- 
monal responses in resting and exercising men. Francesconi, R.P.; 
Maher, J.T.; Mason, J.W.; Bynum, G.D. (Army Research Inst. of 
Environmental Medicine, Natick, MS (USA)). 14 Feb 1977. 25p. 
(USARIEM-M—9/77). NTIS PC A02/MF AOl1. 

Heat acclimatization was induced in a group of healthy young 
men by walking on a treadmill (5.6 km/hr, 49 C/27 C dry/wet bulb, 
90 min/ day, 7 days), and confirmed by recording significantly 
reduced final rectal temperatures and heart rates on the 7th day of 
exercise in the heat. A 2nd group, paired for maximal O2 consump- 
tion and body weight, remained sedentary under identical condi- 
tions. After correcting for minor changes in hematocrit, both groups 
demonstrated significant reductions in plasma cortisol on the control 
day, indicating a strong anticipatory response. Heat exposure re- 
duced plasma cortisol levels in the sedentary men, but the mild 
exercise program neutralized these effects in the exercising group. 
Patterns of alteration of growth hormone indicated a significant 
response even to the mild exercise program described here, while 
heat stress, pre- and post-acclimatization, seemed to have no effect 
upon plasma levels. Plasma total T4 levels demonstrated several 
randomized changes which, however, did not reflect decreased 
output under the environmental conditions described here for either 
the walking or sedentary group. The mild exercise program elicited 
significantly reduced levels of plasma insulin which were not affect- 
ed by the recurrent heat exposure. While recurrent heat exposure 
effected hormonal responses among both exercising and sedentary 
groups, these alterations were not correlated with the process of heat 
acclimatization. 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 4003, 4488 


CELLS 


4523 (ORNL/TM—6390, pp 13-39) Short-term bioassay of 
complex organic mixtures. Part I. Chemistry. Guerin, M.R.; Clark, 
B.R.; Ho, C.; Epler, J.L.; Rao, T.K. Jul 1978. 

In Short term bioassay and bioassay chemistry of materials 
related to synthetic fossil fuels. 

Petroleum substitutes produced from coal and shale are 
among the materials requiring biological evaluation to assess envi- 
ronmental and health impacts of new energy technologies. Intracta- 
bility and the presence of highly toxic constituents are among the 
physical and chemical properties of products and process streams 
which complicate short term biotesting for subtle health effects. An 
effective approach is to separate the starting material into chemically 
well-defined fractions. Bioassay results obtained for the separated 
fractions may be summed to estimate the biological activity of the 
starting material. Biological activities of individual fractions provide 
evidence as to the type of constituents responsible for the biological 
activity of the starting material. 


4524 Coal: response of cultured mammalian cells corresponds to 
the prevalence of coal workers pneumoconiosis. Christian, R.T.; 
Nelson, J. (Univ. of Cincinnati). Environ. Res.; 15: No. 2, 232- 
241(Apr 1978). 

The growth of mammalian cells is inhibited when leachates of 
coal are incorporated into the growth medium. Coal samples in these 
experiments are exposed to water, calf serum, or tissue culture 
medium under physiological conditions of temperature and pH. The 
coal sample from a mine whose miners had a very high incidence of 
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coal workers pneumoconiosis. "Black Lung Disease,” inhibited the 
growth of cells much more than coal from another mine whose 
miners showed a much lower prevalence of the disease. The cellular 
growth inhibition was related linearly to the logarithm of the con- 
centration of the coal leachates. Several metals in the leachate were 
determined in an attempt to determine the toxic substances leached 
from the coal. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 4523 


4525 (ORNL/TM—6459) Evaluation of the potential of ozone 
as a power plant biocide. Mattice, J.S.; Trabalka, J.R.; Adams, S.M.; 
Faust, R.A.; Jolley, R.L. (Oak Ridge National Lab., TN (USA)). 
Sep 1978. Contract W-7405-ENG-26. 66p. Dep. NTIS, PC A04/MF 
AOl. 


A review of the literature on the chemistry and biological 
effects of ozone was conducted to evaluate the potential of ozone to 
function as a power plant biocide. Evaluation of this potential is 
dependent upon determining the ability of ozone to maintain the 
integrity of both the condenser cooling system and the associated 
ecosystem. The well-known bactericidal capacity of ozone and the 
limited biofouling control studies conducted thus far — that 
ozone can control both slime and macroinvertebrate fouling at 
power plants. However, full-scale demonstrations of the minimum 
levels of ozone required and of solution of the practical aspects of 
application have not been performed. 


4526 Photosynthesis/respiration ratios in aquatic microcosms 
under arsenic stress. Giddings, J.; Eddlemon, G.K. (Oak Ridge Natl 
Lab, Tenn). Water, Air, Soil Pollut.; 9: No. 2, 207-212(Feb 1978). 

The ratio of net photosynthesis (P) to total ecosystem respira- 
tion (R) usually declines when an aquatic ecosystem is subjected to 
various types of stress. P/R ratios were measured in 12 80-1 micro- 
cosms containing water, sediment, and entire biotic communities 
(dominated by Elodea sp.) from a shallow pond. P and R were 
estimated from changes in dissolved O$sub 2$ concentrations during 
the day and night, respectively. After 10 weeks, the microcosms 
were stressed by the addition of sodium arsenate at concentrations of 
0, 0.066, 11.5, and 143 ppm (as As). P/R ranged from 1.0 to 1.4 in all 
microcosms before arsenate was added. 17 refs. 


PLANTS 
REFER ALSO TO CITATION(S) 4277 


4527 (PB—276985) Experimental air exclusion system for field 
studies of SO. effects on crop productivity. Milestone report. Jones, 
H.C.; Lacasse, N.L.; Liggett, W.S.; Weatherford, F. (Tennessee 
Valley Authority, Chattanooga (USA). Div. of Environmental Plan- 
ning). Nov 1977. 76p. (TVA-E-EP—77-5). NTIS PC A05/MF A011. 

The Tennessee Valley Authority (TVA) characterized and 
quantified relationships among sulfur dioxide (SO2) exposure, symp- 
tomatology of injury, and yield of soybean crops, which are sensitive 
to SOQ. and economically important to the southeastern United 
States. Characterization included analysis of soil fertility, pH, soil 
depth, slope, and content of organic matter. Regression analysis was 
used to identify site factors that might affect yield and mask the 
effects of SO2 exposure; results of the analyses were used to control 
or eliminate those factors. TVA designed, constructed, and tested an 
air-exclusion system that permits the comparison of plants exposed 
to SO. with plants at the same site that were protected from SO. 
—-> Tests showed the system to be as much as 85 percent 
efficient in excluding or reducing SO, concentrations to subthre- 
shold levels during exposure. 


4528 (UCRL—52481) Sensitivity of Macrocystis gametophytes 
to copper. Smith, B.M.; Harrison, F.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 4 Aug 1978. Contract W-7405- 
ENG-48. 40p. Dep. NTIS, PC A03/MF AOl1. 

Gametophytes of giant kelp, Macrocystis pyrifera, were ex- 
posed to copper in a dish-culture bioassay system. Through their 
development into gametophytes, newly released spores were ex- 
posed continuously to various concentrations of copper to determine 
its effect on vegetative growth. In addition, gametophytes of differ- 
ent ages were exposed continuously to copper to determine the 
sensitivity of several developmental stages to copper and the effect 
of copper on the production of gametes. A one-week pulsed-expo- 
sure experiment was performed to determine the recovery period for 
vegetative growth. A counting procedure was developed, using a 
variation of the line-intercept method, to monitor the three-dimen- 
sional growth of the gametophytes. In experiments using copper 
spikes of less than 50 ppb, water samples were analyzed by differen- 
tial pulse anodic stripping voltammetry to determine the content of 
labiie copper. Complete inhibition of growth occurred when game- 
tophytes were exposed continuously to copper concentrations of 500 
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ppb or more. Vegetative growth was inhibited significantly by 
continuous exposure to 50 ppb copper; the production of eggs by 
female gametophytes was inhibited by spikes of 30 ppb copper, of 
which 1 ppb was ASV-labile. The growth of 1-, 2-, and 5-wk-old 
gametophytes was inhibited significantly by a 1-wk exposure to 100 
ppb copper. The spiked cultures required 2 to 3 wk to recover from 
pulsed exposures to concentrations between 50 and 200 ppb copper. 


4529 Extreme pollution sensitivity of grasses when SO. and 
NO, are present in the atmosphere together. Ashenden, T.W.; Mans- 
field, T.A. (Univ. of Lancaster, Eng.). Nature (London); 273: No. 
5658, 142-143(11 May 1978). 

Predictions of damage to plants from sulfur dioxide and 
nitrogen dioxide based on laboratory studies may be underestimated 
due to: (1) inadequate stirring of air in fumigation chambers; (2) 
failure to account for fluctuations in concentration levels; and (3) 
possible additive or synergistic effects when the two pollutants are 
present in combination in the atmosphere. 


4530 Cytogenetic effects of the gaseous phase of cigarette smoke 
on root-tip cells of Allium sativum L. Pandey, K.N.; Benner, J.F.; 
Sabharwal, P.S. (Univ. of Kentucky, Lexington). Environ. Exp. Bot.; 
18: No. 1, 67-75(Feb 1978). 

Chromosomal and mitotic abnormalities induced by the gas- 
eous phase of cigarette smoke on the root-tips of garlic, Allium 
sativum L., were investigated. Chromosomal abnormalities in the 
form of breakages, bridges, lags, stickiness, and differential conden- 
sation were observed. In addition, multinucleate cells, polyploid 
cells, and multipolar mitotic divisions were observed. In general the 
results indicate that the percentage of abnormalities increased when 
root-tips were exposed to higher numbers of smoke puffs. The effect 
of the gaseous phase of cigarette smoke on the mitotic index is 
striking. It shows a slight increase at a low number of puffs and a 
decrease at high numbers, particularly at the 10, 15 and 20 puff 
levels. The results indicate that the gaseous phase of cigarette smoke 
induces significant effects on chromosome structure and number. 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 4439, 4449 


VERTEBRATES 
REFER ALSO TO CITATION(S) 4439, 4485 


4531 (PB—277022) Effect of lead on gamma amino butyric acid 
synthesis. Moses, H.A. (Meharry Medical Coll., Nashville, TN 
(USA)).'Jan 1978. Contract EPA-R-802370. 38p. NTIS PC A03/MF 
AOl. 


The project studies the inhibitory effect of lead on the enzy- 
matic activity of brain glutamic amino acid decarboxylase (GADC). 
The enzyme is responsible for the catalytic formation of gamma 
amino butyric acid (GABA) inhibitory neurons which is believed to 
be involved with the transmission of inhibitory impulses in the brain. 
Lead nitrate solution was available to Sprague-Dawley female rats 
ad libitum and the quantity of lead ingested was determined by the 
volumes consumed. During the course of these experiments, animals 
were examined for weight loss, activity, and excitability and other 
behavioral manifestations of lead toxicity. At autopsy, the tissues 
selected for lead determinations were brain, liver, bone (femur). In 
another series of experiments GADC was isolated from fresh bovine 
brain tissue, and in vitro studies were performed to determine the 
nature of lead inhibition of the enzyme. Subsequently, Se and Cd 
inhibition of the enzyme were studied and compared to lead inhibi- 
tion. The activity of the enzyme GADC in brain tissue homogenates 
of rats drinking lead nitrate solutions was less than the activity 
determined in control rats. When the inhibiting effect of Pb, Cd, and 
Se on GADC activity were compared, Pb proved to be the most 
potent inhibitor, while Cd showed less inhibition, showed no inhibi- 
tion of enzyme activity. 


4532 (UR—3490-1413) Exposure of mice to methylene chloride 
and methanol alone and in combination. Scott, J.B. (Rochester Univ., 
NY (USA)). 1978. Contract EY-76-C-02-3490. 76p. Dep. NTIS, PC 
A0S5/MF AO1. 

Thesis. 

The purpose of this investigation was to expose mice by 
inhalation to methylene chloride and to methyl alcohol, separately 
and in combination. Effects of the exposures were assessed by 
carboxyhemoglobin values, hepatic triglyceride levels and histologi- 
cal examination of sections of the liver. 


4533 EPA to assess the public health significance of 
diesel emissions. Barth, D.S.; Blacker, S.M. (Environmental Protec- 
tion Agency, Washington, DC). J. Air Pollut. Control Assoc.; 28: No. 
8, 769-771(Aug 1978). 


ERA VOL. 4, NO. 2 


The U.S. Environmental Protection Agency’s program to 
assess the public health significance of diesel emissions is described. 
The reasons for the EPA concern over diesel exhaust products are 
discussed. Some results of EPA research efforts over the last nine 
months are summarized and preliminary conclusions are drawn. 
Finally, the planned future health experiments which will hopefully 
fill some remaining gaps in our knowledge are identified. 


4534 Manganese inhibition of nickel subsulfide induction of 
erythrocytosis in rats. Hopfer, S.M.; Sunderman, F.W. Jr. (Univ. of 
Connecticut, Farmington). Res. Commun. Chem. Pathol. Pharmacol.; 
19: No. 2, 337-345(Feb 1978). 

Nickel subsulfide (NisS2) and manganese (Mn) dusts were 
administered alone or in combination to groups of Fischer rats by 
intrarenal (ir) injection. Blood packed cell volumes (PCV) were 
measured at monthly intervals for 6 months after the injection. In 
control rats that received an ir injection of NaCl vehicle and in rats 
that received ir injections of Mn dust at 2 dosages (4.0 and 6.9 mg/ 
rat), no significant changes in blood PCV were observed (mean 
blood PCV = 0.47 - 0.48 throughout the 6 months). In rats that 
received ir injections of NisS2 dust at 2 dosages (1.2 and 10 mg/rat) 
erythrocytosis was observed throughout the 6 months (mean blood 
PCV at 2 months = 0.70 +- 0.03 (SD) and 0.73 +- 0.03, respective- 
ly). In rats that received combinations of Mn and NisS, dusts (4.0 mg 
Mn + 1.2 mg NisS2/rat and 6.9 mg Mn + 10 mg NisS2/rat), blood 
PCV values were significantly reduced (P < 0.001) in comparison to 
values in NisS2-treated rats during the first 2 months after ir injection 
(mean blood PCV at 2 months = 0.53 +- 0.05 and 0.65 +- 0.06, 
respectively). This study demonstrates that admixture of Mn dust 
with NisS: dust inhibits the erythrocytosis that is induced in rats by 
an ir injection of NisSz. 


4535 Effects of cadmium and lead on adrenergic neuromuscular 
transmission in the rabbit. Cooper, G.P.; Steinberg, D. (Univ. of 
Cincinnati). Am. J. Physiol.; 1: No. 1, C128-C131(Jan 1977). 

The effects of inorganic lead (PbCl.) and cadmium (CdCh) 
on the pressor response of rabbit saphenous arteries produced by 
sympathetic nerve stimulation were examined. A 1- to 3-cm length 
of artery was removed, placed in a bath containing mammalian 
Ringer solution, and perfused with the same solution at a constant 
rate sufficient to maintain a 40 to 60 mm Hg perfusion pressure. 
Increases in perfusion pressure resulting from electrical stimulation 
of periarterial nerve endings were reduced or completely blocked by 
the addition of 5 to 20 wm lead or cadmium to the bathing solution 
for a period of 15 to 30 min. Responses to norepinephrine or to 
direct electrical stimulation of the muscle remained relatively unaf- 
fected. During lead or cadmium blockade, the response to nerve 
stimulation could be restored by a fourfold increase in calcium 
concentration. It is concluded that lead and cadmium reduce the 
response to sympathetic nerve stimulation primarily through an 
effect on presynaptic nerve terminals. 


MAN 
REFER ALSO TO CITATION(S) 3656, 4471, 4494, 4540 


4536 Effect of 0.62 ppM NO» on cardiopulmonary function in 
young male nonsmokers. Folinsbee, L.J.; Horvath, S.M.; Bedi, J.F.; 
Delehunt, J.C. (Univ. of California, Santa Barbara). Environ. Res.; 
15: No. 2, 199-205(Apr 1978). 

Cardiopulmonary and metabolic responses of three groups, 
each consisting of five adult males (aged 20 to 25), were determined 
before, during, and after a 2-hr exposure to 0.62 +- 0.12 ppM NO: at 
25°C and 45% RH. The three groups exercised during exposure at 
40% of V/sub O2 max/ for either 15, 30, or 60 min for Groups A, B, 
and C, respectively. During the exercise periods the ventilation was 
about 33 liter/min, a fourfold increase over the resting level. There 
were no physiologically significant cardiovascular, metabolic, or 
pulmonary function changes which could be attributed to exposure 
to this level of NO2 (0.62 ppM). There were no differences between 
the groups in their response despite the fact that Groups A and B 
received more NO: as a result of 28% and 84% greater ventilations, 
respectively. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 4281, 4284, 4285, 4286, 
4288, 4289, 4290, 4291, 4292, 4293, 4294, 4295, 4296, 4297, 
4299, 4300, 4301, 4302, 4303, 4304, 4305, 4306, 4307, 4308, 
4310, 4311, 4312, 4313, 4314, 4315, 4316, 4317, 4318, 4319, 
4321, 4322, 4323, 4324, 4325, 4326, 4327, 4328, 4329, 4330, 
4332, 4333, 4334, 4335, 4336, 4337, 4338, 4339, 4340, 4341, 
4343, 4344, 4345, 4346, 4347, 4348 
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4537 (AD-A—050057) Biological applications and effects of 
optical masers. Progress report no. 677, 1 sep 76-31 aug 77. Ham, 
W.T. Jr; Clarke, A.M.; Ruffolo, J.J.; Mueller, H.A. (Medical Coll. of 
Virginia, Richmond (USA). Health Sciences Div.). Jun 1976. Con- 
tract DADA17-72-C-2177. 25p. NTIS PC A02/MF AO1. 

The pathology of photochemical lesions of the rhesus retina 
resulting from extended exposure (1000 s) to blue light (441nm) as 
investigated with light and electron microscopy is described in detail 
for periods post-exposure ranging from one hour to ninety days. This 
photopathology correlates well with visual acuity performance in 
trained rhesus monkeys. The new 2500 W Xenon lamp system with 
quartz optics is described along with its capabilities for providing 
exposures in the near infrared, visible and near ultraviolet spectral 
regions. Preliminary data on 1000 eight ms pulses of 441 nm light at 
a one pulse per second repetition rate indicate that the radiant 
exposure required to produce a threshold lesion is lower than for cw 
exposure. Some preliminary exposures of the retina of aphakic 
monkeys support the thesis that the retina is quite sensitive to near 
ultraviolet damage. Also, repetitive exposures to blue light show that 
cumulative damage can occur in the retina. (Author) 


4538 (AD-A—050805) Transient effects of low level microwave 
irradiation on bioelectric muscle cells properties and on water perme- 
ability and its distribution. Final report. Portela, A.; Llobera, O.; 
Michaelson, S.M.; Stewart, P.A.; Perez, J.C. (Consejo Nacional de 
Investigaciones Cientificas y Tecnicas, Buenos Aires (Argentina)). 
Jan 1978. Contract N00014-68-C-0313. 66p. NTIS PC A04/MF AOI. 

Microwave radiation effects on passive and dynamic electri- 
cal properties and on cell water parameters were studied in sartorius 
muscle cells from the South American frog Leptodactilus ocellatus. 
Microwave exposure of 10 mW/sq cm for 120 minutes produced 
transient changes on specific membrane resistance, the membrane 
capacitance and the space constant. Those electrical parameters 
related to the excitation and propagation of the action potential, i.e. 
the rate constant, the maximum rate of rise and fall of the action 
potential, the limiting membrane conductances, the peaks of sodium 
inward and potassium outward ionic currents, the net ionic charge 
accumulation action potential and the propagation velocity of the 
action potential, were all transiently altered. Water membrane per- 
meability and the fraction of the cell volume which is osmotically 
available were also transiently altered. Analysis of these parameters 
shows that the transient changes evoked by microwave radiation are 
higher in muscle cells from winter frogs than from summer frogs 
recovering their initial contro! values within approximately 20 and 3 
minutes, respectively. It was concluded that microwave exposure to 
10 mW/sq cm did not produce permanent effects on electrical and 
cell water parameters. 


4539 (UR—3490-1408) Effects of ultrasound, cysteamine, and 
x-rays on V79 Chinese hamster cells. Fu, Y.K. (Rochester Univ., NY 
(USA). Dept. of Radiation Biology and Biophysics). 1978. Contract 
EY-76-C-02-3490. 166p. Dep. NTIS, PC A08/MF AO1. 

Thesis. 

Chinese hamster V79 cells were exposed to different intensi- 
ties and durations of 1 MHz ultrasound and were studied for cell 
lysis and colony-forming ability. The threshold for cell lysis and loss 
of viability (reduction in colony-forming ability) were found to be 
ultrasonic intensity, sonication duration, and energy dependent. 
Above the threshold there was an initial correlation between ultra- 
sound intensity and biological effect: the higher the intensity, the 
greater the amount of cell lysis and reduction in colony-forming 
ability. These effects were maximal at an intensity of 10-20 W/cm? 
and were less at 30 W/cm?. Cells were also exposed to ultrasound in 
the presence of cysteamine and results are compared with the effects 
of x radiation on cells exposed in the presence of cysteamine or 
methionine. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 4076 


4540 (AD-A—050923) Time-dependent fire behavior of aircraft 
cabin materials. Final report Mar 76—Jun 77. Huggett, C. (National 
Bureau of Standards, Washington, DC (USA). Center for Fire 
Research). Dec 1977. Contract DOT-FA76WAI-610. 43p. NTIS PC 
A03/MF AOl1. 

In an aircraft cabin or other inhabited compartment, the early 
stages of fire growth are critical to life safety. During this period the 
rate of fire growth, as measured by the mass fuel consumption rate 
m, can be represented approximately as a simple exponential func- 
tion of time. The rates of development of hazard from temperature 
rise and smoke and gas accumulation can be related to m. The 
growth constant k can be related to a small number of system 
parameters and fuel combustion properties. These properties are 
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identified and laboratory methods for their measurement are suggest- 
ed. In a fire situation, the critical hazard (temperature, smoke or gas) 
can be considered to be the one which first reaches a limiting human 
tolerance level. This mode can be identified and the effects of 
changes in design and materials on the rate of critical hazard 
development can be estimated. The simple exponential growth 
model may provide a means of predicting relative hazard with 
reasonable accuracy. (Author) 


GEOSCIENCES 


REFER ALSO TO CITATION(S) 4426 


GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 4423, 4548 


4541 (ORNL/TM—6524) Spatial correlations of precipitation 
in Northwest Georgia. Patrinos, A.A.N.; Chen, N.C.J.; Miller, R.L. 
(Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405- 
ENG-26. 43p. Dep. NTIS, PC A03/MF AO1. 

Spatial correlations based on monthly rainfall totals from 
Northwest Georgia for the period 1949 to 1976 are studied. This 
work, a part of the Meteorological Effects of Thermal Energy 
Releases (METER) Program, determines natural variability rainfall 
trends and assists the field studies of potential precipitation effects of 
the Bowen Electric Generating Plant near Cartersville, Georgia. 
The spatial correlation coefficients are investigated with regard to 
distance between stations, wind direction, and topography. The 
results indicate a strong dependence of the calculated spatial correla- 
tion patterns on the direction of the prevailing storm tracks in the 
area. 


4542 (RHO-BWI-LD—1) Pasco Basin stratigraphic nomencla- 
ture. Ledgerwood, R.K.; Myers, C.W.; Cross, R.W. (Atomics Inter- 
national Div., Richland, WA (USA). Rockwell Hanford Oper- 
ations). 4 May 1978. Contract EY-77-C-06-1030. 23p. Dep. NTIS, 
PC A02/MF AOl1. 

The stratigraphic nomenclature used by the Waste Isolation 
Program in the Pasco Basin, Washington as of May 4, 1978, is 
presented. An attempt was made to use currently accepted regional 
nomenclature and symbols for stratigraphic units of member rank. 
Informal nomenclature is used for stratigraphic units of flow and bed 
rank; this usage is consistent with the Code of Stratigraphic Nomen- 
clature. 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 3407, 4151, 4436 


4543 (EPRI-NP—865) Study of nonlinear effects on one-dimen- 
sional earthquake response. Final report. Valera, J.E.; Berger, E.; 
Kim, H.S.; Reaugh, J.E.; Golden, R.D.; Hofmann, R. (Dames and 
Moore, San Francisco, CA (USA); Science Applications, Inc., Oak- 
land, CA (USA)). Aug 1978. 153p. Dep. NTIS, PC A08/MF AO1. 

Results of one-dimensional earthquake response computations 
using the nonlinear explicit finite-difference computer code, 
STEALTH, are compared with those obtained from the equivalent 
linear computer code, SHAKE. Two soil profiles subjected to 
several input motions were studied. The nonlinear soil models used 
were improved derivations of models existing in the literature. 
Certain features of the models used were qualitatively verified with 
the results from dynamic soil property tests. The results from nonlin- 
ear and equivalent linear methods are in good agreement when the 
shear strains, and, consequently, the dissipation of energy are small. 
For a case where larger shear strains are developed, i.e., an artificial 
earthquake with maximum acceleration of 0.5 g propagating vertical- 
ly through 30 m (100 ft) of dry sand, the equivalent linear method 
overestimates peak surface accelerations by more than 150 percent 
and underestimates the contribution of frequencies higher than 5 Hz 
at the surface. 


4544 (NUREG/CR—0055(Vol.1)) Verification of subsurface 
conditions at selected "rock" accelerograph stations in California. 
Arango, I. (Shannon and Wilson, Inc., Seattle, WA (USA); Agba- 
bian Associates, El] Segundo, CA (USA)). Jun 1976. 351p. NTIS 
$12.50. 
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Studies were conducted at nineteen accelerograph station 
sites in southern California which have been categorized by other 
researchers as rock sites. Each site was visited and available geotech- 
nical data was compiled in an effort to verify the subsurface condi- 
tions. In most cases this reconnaissance and literature search was 
adequate in describing the site conditions. However, at a total of five 
locations, the subsurface conditions could not be verified by these 
means. In these specific cases, a single boring was advanced at each 
site for the purpose of investigating the subsurface soils. Contained 
in this report are our findings on the subsurface conditions at each of 
these nineteen accelerograph stations. The report is divided into two 
sections, with each section representing a geographic area in which 
the stations are located: Central Los Angeles District and Northern 
Mountains District. Presented in each section is specific data on each 
station including descriptions of station housing, instrumentation and 
subsurface conditions as well as general information of each of the 
regions including discussions of the regional and local geology and 
structure and seismicity of the study areas. Information on the 
earthquakes recorded at each of the stations, including ground 
motion time history plots and response spectra curves, as well as soil 
boring logs made by others in the general vicinity of the site areas 
are presented in appendices of this report. 


4545 Seismic risk of basilicata in its geostructural frame. Cal- 
cagnile, G.; Del Prete, M.; Monterisi, L.; Panza, G.F. (Bari Univ., 
Italy). Boll. Geofis. Teor. Appl.; 19: No. 75-76, 117-139(1977). 

The seismic activity of a seismotectonically well defined 
region is analyzed, taking into account its geostructural frame. 
Several statistical parameters have been obtained, indicating a severe 
seismic risk for the western side of the investigated area. A geostruc- 
tural map is given; this combined with the composite isoseismals map 
is the basic information for a correct microzoning planning. 


4546 Earthquake prediction. Rikitake, T. New York; Elsevier 
Scientific Publishing Co. (1976). 369p. $41.50. 

Current research in Japan and the United States, primarily, 
with some reports from the Soviet Union is summarized. The 
development of prediction programs in these countries is described. 
Possible parameters for the prediction of earthquakes include land 
deformation, crustal movements, seismic activity, change in seismic 
wave velocities, geomagnetic and geoelectric effects, and active 
faults and folding. Laboratory studies which have helped in under- 
standing phenomena associated with earthquakes are discussed. The 
current dilatancy models are summarized. Brief consideration is 
given to the possibilities of earthquake modification and control and 
public response to an earthquake warning. (JSR) 


GEOPHYSICAL SURVEY METHODS 


4547 (BNL—24606) Th luminescence studies having appli- 
cations to geology and erchacometry. Levy, P.N. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
19p. (CONF- 780746—1). Dep. NTIS, PC A02/MF AO1. 

. From Seminar on thermoluminescence; Oxford, UK (4 Jul 
1978). 

Mineral thermoluminescence (TL) studies, undertaken as geo- 
physics investigations, appear to have archaeometric applications. 
Measurements were made with equipment which records TL emis- 
sion spectra at closely spaced temperatures. Carbonate rock contain- 
ing lead-zinc deposits exhibit radiation induced TL against distance- 
from-ore patterns useful for mineral exploration and locating 
worked-out deposits. The feldspar albite has second-order TL kinet- 
ics, which can introduce dating errors. Heat induced changes in the 
albite TL emission spectra could be used as a paleotemperature 
indicator. Quartz remembers previous exposure to radiation, a prop- 
erty influencing TL intensity against dose curves but useful for 
uranium exploration. 


4548 (RHO-BWI-C—5) Three-dimensional gravity investiga- 
tion of the Hanford reservation. Richard, B.H.; Deju, R.A. (Atomics 
International Div., Richland, WA (USA). Rockwell Hanford Oper- 
— Jul 1977. Contract EY-77-C-06-1030. 113p. Dep. NTIS, MF 
AOl. 





Portions of document are illegible. 

Models of the basalt surface buried under the Hanford reser- 
vation are constructed from gravity data. The method uses a modi- 
fied third order polynomial surface to remove the regional effects 
and a gravity-geologic method to remove the water table effects. 
When these influences are subtracted from previous data, the anom- 
aly remaining directly reflects the irregularity of the underlying 
basalt surface. The Umtanum Anticline and the Cold Creek Syncline 
are delineated beneath the overlying surficial deposits. Along the 
crest of the Umtanum Anticline, a number of gravity lows are 
evident. These may identify locations of breaching by an ancestral 
river. In addition, the data are examined to determine optimum 
gravity data spacing for modeling. Optimum results were obtained 
using a station separation of one per four square miles. Less will 


ERA VOL. 4, NO. 2 


delineate only the major underlying structures. It is also very impor- 
tant to have all data points distributed in a regularly spaced grid. 


4549 (UCRL—81294(Rev.1)) Geophysical characterization 
using advanced data processing. Lytle, R.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 28 Jul 1978. Contract W- 
7405-ENG-48. 1lp. (CONF-780747—1). Dep. NTIS, PC A02/MF 
AOl. 

From Conference on site exploration; Evanston, IL, USA (28 
Jul 1978). 

Such geophysical means as electromagnetic and seismic prob- 
ing can be used to investigate the geologic structure of underground 
construction sites. However, these techniques can generate much 
data and so create problems with processing and displaying this data 
in an intelligible form. Algorithmic techniques for imaging x rays 
passed through the body can be applied to this problem, resulting in 
color-coded pictures of the geophysical structure which can imply 
the geologic structure. High-frequency electromagnetic probing has 
proved successful in several experiments. Low-frequency probing 
has also proved feasible. The effect of ray bending can be accounted 
for in interpreting received-signal data. 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 2634 


4550 Influence of lithological variability of rocks on thermal 
conditions and distribution of temperature in the vertical cross-section 
of rock masses. Chmura, K. Przegl. Gorn.; 33: No. 10, 459-471(Oct 
1977). (In Polish). 

Results of tests on the influence of lithological variability of 
rocks on thermal conditions in rock masses are presented. The 
difference between the unit and surface coefficient of heat density in 
the flux is shown. From the results from three boreholes the distribu- 
tion of temperature in the vertical profile determined on the basis of 
thermal properties of rock is given. 


4551 Strengths of solids under uniaxial compression. Beisetaev, 
R.B. Sov. Min. Sci. (Engl. Transl.); 12: No. 3, 244-248(May 1976). 

This paper analyzes the stress distribution in uniaxial com- 
pression test specimens and the factors influencing the strength and 
concludes that the uniaxial compressive strength is a convenient 
technical strength characteristic of the specimen rather than a char- 
acteristic of the material. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 2551 


OCEANOGRAPHY 
REFER ALSO TO CITATION(S) 4270, 4450 


4552 (RLO—2229-T 1-46) Hydrography, nutrient chemistry and 
primary productivity of Resurrection Bay, Alaska: 1972—1975. 
Heggie, D.T.; Boisseau, D.W.; Burrell, D.C. (Alaska Univ., Fair- 
banks (USA). Inst. of Marine Science). Jul 1978. Contract EY-76-S- 
06-2229-001. 121p. Dep. NTIS, PC A10/MF AO1. 

The waters of Resurrection Bay are most stratified during the 
summer months of June—September. Exchange of water between 
the fjord and the Gulf of Alaska takes place principally below 150-m 
depth, beginning about May or June and being complete by October. 
As a result of the relaxation of winter downwelling conditions at the 
coastline, dense water advected onto the adjacent continental shelf 
in summer, penetrates the inner fjord across the sill to displace the 
relict bottom waters upward and out of the fjord. During the winter 
(October—Appril) the dense water advected into the deep inner basin 
exchanges predominantly by vertical eddy mixing with less dense 
waters above sill depth. During 1974 to 1975 daily rates of primary 
productivity varied between 2978 mg C m~? d~! in summer (June) 
and 8 mg C m~*d~' in winter (January). Annual net productivity in 
the fjord was about 260 g C m~*. Seasonal and spatial variations of 
nutrients (nitrogen, phosphorus and silicon) show removal from 
surface waters during the summer by plant growth. Phytoplankton 
productivity appears to be limited in the summer by NOs—N supply. 
A flux of remineralized nutrients is evident year round across the 
sediment-seawater interface. The frequency of bottom water renew- 
als is sufficient to prevent anoxic conditions developing in the water 
column of this fjord. 
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PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


COSMIC RADIATION 


4553 (N—78-15984) Charge-equilibrium and radiation of low- 
energy cosmic rays passing through interstellar medium. Rule, D.W.; 
Omidvar, K. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Nov 1977. 
61p. (NASA-TM—78078; X—624-77-276). 

The charge equilibrium and radiation of an oxygen and an 
iron beam in the MeV per nucleon energy range, representing a 
typical beam of low-energy cosmic rays passing through the inter- 
stellar medium, is considered. Electron loss of the beam has been 
taken into account by means of the first Born approximation to allow 
for the target atom to remain unexcited, or to be excited to all 
possible states. Electron capture cross sections have been calculated 
by means of the scaled Oppenheimer-Brinkman-Kramers approxima- 
tion, taking into account all atomic shells of the target atoms. 
Radiation of the beam due to electron capture into the excited states 
of the ion, collisional excitation and collisional inner-shell ionization 
of the ions has been considered. Effective X-ray production cross 
sections and multiplicities for the most energetic X-ray lines emitted 
by the Fe and O beams have been calculated. 


4554 (N—78-15985) Diffuse gamma radiation. Fichtel, C.E.; 
Simpson, G.A.; Thompson, D.J. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space Flight 
Center). Dec 1977. 62p. (NASA-TM—78077; X—662-77-271). 

An examination of the intensity, energy spectrum, and spatial 
distribution of the diffuse gamma-radiation observed by SAS-2 satel- 
lite away from the galactic plane in the energy range above 35 MeV 
has shown that it consists of two components. One component is 
generally correlated with galactic latitudes, the atomic hydrogen 
column density was deduced from 21 cm measurements, and the 
continuum radio emission, believed to be synchrotron emission. It 
has an energy spectrum similar to that in the plane and joins 
smoothly to the intense radiation from the plane. It is therefore 
presumed to be of galactic origin. The other component is apparent- 
ly isotropic, at least on a coarse scale, and has a steep energy 
spectrum. No evidence is found for a cosmic ray halo surrounding 
the galaxy in the shape of a sphere or oblate spheroid with galactic 
dimensions. Constraints for a halo model with significantly larger 
dimensions are set on the basis of an upper limit to the gamma-ray 
anisotropy. 


4555 (N—78-16984) Investigation of techniques for the mea- 
surement and interpretation of cosmic ray isotopic abundances. PH.D. 
thesis. Wiedenbeck, M.E. (California Inst. of Tech., Pasadena 
(USA)). 9 Dec 1977. Contract NGR-05-002-160. 243p. (NASA- 
CR—155562; SRL—77-8). NTIS PC A1l1/MF AOl1. 

An instrument, the Caltech High Energy Isotope Spectrom- 
eter Telescope, was developed to measure isotopic abundances of 
cosmic ray nuclei by employing an energy loss - residual energy 
technique. A detailed analysis was made of the mass resolution 
capabilities of this instrument. A formalism, based on the leaky box 
model of cosmic ray propagation, was developed for obtaining 
isotopic abundance ratios at the cosmic ray sources from abundances 
measured in local interstellar space for elements having three or 
more stable isotopes, one of which is believed to be absent at the 
cosmic ray sources. It was shown that the dominant sources of 
uncertainty in the derived source ratios are uncorrelated errors in 
the fragmentation cross sections and statistical uncertainties in meas- 
uring local interstellar abundances. These results were applied to 
estimate the extent to which uncertainties must be reduced in order 
to distinguish between cosmic ray production in a solar-like environ- 
ment and in various environments with greater neutron enrichments. 


STARS 
REFER ALSO TO CITATION(S) 4562 


4556 (LA-UR—78-1510) Light curves for “bump Cepheids” 
computed with a dynamically zoned pulsation code. Adams, T.F.; 
Castor, J.E.; Davis, C.G. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. llp. (CONF-780690—3). Dep. 
NTIS, PC A02/MF AO1. 

From Conference on current problems in stellar pulsation 
instabilities; Greenbelt, MD, USA (1 Jun 1978). 

The dynamically zoned pulsation code developed by Castor, 
Davis, and Davison has been used to recalculate the Goddard model 
and to calculate three other Cepheid models with the same period 
(9.8 days). This family of models shows how the bumps and other 
features of the light and velocity curves change as the mass is varied 
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at constant period. This study, with a code that is capable of 
producing reliable light curves, shows again that the light and 
velocity curves for 9.8-day Cepheid models with standard homoge- 
neous compositions do not show bumps like those that are observed 
unless the mass is significantly lower than the “evolutionary mass.” 
The light and velocity curves for the Goddard model presented here 
are similar to those computed independently by Fischel, Sparks, and 
Karp. They should be useful as standards for future investigators. 


4557 (LA-UR—78-1563) Triple mode Cepheid masses. King, 
D.S.; Cox, A.N.; Hodson, S.W. (Los Alamos Scientific Lab., NM 
(USA)). 1978. Contract W-7405-ENG-36. 14p. (CONF-780690—2). 
Dep. NTIS, PC A02/MF AO1. 

From Conference on current problems in stellar pulsation 
instabilities; Greenbelt, MD, USA (1 Jun 1978). 

Cepheid wind enrichment from the surface and the instability 
mixing below the convection zones compete to give much di 
large Y homogeneous and transition layers than previously thought. 
The theoretical model data and derived masses are presented. It is 
shown that if the helium enrichment goes to 250,000 K (I-q = 
10-*) with a transition zone to 300,000 K (l-q = 5 x 10~*) for AC 
And, its periods can be explained. For TU Cas a very unlikely model 
is required to give the three periods reported previously. 28 refer- 
ences. (JFP) 


4558 "No-hair” theorems for the Abelian Higgs and Goldstone 
models. Adler, S.L.; Pearson, R.B. (The Institute for Advanced 
Study, Princeton, New Jersey 08540). Phys. Rev., D; 18: No. 8, 2798- 
2803(15 Oct 1978). 

We examine the question of whether black holes can have 
associated external massive vector and/or scalar fields, when the 
masses are produced by spontaneous symmetry breaking. Working 
throughout in the spherically symmetric case, we show that “no- 
hair” theorems can be proved for the vector field in the Abelian 
Higgs modei, for an arbitrary €Rvertical-barphivertical-bar? term in 
the Higgs Lagrangian, and for the Goldstone scalar field model with 

= 0. We also show that a Minkowski-space analog problem does 
have nontrivial screened charge solutions, indicating that the "no- 
hair’ theorems which we prove are consequences of the stringent 
conditions at the assumed horizon in the general relativistic case, not 
of the interacting field or spontaneous-symmetry-breaking aspects of 
the problem. 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 4565, 4566, 4637 


4559 (N—78-15982) The radial gradients and collisional proper- 
ties of solar wind electrons. Submitted for publication. Gilvie, K.W.; 
Scudder, J.D. (National Aeronautics and Space Administration, 
Greenbelt, MD (USA). Goddard Space Flight Center). Nov 1977. 
30p. (NASA-TM—78026). NTIS PC A03/MF AO1. 

The plasma instrument on Mariner 10 carried out measure- 
ments of electron density and temperature in the interplanetary 
medium between heliocentric distances of 0.85 and 0.45 AU. Due to 
the stable coronal configuration and low solar activity during the 
period of observation, the radial variations of these quantities could 
be obtained. The power-law exponent of the core temperature was 
measured to be -0.3 +- 0.04, and the halo temperature was found to 
be almost independent of heliocentric distance. The exponent of the 
power law for the density variation was 2.5 +- 0.2 and the extrapo- 
lated value at 1 AU was consistent with measured values during the 
same period. Calculations of the core electron self-collision time, and 
the core-halo equipartition time were made as a function of radial 
distance. These measurements indicate a macroscale picture of a 
Coulomb-collisional core and a collisionless isothermal halo. Ex- 
trapolating back to the sun, core and halo temperatures become 
equal at a radial distance of approx. 2-15 radii. 


4560 (UCRL—80473(Rev.1)) Possible variations in atmospher- 
ic ozone related to the eleven year solar cycle. Penner, J.E.; Chang, 
J.S. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Jul 1978. Contract W-7405-ENG-48. 23p. (CONF-780613—4). 
Dep. NTIS, PC A02/MF AO1. 

From WMO symposium on geophysical aspects and conse- 
quences of changes in the composition of the stratosphere; Toronto, 
Canada (26 Jun 1978). 

Changes in ozone, temperature, and other minor constituents 
resulting from eleven year variations in the solar flux between 180 
and 340 nm are presented. Results were computed using a one- 
dimensional time dependent model that allows for all major feed- 
backs and time delays which may result from changing photolysis 
rates in the O/sub x/—NO/sub x/—HO/sub x/—CIlO/sub x/ 
system. Since the 1950's the chlorine content of the stratosphere has 
been increasing. The effect of this increase on ozone variability 
during the last two solar cycles is analyzed. Expected variations in 
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Os and temperature resulting from changes in the uv flux are 
compared to available measurements. 


GALAXIES 
REFER ALSO TO CITATION(S) 4554 


4561 (N—78-15972) Computer simulation of plasma and N-body 
problems. Final report, 1 Jun 1974—31 Dec 1977. Harries, W.L. (Old 
Dominion Univ., Norfolk, VA (USA). Research Foundation). Dec 
1977. 64p. (NASA-CR—155517). NTIS PC A04/MF AOI. 

Any spiral structure in computer-generated galaxies is gener- 
ally short lived and the final state is a rotating bar. The bar thus 
obtained rotates more slowly than the stars. It has been argued that 
core/halo components have a stabilizing effect on galaxies and result 
in longer lived spiral structure. However, numerical experiments 
with large fixed stellar components representing the core/halo com- 
ponent show that multiarmed spiral structure develops and persists 
for many rotations but only in an evolving manner. That is, the spiral 
structure is either wound up into a tight pattern or it is wound up 
and then reappears again. A recent study of the effect of fixed core/ 
halo components does show that the bar instability is indeed inhibit- 
ed by a sufficiently large fixed component. The present study 
determines the effect of a self-consistent (rather than fixed) core/ 
halo component in order to show whether there are any instabilities 
(such as two-stream) or other important interactions present that 
may be suppressed with a fixed core. Also studied were the effects of 
finite thickness of the disk and of three-dimensional essentially 
spherical core/halo components. 


4562 (N—78-16963) Radiative transfer in dusty nebulae. Dana, 
R.A. (Stanford Univ., CA (USA). Inst. for Plasma Research). Nov 
1977. Contracts NGR-05-020-510; NCA2-OR745-715. 139p. (NASA- 
CR—i55580; SU-SUIPR—722). NTIS PC A07/MF AO}. 

The effects of dust scattering on observable optical and 
infrared parameters, and the accuracy of approximate solutions were 
examined. The equation of radiative transfer in a static and homoge- 
neous, but not necessarily uniform, distribution gas and dust around 
a central empty core with a point source of energy at its center was 
solved. The dust properties were characterized by a phenomenologi- 
cal extinction cross section, albedo and parameters describing the 
anisotropy of dust scattering. For ultraviolet photons, ionization 
equilibrium cquations for the gas were solved, and for infrared 
photons a self-consistent dust temperature was calculated. Ray trac- 
ing was used to solve for the angular dependence of the intensity. 


4563 Detection of 511 keV positron annihilation radiation from 
the galactic center direction. Leventhal, M.; MacCallum, C.J.; Stang, 
P.D. (Bell Laboratories, Murray Hill, New Jersey). Astrophys. J. 
Lett.; 225: No. 1, L11-L14(1 Oct 1978). 

A balloon-borne germanium y-ray telescope was flown over 
Alice Springs, Australia, in an attempt to detect spectral features 
from the galactic center (GC) direction. A 511 keV positron annihi- 
lation line was detected at a flux level of (1.22 +- 0.22) x 107% 
photons s~' cm~*. Suggestive evidence for the detection of the three- 
photon positronium (ps) continuum is presented. A brief discussion 
of the possible origin of the positrons is given. 


COSMOLOGY 
REFER ALSO TO CITATION(S) 4671 


PLANETARY PHENOMENA 


4564 (IPPJ—286, pp v) Model of Jovian short-duration bursts. 
Kawamura, K.; Suzuki, I. (Nagoya Univ. (Japan). Dept. of Physics). 
May 1977. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

In Workshop on relation between laboratory and space plas- 
mas. 

As a candidate for the emission mechanism of Jovian short- 
duration bursts, Ellis (1965) has suggested the electromagnetic cyclo- 
tron instability due to the mono-energetic gyrating beam trapped in 
the magnetosphere. The purpose of this report is to show that the 
mechanism actually explains some aspects of S bursts quantitatively. 
For this purpose, the wave propagation is assumed to be longitudi- 
nal, and the gyrating beam is assumed to be almost mono-energetic 
initially. In the first part, for certain conditions, the growth rate is 
derived for the mono-energetic gyrating beam. In the second part, 
the plasma parameters required from the above conditions and from 
the observed data are sought. In the third part, the equations for the 
transverse and longitudinal spreads are derived, and it is concluded 
that the variation of the transverse spread plays a major role in the 
development of the beam. 
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4565 (N-—78-15146) Space and planetary environment criteria 
guidelines for use in space vehicle development 1977 revision. West, 
G.S. Jr; Wright, J.J.; Euler, H.C. (National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall Space 
Flight Center). Nov 1977. 45lp. (NASA-TM—78119; M—233- 
REV). 

Space and planetary natural environment data were presented 
for use as design criteria guidelines in space vehicle development 
programs. Specifically, information is provided in the disciplinary 
areas of atmospheric and ionospheric properties, radiation, solar 
cycle predictions, geomagnetic field, astrodynamic constants, and 
meteoroids for the Earth's atmosphere above 90 km, interplanetary 
space, and the atmospheres and surfaces (when available) of the 
moon and the planets (other than earth) of the solar system. The 
current upper atmosphere model and solar cycle prediction routines 
were described in detail. 


4566 (N—78-15981) Computational techniques for solar wind 
flows past terrestrial planets: theory and computer programs. Contrac- 
tor report, Jun 1976—Jul 1977. Stahara, S.S.; Chaussee, D.S.; Tru- 
dinger, B.C.; Spreiter, J.R. (Nielsen Engineering and Research, Inc., 
Mountain View, CA (USA)). Nov 1977. Contract NASW-2945. 


135p. (NASA-CR—2924; NEAR-TR—140). NTIS PC A07/MF 
AOl. 


The interaction of the solar wind with terrestrial planets can 
be predicted using a computer program based on a single fluid, 
steady, dissipationless, magnetohydrodynamic model to calculate the 
axisymmetric, supersonic, super-Alfvenic solar wind flow past both 
magnetic and nonmagnetic planets. The actual calculations are im- 
plemented by an assemblage of computer codes organized into one 
program. These include finite difference codes which determine the 
gas-dynamic solution, together with a variety of special pur 
output codes for determining and automatically plotting both 
field and magnetic field results. Comparisons are made with previous 
results, and results are presented for a number of solar wind flows. 
The computational programs developed are documented and are 
presented in a general user’s manual which is included. 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 4565 


4567 (AD-A—050605) Ionospheric research using satellites. 
Final scientific report 1 Oct 76—30 Sep 77. Mikkelsen, I.S.; Hart- 
mann, H. (Danish Meteorological Inst., Copenhagen). 2 Feb 1978. 
6p. NTIS PC A02/MF AOl1. 

The total electron content (TEC) data taken during the 
period 7-14 2394130vember 1977 at Narssaq Point, Greenland using 
the ATS-5 satellite are presented and reviewed. During this time 
period a number of substorms were recorded on the local magneto- 
meter, and the substorm effects on the TEC data are described. This 
is the terminal report on the satellite project at Narssaq Point. 


EFFECTS OF NUCLEAR DETONATIONS 


4568 (UCID—17800) Perturbations in the Earth's electric field 
produced by low-altitude nuclear detonations. (New Millennium Asso- 
ciates, Santa Barbara, CA (USA)). Nov 1977. Contract W-7405- 
ENG-48. 39p. Dep. NTIS, PC A03/MF AO1. 

The observed field perturbations in the earth's electric field 
following low-altitude nuclear explosions are explained as the result 
of production by delayed gamma radiation of a large region of 
enhanced atmospheric conductivity surrounding the debris cloud. 
The presence of this conducting region distorts the normal electric 
field, and thus affects the results of field measurements. (GHT) 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 4565, 4566, 4685 


4569 (N—78-15142) Significant initial results from the environ- 
mental measurements experiment on ATS-6. Fritz, T.A.; Arthur, 
C.W.; Blake, J.B.; Coleman, P.J. Jr; Corrigan, J.P. (National Aero- 
nautics and Space Administration, Greenbelt, MD (USA). Goddard 
Space Flight Center). Dec 1977. 34p. (NASA-TP—1101; G—7702F- 
15). NTIS PC A03/MF AO1. 

The Applications Technology Satellite (ATS-6), launched 
into synchronous orbit on 30 May 1974, carried a set of six particle 
detectors and a triaxial fluxgate magnetometer. The particle detec- 
tors were able to determine the ion and electron distribution func- 
tions from | to greater than 10° eV. It was found that the magnetic 
field is weaker and more tilted than predicted by models which 
neglect internal plasma and that there is a seasonal dependence to the 
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magnitude and tilt. ATS-6 magnetic field measurements showed the 
effects of field-aligned currents associated with substorms, and large 
fluxes of field-aligned particles were observed with the particle 
detectors. Encounters with the plasmasphere revealed the existence 
of warm plasma with temperatures up to 30 eV. A variety of 
correlated waves in both the particles and fields were observed: 
pulsation continuous oscillations, seen predominantly in the plasmas- 
phere bulge; ultralow frequency (ulf) standing waves; ring current 
proton ulf waves; and low frequency waves that modulate the 
energetic electrons. In additon, large-scale waves on the energetic- 
ion-trapping boundary were observed, and the intensity of energetic 
electrons was modulated in association with the passage of sector 
boundaries of the interplanetary magnetic field. 


4570 Ground-satellite correlations during presubstorm magnetic 
field configuration changes and plasma sheet thinning in the near-earth 
magnetotail. Pytte, T.; West, H.I. Jr. (Department of Physics, Uni- 
versity of Bergen, 5014 Bergen, Norway). J. Geophys. Res.; 83: No. 
A8, 3791-3804(1 Aug 1978). 

Observations of electron precipitation were made with bal- 
loon-borne X ray detectors and with riometers in Scandinavia on 
August 9 and 17, 1968, while Ogo 5 was inbound from the magneto- 
tail making observations of the plasma sheet. Clear substorm growth 
phase effects were observed in terms of changes in field configura- 
tion, particle intensity, and pitch angle distributions at Ogo 5 and in 
the enhanced electron precipitation observed on the ground. For 
each of the five substorm studies a clear southward turning of the 
interplanetary magnetic field preceded enhanced plasma sheet thin- 
ning, contrasted with the natural thinning during substorm recovery 
at distances 10—15 R/sub e/ from the earth near midnight. Pi 2 
magnetic pulsations along with mid-latitude and auroral zone magne- 
tograms established substorm expansion onset. During three of the 
substorms, conditions were ideal for observing precipitation. The 
observed precipitation is readily interpreted in terms of eastward 
azimuthally drifting electrons encountering an increasingly taillike 
field configuration during the substorm growth phase, a situation 
resulting in scattering of the electrons near the neutral sheet owing 
to the taillike magnetic field configuration. As the thinning proceeds, 
the precipitation region near the earth moves to the lower latitudes, 
later to move to higher latitudes during expansion. The results are 
quite in agreement with current growth phase models, at least in the 
case of isolated substorms. 


4571 Configuration of the magnetotail near midnight during 
quiet and weakly disturbed periods: State of the magnetosphere. West, 
H.I. Jr; Buck, R.M.; Kivelson, M.G. (Lawrence Livermore Labora- 
tory, University of California, Livermore, California 94550). J. 
Geophys. Res.; 83: No. A8, 3805-3818(1 Aug 1978). 

Energetic-electron pitch angle data and magnetic field data 
obtained on inbound passes of Ogo 5 in 1968 near midnight during 
quiet periods have been studied. From observation of the vector 
field components along the orbit and knowledge of the satellite 
position when the pitch angle distributions changed from approxi- 
mate isotropy (indicating non-guiding center particle motion) to the 
butterfly distribution (corresponding to adiabatic bounce orbits) the 
configuration of the near-earth tail fied for individual orbits has been 
inferred. The details of the modeling are presented in a companion 
paper. We find that quasi-steady field configurations near midnight 
can occur that are markedly different (ranging from taillike to fairly 
dipolelike) in different cases, even though the usual magnetic activity 
indicators (Kp,AE, auroral zone and mid-latitude magnetograms, 
and B/sub zgsm/ of the interplanetary magnetic field) differ but 
slightly from one case to another and indicate a quiet magnetos- 
phere. The major differences in the data are that more intense lobe 
fields occur at the same distance down the tail for the more taillike 
field configurations (~ 30y at 15 R/sub e/ for taillike configurations 
and ~ 15y at 15 R/sub e/ for more dipolelike configurations). There 
appears to be evidence that the more taillike configuration is associ- 
ated with an enhanced dynamic pressure from the solar wind. The 
data, viewed in the light of previously published data obtained by 
the present experimenters and others, argue strongly that during 
quiet times the plasma sheet, in its azimuthal variation, is at its 
thinnest in the region near midnight. These results affect current 
ideas of the substorm growth phase and the evolution of energetic- 
electron pitch angle distributions in the postmidnight magnetos- 
phere. 


4572 Configuration of the magnetotail near midnight during 
quiet and weakly disturbed periods: Magnetic field modeling. West, 
H.1. Jr; Buck, R.M.; Kivelson, M.G. (Lawrence Livermore Labora- 
tory, University of California, Livermore, California 94550). J. 
Geophys. Res.; 83: No. A8, 3819-3831(1 Aug 1978). 
Energetic-particle pitch angle data and vector magnetometer 
data, measured along the Ogo 5 inbound orbit near midnight on 
three magnetically quiet days, August 2,4, and 25, 1968, were used to 
infer the magnetic tail field configuration for each day. For the first 
2 days the particles when initially detected, showed isotropic pitch 
angle distributions (PAD'‘s) (indicative of nonadiabatic motions re- 
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sulting from the breakdown of the guiding center invariants p and J) 
but later made rapid transitions to the butterfly PAD (indicative of 
adiabatic guiding center motion). The lower-rigidity particles made 
the PAD transitions first and were followed in turn by the higher- 
rigidity particles as Ogo neared the earth. We have used a simple 
algebraic model which has allowed us to fit both the magnetic field 
and the pitch angle transition data. For the latter data fit, the 
detailed particle trajectories were followed along the model field 
lines to the neutral sheet. The icles were required to execute 
adiabatic guiding center motion if they wer started from positions on 
the satellite orbit nearer earth than the point of observed changes in 
the PAD. They were required to undergo nonadiabatic motion at 
some part of their trajectory if they were started at a point on the 
satellite orbit farther from the earth than the PAD transition point. 
The results are presented in terms of model coefficients for each day. 
The model fields are plotted, the cross-tail currents are derived, and 
particle motion is studied in the model fields. It was found that 79- 
keV electrons were in the nonadiabatic mode when they were on 
field lines that crossed the neutral sheet beyond 11 R/sub e/ on 
August 2: on August 25, a less taillike day, this point was 17 +- 1 R/ 
sub e/. For 10-keV protons the inferred points are 8.5 and 11.7 R/ 
sub e/, respectively, for these 2 days. This is interesting because 
protons of about this energy carry a large part of the cross-tail 
current. 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


4573 (CONF-780673—(Absts.)) Thirty-third symposium on mo- 
lecular spectroscopy. (Ohio State Univ., Columbus (USA)). 1978. 
206p. Ohio State Univ., Columbus, OH. 

From 33. symposium on molecular spectroscopy; Columbus, 
OH, USA (12 Jun 1978). 

Abstracts of papers given at the conference are presented. 


(GHT) 


4574 Collisionless decay, vibrational relaxation, and intermedi- 
ate case quenching of S, formaldehyde. Weisshaar, J.C.; Baronavski, 
A.P.; Cabello, A.; Moore, C.B. (Department of Chemistry, Universi- 
ty of California, and Materials and Molecular Research Division of 
the Lawrence Berkeley Laboratory, Berkeley, California 94720). J. 
Chem. Phys.; 69: No. 11, 4720-4731(1 Dec 1978). 

The decay of fluorescence from the 4° and 4! levels of the 
S:i(A 'Ae) state of HxCO and D2CO has been monitored as a 
function of pressure after selective, pulsed laser excitation. For 
D.CO, single exponential decays modified by 4°bold-arrow-left- 
right4' energy transfer were observed over the entire pressure range 
4 x 10-5—4 Torr. The zero pressure lifetimes tauo(4°) =7.8 +- 0.7 
ps and tauo(4') =6.0 +- 0.4 ps are probably the radiative lifetimes. 
The rate of 414° energy transfer in DCO was found to be (9.6 +- 
0.4) x 107'° cm’ molecule~' s~', about three times the gas kinetic 
rate. For HeCO at pressures above 0.1 Torr, fluorescence decays 
were also single exponentials modified by 4° bold-arrow-left-right4! 
energy transfer. However, in the range 2 x 10-*—0.1 Torr, the 
decays of the individual 4° and 4' vibronic levels were typically 
biexponential. The zero pressure decay occurs on a timescale at least 
20 times faster than the radiative lifetime of ~5 ps. The Stern- 
Volmer plots of tau~' vs pressure give quenching rates between 2.2 x 
10-° and 6.5 x 10°® cm* molecule™' s~' for both fast and slow 
components below ~20 mTorr. The relative amplitude of the fast 
component decreases rapidly with pressure and approaches zero at 
0.1 Torr. The slow component plots are dramatically curved and 
give quenching rates of only about 2.2 x 107"! cm® molecule™! s~! 
above 1 Torr. The low pressure quenching rates and zero pressure 
lifetimes for H2CO depend significantly on the K’ rotational quan- 
tum number within 4°. The biexponential decays for H2CO may 
result from variations in lifetime among the J’ states excited by the 
laser. The large quenching rate constants and the curvature of the 
Stern—Volmer plots can be qualitatively understood in terms of 
recent mixed-state models of collision-induced radiationless decay. 


4575 Raman depolarization ratios and order parameters of a 
nematic liquid crystal. Miyano, K. (Argonne National Laboratory, 
Argonne, Illinois 60439). J. Chem. Phys.; 69: No. 11, 4807-4813(1 
Dec 1978). 

The depolarization ratios of the Raman vibrational bands 
from the terminal CequivalentN and the central C—C biphenyl link 
of an oriented nematic liquid crystal [p-n-pentyl-p'-cyanobiphenyl 
(SCB)] have been measured. The orientational order parameters 
<P2> and <Ps> were calculated. The parameter <P,> remained 
far less than the mean-field theory prediction although a systematic 
discrepancy between the order parameters obtained from the two 
bands was noted. The Raman tensor of CequivalentN band was 
found not to be uniaxial, contrary to the previous assumption, and a 
strong association of molecules is suggested. Problems associated 
with this technique are discussed. 





494 ENERGY RESEARCH ABSTRACTS 


4576 Centrifugal and Coriolis effects on level cluster patterns 
for T (vs) rovibrational bands in spherical top molecules. Harter, 
W.G.; Patterson, C.W.; Galbraith, H.W. (Joint Institute for Labora- 
tory Astrophysics, University of Colorado and National Bureau of 
Standards, Boulder, Colorado 80309). J. Chem. Phys.; 69: No. 11, 
4896-4907(1 Dec 1978). 

Fundamental T (vs) type high-J rovibrational fine structure is 
derived for a range of values of the Coriolis and [2 x 2]* centrifugal 
constants. The theory of level clusters is developed further. Correla- 
tions are made between cluster states corresponding to well separat- 
ed P*, Q® and R™ branches, and the opposite case in which Pi/sub 
plus-or-minus/ and %p» labels are appropriate. 


4577 ESR studies of hydrogen hyperfine spectra in irradiated 
vitreous silica. Vitko, J. Jr. (Sandia Laboratories, Livermore, Califor- 
nia 94550). J. Appl. Phys.; 49: No. 11, 5530-5535(Nov 1978). 

Various means of deuteration have been used to establish the 
hydrogenic origin of both the 119-G and 74-G hyperfine doublets 
observed in a variety of irradiated vitreous silica samples. The g 
values of both these defects appear inconsistent with an earlier 
model in which these lines were attributed to a hole localized on a 
hydroxyl group. Of the alternative models suggested by this experi- 
mental study, the most satisfactory attributes the 119-G doublet to an 
electron trapped at a hydrogen-compensated substitutional germani- 
um impurity and the 74-G doublet to an electron trapped at a silicon 
atom adjacent to an oxygen vacancy and in the immediate neighbor- 
hood of a hydrogen, a defect termed the [E2’/H]. 


BEAMS AND THEIR REACTIONS 


4578 (AD-A—050743) Compton scattering from atoms. Annual 
report. Mendelsohn, L.B.; Smith, V. (Polytechnic Inst. of New York, 
Brooklyn (USA). Dept. of Physics). Mar 1977. Contract N00014-75- 
C-0475. 38p. Availability: Polytechnic Inst. of New York, Brooklyn. 

Chapter 5 in COMPTON SCATTERING (McGraw Hill, 
1977) covers: Impulse Approximation; Momentum Distributions and 
Impulse Compton Profiles; Calculations of Impulse Compton Pro- 
files for One Electron Models; Electron Correlation and Impulse 
Compton Profiles; Relativistic Profile Corrections; Comparison of 
Theory and Experiment for Free Atoms. 


4579 (LBL—7356) Transport equation theory of electron backs- 
cattering and x-ray production. Fathers, D.J.; Rez, P. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Feb 1978. Con- 
tract W-7405-ENG-48. 9p. (CONF-780616—3). Dep. NTIS, PC 
A02/MF AOl. 
From 13. conference of the Microbeam Analysis Society; 
Ann Arbor, MI, USA (19 Jun 1978). 
A transport equation theory of electron backscattering and x 
ray production is derived and applied to energy dissipation of 30- 
KeV electrons for copper as a function of depth and to the energy 
distribution of backscattered electrons for copper, aluminum, and 
old. These results are plotted and compared with experiment. Plots 
or variations of backscattering with atomic number and with angle 
of incidence, and polar plots of backscattering for 30-keV electrons 
at normal incidence are also presented. 10 references, seven figures. 


(JFP) 


4580 (SAND—77-1789) Duopigatron ion source studies. Bacon, 
F.M.; Bickes, R.W. Jr.; O'Hagan, J.B. (Sandia Labs., Albuquerque, 
NM (USA)). Jul 1978. Contract EY-76-C-04-0789. 26p. Dep. NTIS, 
PC A03/MF AOl1. 

Ion source performance characteristics consisting of total ion 
current, ion energy distribution, mass distribution, and ion current 
density distribution were measured for several models of a duopiga- 
tron. Variations on the duopigatron design involved plasma expan- 
sion cup material and dimensions, secondary cathode material, and 
interelectrode spacings. Of the designs tested, the one with a copper 
and molybdenum secondary cathode and a mild steel plasma expan- 
sion cup proved to give the best results. The ion current density 
distribution was peaked at the center of the plasma expansion cup 
and fell off to 80 percent of the peak value at the cup wall for a cup 
15.2 mm deep. A total ion current of 180 mA consisting of 60 to 70 
percent atomic ions was produced with an arc current of 20 A and 
source pressure of 9.3 Pa. More shallow cups produced a larger 
beam current and a more sharply peaked ion current density distribu- 
tion. Typical ion energy distributions were bell-shaped curves with a 
peak 10 to 20 V below anode potential and with ion energies 
extending 30 to 40 V on either side of the peak. 


4581 (SAND—78-0304C) Sources of background x-radiation in 
analytical electron microscopy. Headley, T.J.; Hren, J.J. (Sandia 
Labs., Albuquerque, NM (USA); Florida Univ., Gainesville (USA)). 
1978. Contract EY-76-C-04-0789. 3p. (CONF-780818—3). Dep. 
NTIS, PC A02/MF AO1. 

From Electron microscopy conference; Toronto, Canada (1 
Aug 1978). 
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It is well known that a major barrier to quantitative energy 
dispersive (EDS) measurements of thin films is the background X- 
radiation generated from stray electrons and X-rays from a variety 
of internal sources. A number of sources have been reported in a 
variety of microscopes and there is disagreement over their relative 
importance. Clearly the sources from each type of microscope must 
be systematically investigated and suppressed. One such study of a 
JEM 100C/SEG microscope is reported. Although the data are 
specific to this instrument, analogous results should be obtained from 
other analytical transmission microscopes. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 4655 


4582 Quenching of Ne, F, and F, in Ne/Xe/NF; and Ne/Xe/F2 
mixtures. Huestis, D.L.; Hill, R.M.; Nakano, H.H.; Lorents, D.C. 
(Molecular Physics Laboratory, SRI International, Menlo Park, 
California 94025). J. Chem. Phys.; 69: No. 11, 5133-5139(1 Dec 1978). 

As part of a kinetic study of XeF laser media, we have 
followed the time evolution of the Ne*, F*, and F*2 densities in e- 
beam excited Ne/Xe/NFs3(F2) mixtures. The Ne* and F* densities 
were monitored by laser absorption while the F.* was observed in 
emission at 158 nm. Rate coefficients for the quenching of these 
excited states by Ne, Xe, NFs, and F2 have been determined. The 
radiative lifetime of the F2* was measured to be 41 +- 4 x 107° sec. 


4583 Near-resonant electronic energy transfer from NF (a 'A) 
to Bi. Capelle, G.A.; Sutton, D.G.; Steinfeld, J.I. (Aerophysics 
Laboratory, The Ivan A. Getting Laboratories, The Aerospace 
Corporation, El] Segundo, California 90245). J. Chem. Phys.; 69: No. 
11, 5140-5146(1 Dec 1978). 

The rate constant for the near-resonant electronic energy 
transfer process NF(a 'A)+Bi(*S/sub 3/2/) — NF(X *) +Bi(?D/ 
sub 3/2/)+ 16 cm™* has been measured to be | x 10~®cm* molecule™! 
sec”. The effective cross section (~200 A?) is one of the largest 
that has been measured for such a process, and cannot be accounted 
for in terms of a long-range interaction between charge distributions. 


4584 Field-ionization processes in excited atoms. Littman, 
M.G.; Kash, M.M.; Kleppner, D. (Research Laboratory of Electron- 
ics and Department of Physics, Massachusetts Institute of Technol- 
ogy, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 41: No. 2, 
103-107(10 Jul 1978). 

We identify two different processes by which free atoms are 
ionized in a static electric field. The first process is by tunneling and 
is described accurately by theory developed for hydrogen. The 
second process, important for all atoms except hydrogen, is similar 
to autoionization and arises from the effect of level mixing. Data are 
presented on field ionization in lithium which display behavior due 
to each of these ionization mechanisms. 


4585 Role of the triplet states of He I in processes of excitation 
energy transfer among upper levels. Bagaev, S.A.; Oginets, O.V.; 
Smirnov, V.B.; Tolmachev, Y.A. Opt. Spectrosc. (USSR) (Engl. 
Transl.); 44: No. 4, 482-483(Apr 1978). 

The multichannel time analysis method was employed to 
study the kinetics of population disturbances in various triplet and 
singlet states of He. (AIP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 3913, 4625 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 4553, 4861 


4586 (AD-A—050037) Inelastic collisions of excited atoms. 
Annual report Oct 1976—Dec 1977. Gillen, K.T. (SRI International, 
Menlo Park, CA (USA). Molecular Physics Center). 31 Jan 1978. 
Contract N00014-76-C-0118. 58p. (SRI-MP—78-13). NTIS PC A04/ 
MF AOl1. 

The interaction of metastable rare gas atoms with ground- 
State atoms is being investigated in the energy range from several eV 
to several keV. Emphasis is on collisional ionization and collisional 
excitation transfer. Additional work examines the details of the 
charge transfer reaction used to produce the fast metastable beams. 


4587 (BNL—50769, pp 43-44) Atomic cross sections for heavy- 
ion fusion. Cheng, K.T.; Das, G.; Kim, Y.K.; Raffenetti, R.C. Feb 
1978. 


In Proceedings of the heavy ion fusion workshop held at 
a irr National Laboratory, Upton, New York, October 17- 
, 1977. 
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Preliminary data are presented on the molecular potential 
calculations for the Cs* ion. At large internuclear separation, R, the 
interaction between two Cs* ions is basically Coulomb repulsion, e?/ 
R. As R decreases, the interaction potential rises faster (i.e., becomes 
more repulsive) than the Coulomb potential. According to calcula- 
tions based on a pseudo-potential method, the interaction potential 
becomes very repulsive at R approximately equal to 4a0, where ao is 
the Bohr radius (0.529A). 


4588 (BNL—50769, pp 45-49) Status of high-velocity atomic 
cross section theory. Gillespie, G.H. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

Particular questions which have been examined concern the 
charge state dependence of the cross sections, dependence of the 
cross sections on atomic number for a given net charge of the ion, 
and the relative contributions of excitation and ionization (electron- 
loss) processes to the total sum rule cross sections calculated in the 
= used for these high-velocity problems. This note is an 
effort to tie some of these results together and, at the least, to collect 
them in one place. 


4589 (BNL—50769, pp 50-51) Atomic data needs for beam 
transport in gas. Yu, S.S. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

Determination of the parameters Z/sub eff/, electrical con- 
ductivity, plasma density, and the plasma temperature is essential in 
the study of heavy ion beam transport in gas. The calculation of 
these parameters require input from atomic physics. This note is an 
attempt to make these needs known to atomic physicists. 


4590 Mechanism of thermal electron attachment in N,O—CO, 
mixtures in the gas phase. Shimamori, H.; Fessenden, R.W. (Radi- 
ation Laboratory, University of Notre Dame, Notre Dame, Indiana 
46556). J. Chem. Phys.; 69: No. 11, 4732-4742(1 Dec 1978). 

The attachment of thermal electrons to nitrous oxide in 
N2O—CO, mixtures has been studied at room temperature in the 
pressure range 5—120 torr. Ionization was by pulse radiolysis and 
the electron concentration was measured as a function of time by 
microwave conductivity. Addition of even less than 0.1% COs to 
N2O causes a marked increase in attachment rate. However, this 
enhancement soon saturates in that further additions of CO. have 
less and less effect. Experiments with ternary mixtures including 
C2He showed a further enhancement which was much larger than 
the additive effects of CO2 and C2He alone. These observations can 
be explained by a two step three-body process producing vibration- 
ally excited N2O~ * if the rate constant for stabilization of N2O™ * by 
CO, is 4 x 10°*° cm*/molecule*xsec. The decrease in effectiveness 
with increased CO: pressure is interpreted as the collisional ioniza- 
tion of a complex ion, [NzOxCO2]"*. The nonadditive effect of 
hydrocarbon results from the rapid reactive destruction of such 
complexes by collision with the hydrocarbon. A detailed quantita- 
tive treatment of the proposed mechanism was successful in explain- 
ing most features of the data. In a limited set of experiments, allene : 
N2O mixtures were found to behave much like CO.—N2O. 


4591 Classical trajectory model for electronically nonadiabatic 
collision phenomena. A classical analog for electronic degrees of 
freedom. Miller, W.H.; McCurdy, C.W. (Department of Chemistry 
and Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory, University of California, Berkeley, California 94720). J. 
Chem. Phys.; 69: No. 11, 5163-5173(1 Dec 1978). 

A theoretical model of electronically nonadiabatic collision 
processes is proposed which describes all degrees of freedom, elec- 
tronic and heavy particle (translation, rotation, and vibration), by 
classical mechanics. The advantage of such an approach is that since 
all degrees of freedom are treated on the same dynamical footing 
(i.e., via classical mechanics), all dynamical effects are described 
correctly (even resonance effects in electronic to vibrational/rota- 
tional energy transfer). Calculations can be carried out within the 
framework of the standard quasiclassical trajectory method. The key 
element in making this approach successful is being able to construct 
a classical model for the electronic degrees of freedom, and several 
approaches for doing this are described. 


4592 Shape resonances in e—SF, scattering. Dehmer, J.L.; 
Siegel, J.; Dill, D. (Argonne National Laboratory, Argonne, Illinois 
60439). J. Chem. Phys.; 69: No. 11, 5205-5206(1 Dec 1978). 

Elastic scattering cross sections for e-SF¢ are calculated. The 
spectrum exhibits resonances of a/sub g/, t/sub lu/, teg and e/sub g/ 
symmetries between 0 and 40 eV.(AIP) 


4593 Magnetic transitions and the interpretation of the partial 
wave parameter in the CS and IOS approximations in molecular 
scattering theory. Khare, V.; Kouri, D.J.; Pack, R.T. (Departments 
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of Chemistry and Physics, University of Houston, Houston, Texas 
77004). J. Chem. Phys.; 69: No. 10, 4419-4430(15 Nov 1978). 
The recent discovery by Khare that choosing the CS partial 
wave parameter I-bar to be the initial orbital angular momentum, 1/ 
sub i/, leads to a simple differential scattering amplitude for definite 
polarization transitions is examined in detail. It is found that the 
resulting scattering amplitude formula, which is a rotation of the 
usual McGuire—Kouri formula, predicts nonzero magnetic i- 
tions in all frames except that whose Z axis always points in the final 
observation direction R. A detailed comparison of 1/sub i/ and 1/sub 
f/ labeling is made and it is shown that both lead to nondiagonal 
approximations to the p-helicity amplitude, T/sup J/(jAvertical- 
barjomo), and to differential scattering amplitudes which have the 
proper limiting behavior at small and large scattering angles. In 
addition it is shown that both I/sub i/ and 1/sub f/ labeling yield 
identical results for all degeneracy averaged cross sections, including 
the general relaxation cross sections. Further, we show rigorously 
that if the quantization axis is along a direction perpendicular to the 
lane of the incident and final momenta, then the 1/sub i/ and 1/sub 
/ labeled cross sections are identical. It is argued on the basis of 
available numerical results and on physical grounds that the 1/sub i/- 
labeled CS is preferred over the 1/sub f/ CS for calculating magnetic 
transitions quantized along the incident momentum. We further 
expect the I/sub f/ CS to be preferred for calculating magnetic 
transitions quantized along the final momentum. However, o 1- 
bar choices may be better yet for magnetic transitions in general. 


4594 Some special features of the excitation of argon atoms by 
slow electrons. Bogdanova, I.P.; Marusin, V.D.; Yakhontova, V.E. 
Opt. Spectrosc. (USSR) (Engl. Transl.); 44: No. 4, 368-371(Apr 1978). 

The intensity of spectral lines of argon lying in the 380—710- 
nm range was measured while the gas was excited by a monoenerge- 
tic beam of slow electrons (with energies to 100 eV). It was found 
that the increase in intensity of many lines was supralinear as the 
pressure rose from 1.6 mTorr to 80 mTorr. The form of the 
excitation function of these lines also changes with changing pres- 
sure. It is shown that the phenomena observed cannot be explained 
by a transfer of energy from nearby levels by means of collisions of 
the second kind. 


4595 Optical collisions in an intense laser field. Szoke, A. 
(Univ. of California, Livermore). Opt. Lett.; 2: No. 2, 36-38(Feb 
1978). 

The collisionally broadened optical absorption cross section 
that is constant at low intensities is predicted to decrease at hi 
intensities. The prediction is based on a nonlinear change of 
effective interaction of the atom with the strong incident electro- 
magnetic field and a distortion of the atomic interaction potential by 
it. An experiment is analyzed here that observes this falloff on the 
wing of the 460.73-nm strontium resonance line, collision broadened 
by an argon buffer gas. Qualitative agreement is reached between 
theory and experiment when the degeneracy of the levels is taken 
into account. 3 figures. 


ATOMIC AND MOLECULAR THEORY 


4596 (CONF-780494—1) RISM theory distribution functions 
for Lennard—Jones interaction site fluids. Johnson, E.; Hazoume, 
R.P. (Oak Ridge National Lab., TN (USA)). 1978. Contract W-7405- 
ENG-26. 5p. Dep. NTIS, PC A02/MF AOI. 

From 5. meeting of the NOBCCHE; Boston, MA, USA (26 
Apr 1978). 

Reference interaction site model (RISM) theory distribution 
functions for Lennard-Jones interaction site fluids are discussed. The 
comparison with computer simulation results suggests that these 
distribution functions are as accurate as RISM distribution functions 
for fused hard sphere molecular fluids. 


4597 Energy level cluster analysis for E (v2) vibration rotation 
spectrum of spherical top molecules. Harter, W.G.; Galbraith, H.W.; 
Patterson, C.W. (Joint Institute for Laboratory Astrophysics, Uni- 
versity of Colorado and National Bureau of Standards, Boulder, 
Colorado 80309). J. Chem. Phys.; 69: No. 11, 4888-4895(1 Dec 1978). 

The theory of level clusters, originally developed for ground 
state (A;) and weakly coupled infrared active (F2, vs) excited states, 
is extended to include the Raman-active (E) states of vibration— 
rotation. Simple approximate formulas are given for the eigenvalue 
spectrum of the dominant second order vibration—rotation Hamil- 
tonian and the results are compared with exact computer reductions. 


GENERAL FLUID DYNAMICS 


4598 (UCID—17907) Boltzmann approach to conductivity cal- 
culations, Yu, S.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Aug 1978. Contract W-7405-ENG-48. 34p. 
Dep. NTIS, PC A03/MF AOl1. 
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The basic set of equations is derived for the calculation of the 
time-dependent electrical conductivity of an initially unionized gas 
generated by a propagating relativistic electron beam. In contrast 
with previous work, which used thermal averages, conductivity is 
determined from the complete, nonequilibrium electron energy dis- 
tribution. The evolution of the distribution function, resulting from 
interaction with gas molecules, ions, beam induced electric field, and 
beam current, is described by a Boltzmann equation. 


4599 (LA-tr—77-78) Discharge of gas at high subsonic veloci- 
ties. Bunimovich, A.I. Translated from Uch. Zap., Mosk. Gos. Univ.; 
152: No. 3, 117-130, 150-167, 182-186(1951). 42p. (CONF-470501— 
1). Dep. NTIS, PC A03/MF AO1. 

From Hydrodynamics seminar; Moscow, USSR (May 1947). 

The problem of gas discharge at subsonic velocities from a 
vessel with curvilinear walls is solved using the approximate Chaply- 
gin equations in their Leibenzon form. (GHT) 


PROPERTIES AND STRUCTURE OF FLUIDS 


4600 Comments on the closure problem in the statistical theory 
of fluids. Kayser, R.F. Jr.; Raveche, H.J.; Wood, W.W. (National 
Bureau of Standards, Washington, D. C. 20234). J. Chem. Phys.; 69: 
No. 10, 4617-4620(15 Nov 1978). 

It is shown that if the BBGKY hierarchy is truncated by the 
approximation for the quadruplet' correlation function 
G1234 = B12381241348234/ [g12813814823824g834], the resulting system of 
—— yields solutions for gi2 and g:23 which are path dependent. 

is result is consistent with an earlier argument by Raveche and 
Green that the closure leads to a nonconservative force on a particle 
in a fixed triplet of particles. The magnitude of the path dependence 
is investigated and its consequences are discussed. 


1 Charged particles in polarizable fluids. Pollock, E.L.; 
Alder, B.J. (Lawrence Livermore Laboratory, University of Califor- 
nia, Livermore, California 94550). Phys. Rev. Lett.; 41: No. 13, 903- 
906(25 Sep 1978). 

A molecular-dynamics calculation of the work of introducing 
a charge in a polarizable fluid leads to about twice the value 
oe pew by the Born continuum model. The screened Coulomb 
ield reaches it macroscopic limit about three molecular diameters 


from the charge but is larger than the continuum dielectric predic- 
tion because of higher-order polarizability corrections. The diffusion 
coefficient leads to a Stokes radius that corresponds roughly to a 
singly ionized particle and its solvation shell diffusing as a unit. 


4602 Adsorption on the walls of a cylindrical channel. Sartory, 
W.K. (Oak Ridge Natl Lab, Tenn). Ind. Eng. Chem., Fundam.; 17: 
No. 2, 97-101(May 1978). 

An analysis is presented for adsorption from a fluid in Poi- 
seuille flow to a very thin coating on the walls of a cylindrical 
channel. Axial diffusion is ignored, an infinite rate of the adsorption 
reaction is assumed, and the partition ratio is assumed to be very 
large. Several nonlinear Langmuir adsorption isotherms are consid- 
ered. An analytical solution is obtained for an irreversible isotherm, 
while finite-difference solutions are presented for other isotherms. 
For the case of a fully developed constant-pattern concentration 
profile, the breakthrough curves presented are in reasonable agree- 
ment with those obtained by assuming slug flow and a constant mass 
tranfer coefficient. The constant mass transfer coefficient for best 
agreement varies from that obtained with Sherwood numbers of 3.66 
to 4.36, depending on the shape of the isotherm. 


HIGH ENERGY PHYSICS 
REFER ALSO TO CITATION(S) 4635 


4603 (ORO—3509-15) Elementary particle physics at the Flor- 
ida State University. report, 1 September 1977—31 July 
1978, (Florida State Univ., Tallahassee (USA). Dept. of Physics). 
Aug 1978. Contract EY-76-S-05-3509. 23p. Dep. NTIS, PC A02/MF 
AOl. 

Research on theoretical and experimental high energy physics 
is summarized. A list of publications is included. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


4604 (LBL—100) Review of particle properties. Particle Data 
Group. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Apr 1978. Contract W-7405-ENG-48. 254p. (UCRL—8030). 
Dep. NTIS, PC Al2/MF AOI. 


ERA VOL. 4, NO. 2 


Reprinted from Physics Letters, Vol. 75B, No. 1, April 1978. 

This review of the properties of leptons, mesons, and baryons 
is an updating of Review of Particle Properties, Particle Data Group 
[Rev. Mod. Phys. 48 (1976) No. 2, Part II; and Supplement, Phys. 
Lett. 68B (1977) 1]. Data are evaluated, listed, averaged, and summa- 
rized in tables. Numerous tables, figures, and formulae of interest to 
particle physicists are also included. A data booklet is available. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 4242 


4605 (BNL—24557) Measurement of vector meson and direct 
photon production at large transverse momentum at the CERN ISR. 
Cobb, J.H.; Iwata, S.; Palmer, R.B. (Brookhaven National Lab., 
Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 14p. (CONF- 
780353—2). Dep. NTIS, PC A02/MF AO1. 

From 13. high energy hadronic interactions sessions; Les 
Arcs, France (12 Mar 1978). 

The production at large transverse momentum of low mass 
electron pairs was investigated at the CERN Intersecting Storage 
Rings using lithium/xenon transition radiation detectors and liquid 
argon calorimeters. Production of the vector mesons rho°, w®, and 
phi was observed with cross sections consistent with the assumptions 
that rho°, w°, and 7° production are nearly equal at large p/sub t/ 
and that phi production is suppressed by about an order of magni- 
tude relative to rho® and w° production. The observed low mass 
virtual photon continuum between masses of 200 and 500 MeV was 
consistent with estimates of Dalitz decays plus predictions of the 
vector dominance model. The measured cross section for virtual 
photon production enabled a limit of (0.5 +- 1.0) percent to be 
placed on the ratio of direct real photon production to 7° produc- 
tion. 


4606 Deep-inelastic e-p asymmetry measurements and compari- 
son with the Bjorken sum rule and models of proton spin structure. 
Alguard, M.J.; Ash, W.W.; Baum, G.; Bergstrom, M.R.; Clendenin, 
J.E.; Cooper, P.S.; Coward, D.H.; Ehrlich, R.D.; Hughes, V.W.; 
Kondo, K.; Lubell, M.S.; Miller, R.H.; Miyashita, S.; Palmer, D.A.; 
Raith, W.; Sasao, N.; Schueler, K.P.; Sherden, D.J.; Souder, P.A.; 
Zeller, M.E. (University of Bielefeld, Bielefeld, West Germany). 
Phys. Rev. Lett.; 41: No. 2, 70-73(10 Jul 1978). 

We report new measurements of the asymmetry in the deep- 
inelastic scattering of longitudinally polarized electrons by longitudi- 
nally polarized protons in the kinematic range 2 < or = w < or = 
10, 1 < or = Q? < or = 4 (GeV/c)?, and 2 < or = W < or = 4 
GeV. We compare our results with the Bjorken sum rule and with 
several theoretical models of the internal spin structure of the 
proton. 


4607 Residual proton production in deep-inelastic electron scat- 
tering. Osborne, L.S.; Lanza, R.; Luckey, D.; Roth, D.; Martin, J.F. 
(Department of Physics and Laboratory for Nuclear Science, Massa- 
chusetts of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev. Lett.; 41: No. 2, 76-79(10 Jul 1978). 

We have measured residual proton yields from deep-inelastic 
electron scattering as a function of the fractional longitudinal mo- 
mentum, z/sub p/(=p/sub 1//p/sub 1/max), imparted to the proton. 
We find a peaked distribution in z/sub p/ centered near z/sub p/ = - 
0.25. 


WEAK INTERACTIONS 


4608 (COO—1545-230) New results on dimuon production by 
high energy neutrinos and antineutrinos. Ling, T.Y. (Ohio State 
Univ., Columbus (USA). Dept. of Physics). 1978. Contract EY-76-C- 
02-1545. 3lp. (CONF-780338—3). Dep. NTIS, PC A03/MF AOI. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

The rates for neutrino induced wp w*, we, and pp pt 
events all relative to the charge-current interaction rate are present- 
ed. It is shown that the data suggest that a v-induced prompt p~ p~ 
signal may in fact exist. But no clear evidence has as yet been 
established for prompt ~~ events from anti v interactions. It is 
shown that both the rates and properties of the opposite-sign dimuon 
events are consistent with the GIM model. Based on this model 
these data may be used to determine f/sub s/, the amount of strange 
quark relative to valence d-quark in the nucleon. The data give 
approximately f/sub s/ approximately tan*theta/sub c/ = 0.05. 13 
references. (JFP) 


4609 (COO—3064-4) Elastic neutrino proton and antineutrino 
proton scattering. Entenberg, A.B.; Cline, D.; Engelman, E. (Penn- 
sylvania Univ., Philadelphia (USA). Dept. of Physics; Harvard 
Univ., Cambridge, MA (USA); Wisconsin Univ., Madison (USA); 
Brookhaven National Lab., Upton, NY (USA)). 1977. Contract EY- 
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76-C-02-3064. 19p. (CONF-770319—12). Dep. NTIS, PC A02/MF 
AOl. 

From 12. Rencontre de Moriond; Haute-Savoie, France (6 
Mar 1977). 

Portions of document are illegible. 

Distributions of dN/dQ? for approximately 150 events of the 
process v/sub u/p — v/sup u/p and for approximately 40 events of 
anti v/sup u/p — anti v/sup u/p are shown in the region 0.35 equal 
to or less than Q? equal to or less than 0.9 (GeV,c)? where -Q? is the 
square of the four momentum transferred from the incident neutrino 
to the proton. Preliminary estimates of the weak neutral current to 
weak charged current ratios from these data are consistent with the 
values of R/sub v/ = 0.17 +- 0.05 and R/sub anti v/ = 0.2 +- 0.1 
measured previously. 


4610 (SLAC-PUB—2111) Charged and neutral current cou- 
plings of quarks (as seen by neutrinos). Barnett, R.M. (Stanford 
Linear Accelerator Center, CA (USA)). Apr 1978. Contract EY-76- 
S-03-0326. 1lp. (CONF-780338—6). Dep. NTIS, PC A02/MF AOl. 

From 3. conference on new results in high energy physics; 
Nashville, TN, USA (6 Mar 1978). 

Aspects of charged-current scattering including the question 
of whether the cross sections are “anomalous” in any sense and the 
subject of limits on the production of new heavy quarks are dis- 
cussed. A new, unique determination of neutral-current couplings is 
discussed using data from deep-inelastic and elastic neutrino scatter- 
ings and from neutrino-induced exclusive and inclusive pion produc- 
tion. Charged-current couplings are treated in the context of the 
Weinberg-Salam (WS) theory of weak and electromagnetic interac- 
tions with the Glashow-Ilipoulos-Maiani (GIM) quark structure. 
(JFP) 


4611 Charmed-D-meson production by neutrinos. Baltay, C.; 
Caroumbalis, D.; French, H.; Hibbs, M.; Hylton, R.; Kalelkar, M.; 
Orance, W.; Schmidt, E.; Cnops, A.M.; Connolly, P.L.; Kahn, S.A.; 
Kirk, H.G.; Murtagh, M.J.; Palmer, R.B.; Samios, N.P.; Tanaka, M. 
(Columbia University, New York, New York 10027). Phys. Rev. 
Lett.; 41: No. 2, 73-76(10 Jul 1978). 

We have observed the production of the D®° meson by neu- 
trinos followed by the decay D® — K/sub S/® + aw* + mw. 
Correcting for detection efficiencies and K° decay branching ratios, 
we find that the production of the D®° followed by decay into 
K°a* a corresponds to (0.7 +- 0.2) % of all charged-current 
neutrino interactions. 


STRONG BARYON-INDUCED INTERACTIONS 


4612 (LA-UR—78-1572) Polarized proton—proton scattering 
at intermediate energies. Kloet, W.M.; Silbar, R.R. (Los Alamos 
Scientific Lab., NM (USA)). 1978. Contract W-7405-ENG-36. 5p. 
(CONF-780833—1). Dep. NTIS, PC A02/MF AOl1. 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

Some aspects of the proton-proton spin-dependent total cross 
sections at 400 to 1500 MeV are studied in a model which is capable 
of describing elastic nucleon-nucleon scattering and pion production 
in a unitary way. The model is a three-body model for a system of 
two nucleons and a pion where the interaction occurs via the 
formation of quasi-particles. The energy dependence of the polarized 
total cross sections, whether the energy-dependence behavior is due 
to elastic or inelastic scattering, and which partial waves are respon- 
sible for the strong energy dependence are treated. 13 references. 
(JFP) 


4613 (ORNL/TM—6528) Cross sections for the '*N(n,po), 
(n,ao), and (n,a,) reactions from 0.5 to 15 MeV. Morgan, G.L. (Oak 
Ridge National Lab., TN (USA)). Sep 1978. Contract W-7405-ENG- 
26. 40p. Dep. NTIS, PC A03/MF AOl. 

Cross sections were measured for the '*N(n,po) reaction from 
0.5 to 7.0 MeV and for the (n,ao) and (n,a:) reactions from 1 to 15 
MeV and 4 to 15 MeV, respectively. The data were obtained using a 
gaseous scintillator containing Ne and Xe mixtures. A linac was used 
as a pulsed, white neutron source with a 29-m fight path. The results 
of the measurement are compared to the current evaluated file for 
nitrogen; agreement is good for neutron energies below 8 MeV, but 
the measurement is substantially higher than the evaluation for 
neutron energies near 10 MeV 


4614 (ORO—3948-10) Pion interactions at medium energies. 
Progress report, December 1, 1977—November 30, 1978. Mayes, B.W. 
II; Hungerford, E.V. III. (Houston Univ., TX (USA). Dept. of 
Physics). Sep 1978. Contract EY-76-S-05-3948. 72p. Dep. NTIS, PC 
A04/MF AOl1. 

This report covers the intermediate energy research activity 
of the University of Houston group during the contract year Decem- 
ber 1, 1977 to November 30, 1978. During this period, experiments 
have been undertaken at the Los Alamos Meson Physics Facility 
(LAMPF), Brookhaven National Laboratory (BNL), and Argonne 
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National Laboratory (ANL). New experiments have been approved 
and others completed and published. At the present time approxi- 
mately one half of the research effort of this group is expended in 
kaon-nucleus problems involving the spectroscopy of hypernuclei 
and the elastic and inelastic scattering of kaons. The remaining half 
of the research effort is devoted to the determination of the elastic 
and inelastic amplitudes in nucleon-nucleon scattering at intermedi- 
ate energies. The latter activity is interesting due to the strong spin 
dependence and possible dibaryon resonances that are observed. A 
list of publications is included. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 4614 


4615 (ORO—3065-43) Progress report, 1 December 1977—30 
November 1978. (Duke Univ., Durham, NC (USA). Dept. of Phys- 
ics). 1978. Contract EY-76-S-05-3065. 18p. Dep. NTIS, PC A02/MF 
AOl. 

Experimental research in high energy physics is summarized. 
A list of publications is included. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 


4616 Derivation of interaction potentials from field theory. Hos- 
sein Partovi, H. (Center for Theoretical Physics, Laboratory for 
Nuclear Science and Department of Physics, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Phys. Rev., D; 18: 
No. 8, 2861-2871(15 Oct 1978). 

A general formulation is given for the derivation of relativis- 
tic equations and associated potentials describing the field-theoretical 
interaction of two or more particles using a recently developed 
functional, field-theoretical formalism. The latter allows an exact 
single-time treatment which makes possible a global (i.e., off-shell) 
definition of the potential as a certain set of “connected” contribu- 
tions. The potential thus obtained is a nonlocal operator with a 
precisely defined energy dependence. Simple, illustrative applica- 
tions to N-electron and N-nucleon systems are given, and the one- 
boson exchange and annihilation potentials for the nucleon-antinu- 
cleon system are calcualted. The one-boson annihilation contribution 
is shown to be quite important. Remarks concerning the applicability 
of the formalism as well as extension to non-Abelian gauge theories 
are presented. 


4617 Decaying states as complex energy eigenvectors in general- 
ized quantum mechanics. Sudarshan, E.C.G.; Chiu, C.B.; Gorini, V. 
(Center for Particle Theory, Department of Physics, The University 
of Texas, Austin, Texas 78712). Phys. Rev., D; 18: No. 8, 2914- 
2929(15 Oct 1978). 

We reexamine the problem of particle decay within the 
Hamiltonian formalism. By deforming contours of integration, the 
survival amplitude is expressed as a sum of purely exponential 
contributions arising from the simple poles of the resolvent on the 
second sheet plus a background integral along a complex contour [ 
running below the location of the poles. We observe that the time 
dependence of the survival amplitude in the small-time region is 
strongly correlated to the asymptotic behavior of the energy spec- 
trum of the system; we compute the small-time behavior of the 
survival amplitude for a wide variety of asymptotic behaviors. In the 
special case of the Lee model, using a formal procedure of analytic 
continuation, we show that a complete set of complex energy 
eigenvectors of the Hamiltonian can be associated with the poles of 
the resolvent and the background contour I. These poles and points 
along T correspond to the discrete and the continuum states, respec- 
tively. In this context, each unstable particle is associated with a 
well-defined object, which is a discrete generalized eigenstate of the 
Hamiltonian having a complex eigenvalue, with its real and negative 
imaginary parts being the mass and half-width of the particle, 
respectively. Finally, we briefly discuss the analytic continuation of 
the scattering amplitude within this generalized scheme, and note the 
appearance of "redundant poles’ which do not correspond to dis- 
crete solutions of the modified eigenvalue problem. 


4618 Fisk-Tait equation for spin-32 particles. Khalil, M.A.K.; 
Seetharaman, M. (Center for Particle Theory, Department of Phys- 
ics, University of Texas at Austin, Austin, Texas 78712). Phys. Rev., 
D; 18: No. 8, 3040-3044(15 Oct 1978). 

It is shown that the recently proposed Fisk-Tait spin-32 
equation which remains causal even when interactions are intro- 
duced is a “barnacled” wave equation, and when the barnacles are 
eliminated the resulting equation is the same as Hurley's “doubled” 
spin-32 theory with 4(2s + 1) independent components. The Fisk- 
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Tait equation has therefore the undesirable features of Hurley's 
equation, viz., parity doubling and negative energy. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 4578 


4619 (COO—3001-226) Coherent pion production in 100 MeV/ 
A C'?—heavy target scattering with high resolution. Brown, G.E.; 
Deutchman, P.A. (State Univ. of New York, Stony Brook (USA)). 
1978. Contract EY-76-S-02-3001. 12p. (CONF-7805111—2). Dep. 
NTIS, PC A02/MF AOl1. 

From Workshop on high resolution heavy ion physics at 20- 
100 MeV /A; Saclay, France (31 May 1978). 

Collisions of high-energy heavy ions are usually treated in 
terms of Fermi seas colliding with Fermi seas. Whereas the bulk of 
the cross section may be describable in this way, important quantum 
effects enter into peripheral processes which can be coherent from 
the standpoint of the nucleons in the target and/or those in the 
projectile. The longest-range part of the nucleon—nucleon force is 
spin- and isospin-dependent, so that such peripheral processes are 
well suited for pion production. Whereas 100 MeV/nucleon would 
not be sufficient for pion production in nucleon—nucleon collisions, 
coherent production should be appreciable. 2 figures. 


WEAK INTERACTIONS 


4620 Higher-order effects in Fermi-type charged current theory 
of weak interactions: semi-leptonic neutral currents. Danos, M. (Na- 
tional Bureau of Standards, Washington, D.C. (USA)); Rafelski, J 
(Argonne National Lab., Ill. (USA)). Phys. Lett., B; 73: No. 3, 313- 
316(27 Feb 1978). 

In a convergent field theory rescattering graphs lead to 
neutral-current effects of the observed magnitude if the effective cut- 
off momentum is approximately Gsup(-1/2) approximately 300 GeV. 
A perturbation expansion is justified owing to the value f=0.18 of 
the resulting expansion parameter. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


4621 (ANL-HEP-CP—78-15) Possible dibaryon resonance in 
nucleon—nucleon partial wave analyses. Hidaka, K. (Argonne Na- 
tional Lab., IL (USA)). Mar 1978. Contract W-31-109-ENG-38. 3 1p. 
(CONF-780361—1). Dep. NTIS, PC A03/MF AO1. 

From Nucleon-nucleon interaction; Argonne, IL, USA (10 
Mar 1978). 

Various arguments suggesting possible existence of dibaryon 
resonances are reviewed. Possible diproton resonances receive par- 
ticular attention. The pp data analyses indicate the existence of a 
diproton resonance in *F3(J/sup P/ = 3° ) state. 


4622 (LBL—7739) Models of high energy nuclear collisions. 
Glendenning, N.K. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1978. Contract W-7405-ENG-48. 53p. Dep. 
NTIS, PC A04/MF AO1. 

From NATO advanced study institute on theoretical methods 
in medium-energy and heavy-ion physics; Madison, WI, USA (12 
Jun 1978). 

The discussion covers nuclear collisions at relativistic ener- 
gies including classes of high energy nucleus—nucleus collisions, and 
the kinetics of a central collision; and the asymptotic hadron spec- 
trum including known and unknown hadrons, the relevance of the 
spectrum and the means of its study, thermodynamics of hadronic 
matter, examples of hadronic spectra, the temperature, composition 
of the initial fireball and its expansion, isoergic expansion with no 
pre-freezeout radiation, isentropic expansion of the fireball, the 
quasi-dynamical expansion, and finally antinuclei, hypernuclei, and 
the quark phase. 28 references. (JFP) 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 


4623 Spontaneous symmetry breakdown in the standard dual 
string model. Bardakci, K. (California Univ., Berkeley (USA). Dept. 
of Physics). Nucl. Phys., B; 133: No. 2, 297-314(20 Feb 1978), 

The problem of spontaneous symmetry breakdown in the 
standard dual string model is solved. The propagator of the resulting 
new model is determined, and the absence of the tachyon from the 
spectrum is demonstrated. 
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APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 4642 


FIELD THEORY 


4624 (COO—1545-236) Gauge ambiguities, zero modes and 
classification of field size. Mega P.H.; Hagiwara, T. (Ohio State 
Univ., Columbus (USA). t. of Physics). 1978. Contract EY-76-C- 
02-1545. 10p. Dep. NTIS, Pe A0D/ME AOl. 

The occurrence of zero modes for copies of the pure vacuum 
is studied in Coulomb and Landau gauges. A precise criteria is 
proposed to distinguish small and large fields. An example of a zero 
mode that reflects a higher invariance of the generalized Gribov 
equation is noted. 


4625 (SLAC—212) Two-body bound states in quantum electro- 

dynamics. Lepage, G.P. (Stanford Linear Accelerator Center, CA 
(USA)). Jul 1978. Contract EY-76-C-03-0515. 8lp. Dep. NTIS, PC 
A05/MF AOl1. 

Thesis. 

Novel formulations of the two-body bound state problem in 
quantum field theory are examined. While equal in rigor, these have 
several calculational advantages over the traditional Bethe-Salpeter 
formalism. In particular there exist exact solutions of the bound state 
equations for a Coulomb-like interaction in quantum electrodynam- 
ics. The corrections to such zeroth-order solutions can be systemati- 
cally computed in a simple perturbation theory. These methods are 
illustrated by computing corrections to the orthopositronium decay 
rate and to the ground state splittings in positronium and muonium. 


4626 (TID—28695) Irrelevant operators and equivalent field 
theories. Tamvakis, K.; Guralnik, G.S. (Brown Univ., Providence, 
RI (USA). Dept. of Physics). 1978. Contract EY-76-C-02-3130. 37p. 
Dep. NTIS, PC A03/MF AOl1. 

The model describd by a Lagrangian is studied in 1 +1 dimen- 
sions. Wilson's renormalization prescription is adopted and a nontri- 
vial infrared stable fixed point is obtained in the mean field approxi- 
mation. It is demonstrated that at the fixed point the operators sigma 
delta*sigma and g/sub on/sigma/sup n/ for n = 4,6,...infinity 
become irrelevant and the theory becomes equivalent to the Gross- 
Neveu model. The equivalence is independent of the values of the 
dimensionless bare couplings of the original model (universality). 
Similar results are obtained in the case of other models in 3+] 
dimensions. 


4627 Local field theory for solitons. Bardakci, K.; Samuel, S. 
(University of California, Department of Physics, Berkeley, Califor- 
nia 94720). Phys. Rev., D; 18: No. 8, 2849-2860(15 Oct 1978). 

A method is developed for constructing the Lagrangian that 
describes the interaction of classical soliton solutions. We apply it to 
the Abelian Higgs model in 2 + 1 dimensions and the Georgi- 
Glashow model in 3 + 1 dimensions, and various features of the 
relevant Lagrangians are investigated. 


4628 Time-independent Yang-Mills statics. Kalb, M. (Center 
for Theoretical Physics, Laboratory for Nuclear Science and De- 
partment of Physics, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Phys. Rev., D; 18: No. 8, 2909-2913(15 
Oct 1978). 

We investigate classical Yang-Mills theory with sources in the 
limit of no time dependence and find a class of “Abelian” solutions 
with nonvanishing magnetic field, even without spatial source-cur- 
rent density. The field is due to nontrivial point magnetic monopoles 
of topogical origin. 


4629 General approach to the computation of instanton effects. 
Appelquist, T.; Shankar, R. (J. W.,Gibbs Laboratory, Department of 
Physics, Yale University, New Haven, Connecticut 06516). Phys. 
Rev., D; 18: No. 8, 2952-2961(15 Oct 1978). 

A systematic approach is developed for the computation of 
physical effects associated with nonperturbative vacuum structure 
generated by instantons. The new feature of this approach is that the 
size of instantons which naturally contribute to the effect in question 
is governed by the momentum q of the experimental probe. In that 
sense, nonperturbative vacuum structure can be controlled in the 
same way as perturbative short-distance corrections. The contribu- 
tion of an instanton of size rho to certain measurable quantities falls 
as e/sup -rhog/. Consequently, since the instanton density function 
decreases with decreasing rho, by making q large enough the effects 
due to a single instanton can be isolated. No ad hoc cutoff or 
assumption about the behavior of large, overlapping instantons need 
be introduced. The exponential falloff (essential to cutoff- independ- 
ent calculations) emerges only in momentum space and is seen to 
depend on a set of smoothness and integrability properties of the 
instanton contribution to the effect in coordinate space. An analysis 
of these properties provides a characterization of the quantities 
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which may be reliably computed in momentum space. The general 
approach is illustrated by two specific computations: instanton con- 
tributions to the static interaction of a heavy QQ-bar pair and to the 
correlation function of two electromagnetic currents, which is relat- 
ed to o/sub tot/ (e* e~ — hadrons). 


4630 Quantum stability in Reggeon field theory: Tunneling at 
zero transverse dimension. Tan, C. (Laboratoire de Physique Logi 
que et Particules Elementaires Orsay, France). Phys. Rev., D; 18: N 

8, 3009-3024(15 Oct 1978). 

The path-integral formulation of Reggeon field theory at zero 
transverse dimension, D = 0, is examined. We point out the necessi- 
ty of breaking the classical permutation symmetry and argue that 
this is accomplished by enforcing quantum stability conditions in a 
nonperturbative path-integral formalism. By breaking the permuta- 
tion symmetry, we show that the tunneling effect for the D = 0 
theory when the bare Pomeron intercept is greater than one is not 
due to classical instanton configurations; instead, tunneling comes 
about by a certain mixture of quantum and classical configurations. 
Our picture naturally leads to the “instanton vacuum” solution for 
the D not = 0 supercritical region advocated by White. 


4631 Gupta-Bleuler and infrared-coherence subsidiary condi- 
tions. Zwanziger, D. (Department of Physics, New York University, 
New York, New York 10003). Phys. Rev., D; 18: No. 8, 3051-3054(15 
Oct 1978). 

It is verified that the contradiction between the Gupta-Bleuler 
condition k x a /sup in/(k) Phi = 0 = k x /sup out/(k) Phi = 0 and 
the natural infrared-coherence condition, lim/sub omegatsarrow- 
righttsO/wa /sup in/(k) Phi = - £/sub i/e/sub i/p/sub i/[(27)/sup 
3/2/ (E/sub i/ - p/sub i/ x 1)]/sup -ts1/Phi, is present when the 
quantized electromagnetic field is coupled to an external classical 
current. A recent contention of Professor Haller is disproven by 
displaying the Lehmann-Symanzik-Zimmermann limit of this simple 
soluble model. Three different resolutions of the dilemma posed by 
the above contradiction are presented. 


4632 Trace anomaly of the stress-energy tensor for massless 
vector particles propagating in a general background metric. Adler, 
S.L.; Lieberman, J. (The Institute for Advanced Study, Princeton, 
New Jersey 08540). Ann. Phys. (N.Y.); 113: No. 2, 294-303(Aug 
1978). 

We reanalyze the problem of regularization of the stress- 
energy tensor for massless vector particles propating in a general 
background metric, using covariant point separation techniques ap- 
plied to the Hadamard elementary solution. We correct an error, 
point out by Wald, in the earlier formulation of Adler, Lieberman, 
and Ng, and find a stress-energy tensor trace anomaly agreeing with 
that found by other regularization methods. 


SCATTERING THEORY 


4633 (SLAC—209) Quantum-mechanical few-body scattering 
equations with half-on-shell energy-independent subsystem input. 
Zeiger, E.M. (Stanford Linear Accelerator Center, CA (USA)). May 
1978. Contract EY-76-C-03-0515. 93p. Dep. NTIS, PC A05/MF 
AOl. 

New equations are presented for three- and four-body scatter- 
ing, within the context of nonrelativistic quantum mechanics and a 
Hamiltonian scattering theory. For the three-body case Faddeev- 
type equations are presented which, although obtained from the 
rigorous Faddeev theory, only require two-body bound state wave 
functions and half-off-shell transition amplitudes as input. In addi- 
tion, their “effective potentials” are independent of the three-body 
energy, and can easily be made real after an angular momentum 
decomposition. The equations are formulated in terms of physical 
transition amplitudes for three-body processes, except that in the 
breakup case the partial-wave amplitudes differ from the corre- 
sponding full amplitudes by a Watson final-state-interaction factor. 
New equations are also presented for four-body scattering, obtained 
by generalizing our three-body formalism to the four-body case. 
These equations, although equivalent to those of Faddeev-Yaku- 
bovskii, are expressed in terms of singularity-free transition ampli- 
tudes, and their energy-independent effective potentials require only 
half-on-shell subsystem transition amplitudes (and bound state wave- 
functions) as input. However, due to the detailed index structure of 
the Faddeev-Yakubovskii formalism, the result of the generalization 
is considerably more complicated than in the three-body case. 
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NUCLEAR PHYSICS 


(RLO—2227-T7-32) Studies of low energy induced nucle- 
ar fission. Final report, December 15, 1975—December 14, 1976. 
Loveland, W. (Oregon State Univ., Corvallis (USA). Dept. of 
Chemistry). Jun 1977. Contract EY-76-S-06-2227-007. 25p. Dep. 
NTIS, PC A02/MF AO1. 

A brief summary of all work completed under Contract No. 
EY-76-S-06-2227, Task Agreement 7 is given. Work is described 
concerning the probability of fission, the transition state nucleus and 
its properties, fission product energy distributions, fission fragment 
angular momentum, ternary fission, long range a particle emission, 
nuclear spectroscopy of fission products, studies involving low 
energy and relativistic heavy ions, and nuclear environmental chem- 
istry. A bibliography of publications resulting from this contract is 
appended 


4635 (AEC-tr—7297/12) Ukrainian Physics Journal. Translat- 
ed from Ukr. Fiz. Zh. (Russ. Ed.); 16: No. 12, v(Dec 1971). 227p. 
(TT—72-52017/12). Dep. NTIS, PC Al1/MF AO}. 

A cover-to-cover translation into English was made of the 
Ukrainian Physics Journal (Ukrainskii Fizicheskii Zhurnal), Vol. 16, 
No. 12, December 1971. This issue contains articles on nuclear, < 
energy, plasma, and solid-state physics and material properties. The 
papers were abstracted individually from the original-language pub- 
lication. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4642 


4636 (UCID—17881) Photonuclear reactions at Lawrence 
Livermore Laboratory. Phillips, T.W.; Berman, B.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1978. Con- 
tract W-7405-ENG-48. 15p. (CONF-780837—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Conference on photonuclear reactions; Meriden, NH, 
USA (14 Aug 1978). 

Abstracts of photonuclear reactions on light and heavy nuclei 
are presented. Cross sections, energy spectra, and angular distribu- 
tion measurements are emphasized, and electro- and photofission 
yields as well as elastic and inelastic electron scattering form factors 
are included. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


REFER ALSO TO CITATION(S) 4636 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636 


4637 (BNL-tr—665) Cross section of the reaction v + "Li ~ 
7Be + e” produced by solar neutrinos from the e~ + 7Be — 7Li + v 
capture. Domogatsky, G.V. (AN SSSR, Moscow. Fizicheskij Inst.). 
1969. Translation by S. J. Amoretty of Preprint No. 153. 19p. Dep. 
NTIS, PC A02/MF AOl. 

Since it is generally agreed that one of the most promising 
detectors of solar neutrinos is the lithium vector v + 7Li — 7Be + 
e-, a study is made showing that the cross section of the reaction v 
+ "Li — *Be + e° for solar neutrinos produced in the electron- 
capture reaction e~ + 7Be — ’Li + v is very large if the thermal 
motion of the solar electrons and nuclei is taken into account. This 
effect can greatly complicate the attempt to obtain information on 
the rate of the CNO cycle in the sun by using lithium as a radioche- 
mical detector. 17 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 4639 





500 ENERGY RESEARCH ABSTRACTS 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636, 4659 


4638 (COO—2490-8) Differential scattering cross sections of 
lithium 6 and lithium 7 for neutrons of 4 to 7.5 MeV energy. Knox, 
H.D.; White, R.M.; Lane, R.O. (Ohio Univ., Athens (USA). John E. 
Edwards Accelerator Lab.). Jun 1978. Contract EY-76-S-02-2490. 
29p. Dep. NTIS, PC A03/MF AOI. 

Differential cross sections for neutrons scattered elastically 
from ®Li and 7Li were measured at 14 incident neutron energies 
between 4 and 7.5 MeV. For ‘Li, neutrons inelastically scattered 
from the 0.478 MeV level were not resolved from the elastic group 
and were included with the elastic group in calculating the cross 
sections. The present *Li data are in good agreement with the 
ENDF/B-IV evaluation while the present 7Li(n,no + m:) data are 
generally larger than the corresponding ENDF/B-IV evaluation 
particularly at forward angles. 


4639 (COO—3244-67) Low energy pion scattering. Dytman, 
S.A. (Carnegie-Mellon Univ., Pittsburgh, PA (USA). Dept. of Phys- 
ics). Apr 1978. Contract EY-76-S-02-3244. 156p. Dep. NTIS, PC 
A08/MF AOl. 

Thesis. 

Methods and results are described for scattering of 50-MeV 
positive pions from carbon, oxygen, silicon and iron. This includes 
elastic and inelastic differential cross sections; states studied are 
2* (4.44 MeV) and 37 (9.64) in '*C, 2* (1.78) in **Si, and 2* (0.85) and 
3~ (4.51) in **Fe. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 20-38, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 4636 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 4639 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636, 4639 


4640 (ORO—3924-31) Angular momentum effects in nuclear 
reactions, Progress report, August 1, 1977—July 31, 1978. Natowitz, 
J.B. (Texas A and M Univ., College Station (USA). Cyclotron Inst.). 
Jul 1978. Contract EY-76-S-05-3924. 73p. Dep. NTIS, PC A05/MF 
AOl. 


Research performed under U.S. Department of Energy Con- 
tract EY-76-S-05-3924 during the period August 1, 1977 to July 31, 
1978 is reported. Gamma-ray multiplicities and average gamma 
energies associated with the products of completely damped colli- 
sions of 237-MeV “Ar with ®Y were determined and the angular 
momenta of the primary heavy fragments were extracted from the 
results. The multiplicities of H and He nuclei emitted during the 
deexcitation of the complete fusion products in the system 120-MeV 
2°Ne + ?7Al were measured and compared with the results of 
Statistical model calculations. As part of a program to study the 
mechanism of reactions at approximately 20 MeV/amu the emission 
of light charged particles in the deep inelastic and fusing collisions of 
310-MeV *°O with Ti was investigated in heavy fragment-light 
particle coincidence experiments. A list of publications is included. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 4636 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 4639 


4641 Deorientation of highly stripped Ca and K ions recoiling in 
vacuo. Lieb, K.P.; Nathan, A.M.; Olness, J.W. (Brookhaven National 
Lab., Upton, N.Y. (USA)). Hyperfine Interact; 5: No. 2, 113- 
126(1978). 

The y-decays of two isomeric states in *'Ca (Isup(7) = (15/ 
2)* ) and *'K (Isup(zr) = (7/2) ) excited in the reactions '*C(*'P, pn 
and 2p) were observed using the recoil-into-vacuum plunger tech- 
nique. At a recoil velocity of v/c = 5.1%, the perturbations of the 
y-ray angular distributions were measured time differentially and 
interpreted in terms of the ‘cascade’ model by Bosch and Spehl in 
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the limit of fast electron relaxation. It is found that the ions reach 
stable electronic configurations with an average angular momentum 
of J approximately equal to 1.7. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636, 4639, 4640 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 4640 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 4649, 4650 


NUCLEAR REACTIONS AND SCATTERING 


4642 (COO—3064-1) Nuclear parity violation in neutron cap- 
ture. Wilson, R. (Harvard Univ., Cambridge, MA (USA). Dept. of 
Physics). 1977. Contract EY-76-C-02-3064. 14p. (CONF-7710107— 
4). Dep. NTIS, PC A02/MF AOl1. 

From Conference on parity nonconservation, weak neutral 
currents and gauge theories; Batavia, IL, USA (20 Oct 1977). 

Measurements of asymmetries in neutron capture y rays on 
nuclei are discussed. Also, an experiment giving an upper limit in np 
capture is described. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 


4643 Multipolarities of the yrast and statistical cascades in the 
reactions *°Nd(*°Ne,xny). Westerberg, L.; Sarantites, D.G.; Geof- 
froy, K.; Dayras, R.A.; Beene, J.R.; Halbert, M.L.; Hensley, D.C.; 
Barker, J.H. (Department of Chemistry, Washington University, St. 
Louis, Missouri 63130). Phys. Rev. Lett; 41: No. 2, 96-99(10 Jul 
1978). 

The total conversion coefficient, a, of the y-ray continuum 
has been determined as a function of y-ray energy fom 0.5 to 2.5 
MeV. The results are consistent with a mixture of El and E2 for E/ 
sub y/ > or = 1.0 MeV, with a smooth increase of the E1 fraction 
with E/sub y/ up to ~ 1.5 MeV. At lower energy, in the upper half 
of the yrast region, a shows the expected dominance of E2 radiation, 
but for the lower half an increasing M1 contribution is found. 


NUCLEAR REACTIONS AND SCATTERING 


4644 Evidence for “massive transfer” in heavy-ion reactions on 
rare-earth targets. Zolnowski, D.R.; Yamada, H.; Cala, S.E.; Kahler, 
A.C.; Sugihara, T.T. (Cyclotron Institute, Texas AM University, 
College Station, Texas 77843). Phys. Rev. Lett.; 41: No. 2, 92-95(10 
Jul 1978). 

Particle-y coincidence experiments have been performed to 
study heavy-ion—induced reactions at 6—9 MeV/nucleon which 
lead to fast a particles. Experimental evidence is presented that the a 
particles are emitted in a new class of reaction called ‘massive 
transfer” which involves fusion of the remaining projectile mass. 
Such reactions are shown to occur with large cross section. High- 
spin states in the residual nuclei are populated, but side-feeding y-ray 
intensities are distinctly different from those observed in (HI, chiny) 
reactions [HI is heavy ion]. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 4619, 4636, 4654 


ENERGY LEVELS AND TRANSITIONS 


4645 Two-neutron—transfer reaction mechanism with heavy 
ions at sub-Coulomb energies. Franey, M.A.; Bayman, B.F.; Lilley, 
J.S.; Phillips, W.R. (School of Physics and Astronomy, University of 
Minnesota, Minneapolis, Minnesota 55455). Phys. Rev. Lett.; 41: No. 
13, 837-840(25 Sep 1978). 

The reaction 7*Pb('*O, '®O)?°§Pb has been measured at 
incident energies of 69, 71, and 73 MeV. Calculations free of optical- 
potential ambiguities and utilizing spectroscopic information derived 
from extensive sub-Coulomb single-neuton—transfer experiments 
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show that, even at these low energies, the sequential transfer of two 
neutrons is the dominant process. 


4646 Nuclear levels in '*°Os. Benson, D. Jr.; Kleinheinz, P.; 
Sheline, R.K. (Florida State Univ., Tallahassee (USA)); Shera, E.B. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Z. Phys., A; 285: No. 4, 
405-413(1978). 

The previously completely unknown energy levels of '**Os 
have been investigated using the reactions ‘Os (d,p) '*Os and 
192Qs (n,y) '°Os. The neutron separation energy was measured to 
be 5583,5 +- 2.0 keV. Most of the states below 500 keV can be 
qualitatively interpreted in terms of the Nilsson model; however the 
occurrence of four levels with significant | = 1 transfer strength in 
this energy is incompatible with that model. The Nilsson orbital 
systematics of the odd-A Os and isotopes are compared. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636, 4640, 4646 


4647 (RLO—1388-373) Angular momentum transfer in deeply 
inelastic collisions. Vandenbosch, R. (Washington Univ., Seattle 
(USA)). 1977. Contract EY-76-C-06-1388. 12p. (CONF-770927—4). 
Dep. NTIS, PC A02/MF AOl. 

From Symposium on macroscopic features of heavy-ion colli- 
sions and pre-equilibrium processes; Hakone, Japan (2 Sep 1977). 

An experiment is reported performed to determine the magni- 
tude and alignment of the angular momentum given to the heavy 
reaction product in a deeply inelastic collision. The method is based 
on the angular correlation of fragments from sequential fission of the 
heavy reaction product. In this experiment **Kr collides with a 7° Bi 
target nucleus and the projection-like reaction products are detected. 
16 references. (JFP) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 4636 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 4651 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4636 


4648 Search for superheavy elements with half-lives between a 
few minutes and several hundred days, produced in the **Ca + **°Cm 
reaction. Otto, R.J.; Morrissey, D.J.; Lee, D.; Ghiorso, A.; Nitschke, 
J.M.; Seaborg, G.T. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.); Fowler, M.M.; Silva, R.J. J. Inorg. Nucl. Chem.; 40: 
No. 4, 589-595(1978). 

The results of recent unsuccessful attempts to synthesize and 
identify superheavy elements at the Lawrence Berkeley Laboratory 
SuperHILAC are described. A thin ***Cm target was irradiated with 
*8Ca ions at an average energy in the target of 255 MeV. Direct 
counting of thin recoil foils for short-lived spontaneous fission activi- 
ty was done. Two long irradiations were also made and radiochemi- 
cal group separations for the superheavy elements were carried out. 
In the first radiochemical experiment, a thin superheavy element 
sample was prepared and has been continuously counted for sponta- 
neous fission events in a dual surface barrier coincidence counter. In 
the second experiment, two superheavy element fractions were 
obtained and were counted for spontaneous fission events; the two 
fractions contained those elements that co-precipitated with copper 
sulfide from either an acid or basic solution. 


SPONTANEOUS AND INDUCED FISSION 


4649 (NUREG/CR—0162) Delayed beta- and gamma-ray pro- 
duction due to thermal-neutron fission of **°U, spectral distributions 
for times after fission between 2 and 14,000 sec: tabular and graphical 
data. Dickens, J.K.; Love, T.A.; McConnell, J.W.; Emery, J.F.; 
Northcutt, K.J.; Peelle, R.W.; Weaver, H. (Oak Ridge National 
Lab., TN (USA)). 12 Jun 1978. Contract W-7405-ENG-26. 152p. 
(ORNL/NUREG—39). Dep. NTIS, PC A08/MF AO1. 
Fission-product decay energy-release rates were measured for 
thermal-neutron fission of **°U. Samples of mass 1 to 10 pg were 
irradiated for 1 to 100 s by using the fast pneumatic-tube facility at 
the Oak Ridge Research Reactor. The resulting beta- and gamma- 
ray emissions were counted for times-after-fission between 2 and 
14,000 s. The data were obtained for beta and gamma rays separately 
as spectral distributions, N(E/sub y/) vs E/sub y/ and N(E/sub B/) 
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vs E/sub 8/. For the gamma-ray data the spectra were obtained 
with a Nal detector, while for the beta-ray data the spectra were 
obtained by using an NE-110 detector with an anticoincidence 
mantle. The raw data were unfolded to provide spectral distributions 
of moderate resolution. These distributions are given in graphical 
and tabular form as differential cross-section values of d si dE/ 
fission for gamma-ray energy intervals ranging from 10 keV for E/ 
sub y/ less than 0.18 MeV to 100 keV for E/sub y/ greater than 6.8 
MeV, and beta-ray energy intervals ranging from 20 keV for E/sub 
B/ less than 0.25 MeV to 160 keV for E/sub B/ greater than 6.4 
MeV. Counting-time intervals range from 1 s for times-after-fission 
(t/sub w/) less than 6 s to 4000 s for t/sub w/ equals 10‘ s. The 
graphical representations also include calculated spectra using sum- 
mation methods and the ENDF/B-IV fission yield and decay 
scheme data base. 92 figures, 87 tables. 


4650 (NUREG/CR—0171) Fission-product release for 
times following thermal-neutron fission of **1Pu between 2 and 14,000 
seconds. Dickens, J.K.; Emery, J.F.; Love, T.A.; McConnell, J.W.; 
Northcutt, K.J.; Peelle, R.W.; Weaver, H. (Oak Ridge National 
Lab., TN (USA)). 24 Jul 1978. Contract W-7405-ENG-26. 187p. 
(ORNL/NUREG—4?). Dep. NTIS, PC A09/MF A0O1. 
Fission-product decay energy-release rates were measured for 
thermal-neutron fission of **1Pu. Samples of mass 1 and 5 pg were 
irradiated for 1 to 50 s by use of the fast pneumatic-tube facility at 
the Oak Ridge Research Reactor. The resulting beta- and gamma- 
ray emission spectra were recorded for times-after-fission between 2 
and 14,000 s. The data were obtained for beta and gamma rays 
separately as spectral distributions, N(E/sub y/) vs E/sub y/ and 
N(E/sub B/) vs E/sub B/. For the gamma-ray data the spectra were 
obtained with a Nal detector, while for the beta-ray data the spectra 
were obtained by use of an NE110 detector with an anticoincidence 
mantle. The raw data were unfolded to provide spectral distributions 
of modest resolution. Total yield and energy integrals as a function 
of time after fission were obtained from integration over E/sub y/ 
and E/sub 8/. The final differential spectral and integral data are 
given in tabular and graphical form. The total integral energy-release 
data are compared with similar data previously obtained for *°U 
and **°Pu. Following a pulse of fissions the total decay-heat power 
for **'Pu fission is greater by approximately 5 percent than that for 
85 for times after a fission pulse less than 2500 s, and greater by up 
to 40 percent than that for **°Pu. For times after a fission pulse 
greater than 5000 s the decay-heat power for 7*!Pu asymptotically 
approaches that for **°Pu, and is less than that for **°U by approxi- 
mately 25 percent at 14000 s. On an infinite irradiation basis, the 
decay-heat power for 7*'Pu is equal to that for 7*°U for times after 
shutdown less than 100 s, less than that for 7*°U for times after 
shutdown greater than 300 s. The decay-heat power for **'Pu is 
greater than that for *°°Pu for times after shutdown less than 50 s, 
asymptotically approaching and becoming equal to the 7°*Pu decay- 
heat power for longer times after fission. 97 figures, 99 tables. 


4651 (NUREG/CR—0197) Final progress report: fission prod- 
uct beta and gamma energy release. Progress report, January—May 
1978. Dickens, J.K.; Emery, J.F.; Freestone, R.M.; Love, T.A.; 
McConnell, J.W.; Northcutt, K.J.; Peelle, R.W. (Oak Ridge National 
Lab., TN (USA)). 28 Jun 1978. Contract W-7405-ENG-26. 32p. 
(ORNL/NUREG/TM-—223). Dep. NTIS, PC A03/MF AO1. 

This final progress + mm reviews the program. New experi- 
mental*information is given for gamma-ray decay of 7*'Pu and *7U, 
and for cumulative fission yields of 17 fission products produced by 
thermal-neutron fission of **! Pu. 


NUCLEAR THEORY 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 4652 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 4622 


4652 (ORO—5126-48) Theoretical studies in nuclear reaction 
and nuclear structure. Progress report, August 1, 1977—July 31, 1978. 
MacDonald, W.M.; Redish. E.F. (Maryland Univ., College Park 
(USA). Dept. of Physics and Astronomy). 1978. Contract EY-76-S- 
05-5126. 69p. Dep. NTIS, PC A04/MF AO1. 

The research program covers four major areas of nuclear 
theory: reaction theory including both few-body and many-body 
systems, intermediate energy reactions including nucleon-nucleon 
processes, pion physics, and nuclear dynamics. In many-body reac- 
tion theory the major achievement has been the development of a 
unitary and connected Hamiltonian formulation adapted to approxi- 
mate calculations which include 3-body channels. A new analysis of 
isobaric analog states attracts high resolution data parameters which 
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characterize these states and provide information about the nucleon- 
nucleon interaction. The multiple-scattering analysis of approximate- 
ly GeV proton-nucleus scattering has been validated by agreement 
in absolute magnitude with new experimental data, and contributions 
of a nucleon isobar were identified. The Banerjee-Cammarata dyna- 
mical theory of the pion-nucleon interaction has been found to 
satisfy several independent tests of dispersion relations as well as 
predicting experimental phase shifts. In nuclear dynamics a new S- 
matrix theory of time-dependent Hartree-Fock promises to provide a 
new approach to heavy-ion reactions. A list of publications is 
included. 


4653 One-body dissipation and the super-viscidity of nuclei. 
Blocki, J.; Boneh, Y.; Nix, J.R.; Randrup, J.; Robel, M.; Sierk, A.J.; 
Swiatecki, W.J. (Institute for Nuclear Research, Swierk, Poland). 
Ann. Phys. (N. Y.); 113: No. 2, 330-386(Aug 1978). 

This is a study of a type of fluid dynamics dominated by a 
“one-body” dissipation mechanism expected to be relevant for an 
assembly of particles whose mean free paths are comparable to or 
larger than the size of the system. Two simple dissipation formulas 
are derived, one relevant for the process of nuclear fission and the 
other for nuclear collisions. The resulting predictions, free of adjust- 
able parameters, are compared quantitatively with measured fission- 
fragment kinetic energies and qualitatively with nucleus—nucleus 
collision data. The one-body dissipation concept is also tested against 
classical and quantal computer studies of particles in a deforming 
potential well. This brings out special effects associated with the 
symmetries of the well and points to a macroscopic dynamics of 
nuclear deformations which, except for super-fluidity at very low 
temperatures, consists of a smooth background dominated by one- 
body dissipation (‘super-viscidity” of nuclei), on which are super- 
posed modifications due to symmetries and quantization. 


4654 Dynamical and random aspects of transfer in heavy ion 
collisions, Sherman, A.; Sperber, D. (Rensselaer Polytechnic Inst., 
Troy, N.Y. (USA). Dept. of Physics); Sobel, M.I. (Brooklyn Coll., 
N.Y. (USA). Dept. of Physics); Bondorf, J.P. (Copenhagen Univ. 
(Denmark). Niels Bohr Inst.). Z. Phys., A; 286: No. 1, 11-17(1978). 

A classical dynamical theory for heavy-ion collisions is devel- 
oped which allows for transfer through the window between the 
strongly interacting target and projectile. The transfer is treated as a 
random walk process and a feed back effect on the orbital motion 
from the transfer is obtained by adjusting the ion-ion potentials each 
time a transfer occurs. The method is used successfully to analyze 
the reaction Kr + Bi at 600 MeV. It yields very good agreement 
between theory and experiment for the angular distribution. Further- 
more, it accounts very well for the mass distribution at two different 
angles and for the final energy distributions. The analysis allows the 
extraction of friction coefficients, diffusion constant and drift rates, 
which are compared with other models. 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 4217, 4579 


4655 (COO—3243-6, pp 15-22) Charged particle beams for 
radiobiology at RARAF, Colvett, R.D.; Rohrig, N.; Marino, S.A. 
1977. 


In Annual report on research project, October 1, 1976— 
September 30, 1977. 

(1) The extent to which the internal structure of a molecule 
might affect the separation of its constituent atoms after the molecule 
dissociates was investigated. Scattered intensity vs. lateral distance is 
shown (at 46 cm) for beams of 1.25-MeV monatomic deuterons, 2.5- 
MeV diatomic deuterons, and 3.75-MeV triatomic deuterons. It was 
found that the three species of ions have essentially indistinguishable 
scattering parameters; i.e., molecular effects are negligible. (2) Rep- 
resentative LET spectra are shown for deuterons of 2.2, 1.9, and 1.7 
MeV and *He of 6.2 MeV. 3 figures. (RWR) 


4656 (COO—3243-6, pp 33) Measurements of W in methane- 
based issue-equivalent gas. Rohrig, N.; Colvett, R.D. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Values of W-bar are tabulated for protons at 150 keV and 2.7 
MeV, helium at 360 keV and 7.8 MeV, and carbon at 120 keV and 
5.6 MeV. Most errors are less than 1 percent. 1 table. (RWR) 


4657 (UCRL—S52516) Diffraction efficiency and relative inten- 
sity of various x-ray analyzing crystals at Cu/sub Ka/ and Sn/sub 
Ka/ wavelengths and with two surface conditions. Sellick, B.O. Sr. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). | 
4 1978. Contract W-7405S-ENG-48. 8p. Dep. NTIS, PC A02/MF 
AOl. 
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Crystals used for x-ray analysis come in many useful planes 
and 2d spacings with great variation in diffraction efficiency. This 
report compares the diffraction efficiency of 13 different crystals at 
two wavelengths, Cu/sub Ka/ and Sn/sub Ka/, and with two 
surface conditions, first with a cleaved or polished surface and 
second with a ground or sandblasted surface for enhanced diffrac- 
tion. It is not obvious from published information how to select a 
crystal for best detection efficiency for a given plane or 2d spacing. 
The information in this report should help users select a crystal for a 
specific application. 


4658 (WAPD-TM—1268) RCPLI: a program to prepare neu- 
tron and photon cross-section libraries for RCP01 (LWBR Develop- 
ment Program). Dralle, A.V.; Candelore, N.R.; Gast, R.C. (Bettis 
Atomic Power Lab., West Mifflin, PA (USA)). Aug 1978. Contract 
EY-76-C-11-0014. 1llp. Dep. NTIS, PC A06/MF AO1. 

RCPL! is a FORTRAN digital computer program designed 
and developed to prepare neutron and photon cross section libraries 
for the RCPO1 Monte Carlo computer program for solving neutron 
and photon transport problems in three-dimensional geometry with 
detailed energy description. The neutron libraries prepared by 
RCPLI contain detailed Doppler-broadened resonance cross sec- 
tions from unresolved and either single-level or multilevel resonance 
parameters, for any number of nuclides, within an arbitrary energy 
structure, and the photon libraries contain tabulations of the interac- 
tion cross sections and gamma emission spectra. This report de- 
scribes the various RCPL1 program options, calculational details, 
and input requirements. All data used for library construction are 
extracted from a multigroup cross section library system XAP, 
described in an appendix to the report, which contains Evaluated 
Nuclear Data File (ENDF) data. 5 figures, 6 tables. 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 3207, 3225, 4658 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 2654 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 4221, 4237 


4659 (BNL—24747) Gamma-ray energies from the ‘*N(n,y) 
reaction. Greenwood, R.C.; Chrien, R.E. (Idaho National Engineer- 
ing Lab., Idaho Falls (USA)). 1978. Contract EY-76-C-02-0016. 3p. 
(CONF-780926—2). Dep. NTIS, PC A02/MF AOl1. 

From 3. symposium on neutron capture of gamma-ray spec- 
troscopy; Upton, NY, USA (18 Sep 1978). 

A mass difference based B/sub n/(!°N) value was combined 
with y-ray energy difference measurements to provide a consistent 
set of y-ray energies from the 'N(n,y) reaction which are suitable 
for use as energy calibration standards in (n,y) spectroscopy. 


DOSIMETRY 
REFER ALSO TO CITATION(S) 4218 


4660 (COO—3243-6, pp 34-57) Microdosimetry at the BEVA- 
LAC; preliminary results. Kliauga, P.; Lam, Y.M.P.; Colvett, D.; 
Goodman, L.J. 1977. 

In Annual report on research project, October 1, 1976— 
September 30, 1977. 

Experimental procedures and data analysis of a microdosi- 
metry run using two sphere-within-a-sphere-type wall-less propor- 
tional counters are described. “Ar beams of 450 MeV/A were used. 
Microdensimetric distributions are shown for several regions of the 
Bragg curve. The presence of wall effects is noted. 6 figures, 5 
tables. (RWR) 


SOLID STATE PHYSICS 
REFER ALSO TO CITATION(S) 2748, 2749, 3913, 3997, 4635, 4678 


4661 (BNL—24235) Interaction between electrons and tunnel- 
ing levels in metallic glasses. Black, J.L.; Gyorffy, B.L. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
Sp. (CONF-780824—10). Dep. NTIS, PC A02/MF AOl1. 
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From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

A simple model in which the conduction electrons of a 
metallic glass experience a local time-dependent potential due to 
two-level tunneling states is considered. The model exhibits interest- 
ing divergent behavior which is quite different from that predicted 
by an earlier s-d Kondo” model. 


4662 (SAND—78-0993C) Small polaron hopping in magnetic 
semiconductors. Emin, D.; Liu, N.L.H. (Sandia Labs., Albuquerque, 
NM (USA); California Univ., Riverside (USA). Dept. of Physics). 
1978. Contract EY-76-C-04-0789. 4p. (CONF-780919—2). Dep. 
NTIS, PC A02/MF AOl1. 

From 14. conference on the physics of semiconductors; Edin- 
burgh, UK (4 Sep 1978). 

In a number of magnetic insulators it has been hypothesized 
that the charge carriers form small polarons. The transfer of an 
electron between magnetic sites and how the magnetic nature of the 
material affects the rate which characterizes small-polaron hops 
between magnetic sites were studied. The basic transfer processes 
are addressed from a many-electron point in which the itinerant 
electron is treated as indistinguishable from those which contribute 
unpaired spins at the magnetic sites. 


4663 Stress field of a dislocation lying in a plate. Nabarro, 
F.R.N.; Kostlan, E.J. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory and Department of Materials Sci- 
ence and Engineering, University of California, Berkeley, California 
94720). J. Appl. Phys.; 49: No. 11, 5445-5448(Nov 1978). 

The stress field of an edge dislocation lying in the midplane of 
an isotropic plate of thickness 2a with free surfaces is calculated. The 
Burgers vector b lies in the plane of the plate. The field is calculated 
as the sum of two terms: the stresses of the dislocation in an infinite 
medium together with an array of images which annul the tangential 
tractions, and the stresses which annul the normal tractions and are 
derived from a stress function given by a convergent Fourier inte- 
gral. The long-range bending of the beam depends only on the 
integral and agrees with Eshelby’s result. The energy of interaction 
with a similar dislocation at a distance Xa can be expressed by a 
Fourier integral alone. If this integral is evaluated by the method of 
residues, the asymptotic form for large X is given by the poles of the 
integrand with the smallest positive real parts. These do not lie on 
the imaginary axis; the asymptotic form, therefore, shows damped 
oscillations ~3.0075bD sin(1.3843X+0.1175) exp(-3.7488X). The 
first minimum occurs at X=2.4. 


4664 Edge-dislocation displacements in an elastic strip. Moss, 
W.C.; Hoover, W.G. (Lawrence Livermore Laboratory and Depart- 
ment of Applied Science, University of California, Davis-Livermore, 
Livermore, California 94550). J. Appl. Phys; 49: No. 11, 5449- 
5451(Nov 1978). 

A Fourier-transform method is used to obtain the displace- 
ment field for an edge dislocation. The method reproduces known 
results and produces new solutions that can be compared with those 
from atomistic models of edge dislocations. 


4665 Method of production of a heterostructure semiconductor 
waveguide configuration. Kirkby, P.A. (to International Standard 
Electric Corp., New York (USA)). German(FRG) Patent 2,656,532/ 
A/. 7 Jul 1977. 13p. (In German). 

A liquid epitaxy method for the production of heterostructure 
semiconductor waveguide configurations in one working step is 
described. For this purpose, the invention takes advantage of the fact 
that the equilibrium saturation temperature for liquid-phase epitaxy 
is a function of curvature and is higher on convex parts and lower on 
concave parts of the boundary layer. In a fluid solution slightly 
undersaturated with respect to the plane surface, the epitaxial 
growth is therefore limited to a strip along a groove arc. If growth 
takes place on a material with low index of refraction and if the strip 
is covered by growing a layer with still lower index of refraction on 
it, the strip will obtain the properties of an enclosed waveguide. 
With this process, complex optical configurations containing active 
elements, lasers, or light amplifiers can be produced with passive 
waveguides. 


SUPERCONDUCTIVITY 


4666 Inelastic electron tunneling spectroscopy. Wolfram, T. 
(ed.). New York; Springer-Verlag (1978). 250p. (COO—4241-3; 
CONF-7705130—). 

From Conference on electron tunneling; Columbia, MO, 
USA (25 May 1977). 

The conference included 27 papers on reviews, applications 
and theoretical aspects of inelastic electron tunneling, molecular 
absorption on nonmetallic surfaces, and elastic tunneling. (JFP) 


PHYSICS RESEARCH (CONT.) 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 3936, 3937, 3955, 3982, 3983 


4667 (BNL—24168) Fluctuation magnetoconductivity of an ani- 
sotropic dirty superconductor. Da Silva, E.Z.; Gyorffy, B.L. (Brook- 
haven National Lab., Upton, NY (USA)). 1978. Contract EY-76-C- 
02-0016. 5p. (CONF-780824—8). Dep. NTIS, PC A02/MF AOI. 

From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

The fluctuation conductivity is calculated in presence of an 
external magnetic field H as function of the angle between H and the 
current for an anisotropic dirty superconductor. 


4668 (CONF-780718—5) Transient loss analysis and measure- 
ments on normal conductors and composite superconductors. Shen, 
S.S.; Schwall, R.E. (Oak Ridge National Lab., TN (USA)). 1978. 
Contract W-7405-ENG-26. 20p. Dep. NTIS, PC A02/MF AOl1. 

From 7. cryogenic engineering conference; South Kensing- 
ton, London, UK (4 Jul 1978). 

An equivalent-circuit technique is presented for calculation 
and measurement of eddy-current losses in conductors under tran- 
sient external fields. It is demonstrated in this paper that such 
techniques can yield satisfactory results through a much simpler 
mathematical process than that encountered in the conventional field 
theory. Experimental techniques and results of transient loss mea- 
surements on both normal conductors and superconducting compos- 
ites are also presented to verify the model and explore its limits. 


4669 (CONF-780824—1) Experimental determination of the 
quasiparticle distribution function in non-equilibrium su 

Gray, K.E.; Willemsen, H.W. (Argonne National Lab., IL (USA)). 
1978. Contract W-31-109-ENG-38. 7p. Dep. NTIS, PC A02/MF 
AOl. 


From 15. conference on low temperature physics; Grenoble, 
France (23 Aug 1978). 

Results are presented on a technique to determine the distri- 
bution function f(E) in the non-equilibrium state of a superconduc- 
tor. This technique is used to show a more highly peaked f(E) near 
the gap for tunnel injection at low voltages. 


THEORETICAL PHYSICS 


RELATIVITY AND GRAVITATION 


4670 (N—78-16520) Post-Newtonian gravitational bremsstrah- 
lung. Turner, M.; Will, C.M. (Stanford Univ., CA (USA). Dept. of 
Physics). Jul 1977. Contract NSF PHY-76-21454. 28p. (NASA-CR— 
155578; SU-ITP—580). NTIS PC A03/MF AOl. 

Formulae and numerical results are presented for the gravita- 
tional radiation emitted during a low-deflection encounter between 
two massive bodies. Results are valid through post-Newtonian order 
within general relativity. The gravitational waveform, the total 
luminosity and total emitted energy, the angular distribution of 
emitted energy, and the frequency spectrum are discussed in detail. 
A method boosting the accuracy of these quantities to post Newtoni- 
an order is also presented. A numerical comparison of results with 
those of Peters, and of Kovacs and Thorne shows that the post 
Newtonian method is reliable to better than 0.1 percent at v = 0.1 c, 
to a few percent at v = 0.35 c, and to 10 to 20 percent at v = 0.5 c. 


4671 (N—78-16522) Gravitation. Fennelly, A.J. (National 
Aeronautics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center). Jan 1978. 46p. (NASA- 
TM—78151). NTIS PC A03/MF AO1. 

Investigations of several problems of gravitation are dis- 
cussed. The question of the existence of black holes is considered. 
While black holes like those in Einstein’s theory may not exist in 
other gravity theories, trapped surfaces implying such black holes 
certainly do. The theories include those of Brans-Dicke, Lightman- 
Lee, Rosen, and Yang. A similar two-tensor theory of Yilmaz is 
investigated and found inconsistent and nonviable. The Newman- 
Penrose formalism for Riemannian geometries is adapted to general 
gravity theories and used to implement a search for twisting solu- 
tions of the gravity theories for empty and nonempty spaces. The 
method can be used to find the gravitational fields for all viable 
gravity theories. The rotating solutions are of particular importance 
for strong field interpretation of the Stanford/Marshall gyroscope 
experiment. Inhomogeneous cosmologies are examined in Einstein's 
theory as generalizations of homogeneous ones by raising the dimen- 
sion of the invariance groups by one more parameter. The nine 
Bianchi classifications are extended to Rosen's theory of gravity for 
homogeneous cosmological models. 
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4672 Local supersymmetry in Gates, S.J. Jr.; Sha- 

, J.A. (Lyman Laboratory of Physics, Harvard University, ‘Cam- 

idge, Massachusetts 02138), Phys. Rev., D; 18: No. 8, 2768-2775(15 
Oct 1978). 

Supersymmetric Yang-Mills and gravitational theories are 
formulated in terms of connections on superspace. The anticommuta- 
tor of the spinor components of the connections are constrained. 
This gives the usual supersymmetric Yang-Mills theory and a formu- 
lation of supergravity in terms of a gauge phase factor. Supergauge 
invariance is used to reduce the phase factor to Wess-Zumino form, 
leaving the local supersymmetry algebra which agrees with the 
transformations of Breitenlohner. 


OPTICS 
REFER ALSO TO CITATION(S) 4478 


STATISTICAL PHYSICS AND THERMODYNAMICS 


4673 (UCID—17906) Thermal cooling of a cylindrical gas 
bubble. Lee, E.P. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 14 Aug 1978. Contract W-7405-ENG-48. 23p. 
Dep. NTIS, PC A02/MF AO1. 

An analytic calculation of the cooling by thermal conduction 
of a hot, cylindrically symmetric gas bubble is presented. The results 
are in good agreement with an exact numerical calculation. 1 figure, 
4 tables. 


4674 Statistical properties of many-particle spectra. II. Two- 
point correlations and fluctuations. French, J.B.; Mello, P.A.; 
Pandey, A ment of Physics and Astronomy, University of 
Rochester, Rochester, New York 14627, and Physical Research 
Laboratory, Ahmedabad, India). Ann. Phys. (N.Y.); 113: No. 2, 277- 
293(Aug 1978). 

The two-point correlation function for complex spectra de- 
scribed by the Gaussian Orthogonal Ensemble (GOE) is calculated, 
and its essential simplicity displayed, by an elementary procedure 
which derives from orthogonal invariance and the dominance of 
intrinsic binary correlations. The resultant function is used for an 
approximate calculation of the standard fluctuation measures. Good 
agreements are found with exact results where these are available, 
this incidentally demonstrating that the measures are, for the most 
part, two-point measures. It is shown that they vary slowly over the 
spectrum, a result which is in agreement both with experiment and 
with Monte Carlo calculations. The same technique can be used for 
higher-order correlation functions, and possibly also for more com- 
plicated ensembles, in which case the results would be relevant to 
- question why GOE fluctions give a good account of experimen- 
tal results. 


ELECTRICITY AND MAGNETISM 
REFER ALSO TO CITATION(S) 4132 


4675 (UCRL—52443) Experimental study of the use of Bethe 
hole theory for wires behind apertures. Brittingham, J.N.; Deadrick, 
F.J.; Lager, D.L. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 23 Mar 1978. Contract W-7405-ENG-48. 64p. 
Dep. NTIS, PC A04/MF AOl1. 

This report presents an experimental validation of the use of 
Bethe hole theory in the numerical modeling of apertures in struc- 
tures with wires behind the apertures. Three configurations are 
examined in this study: thin, capped cylinders with the wire located 
along the cylinder center; apertures in a plane with a wire; and fat, 
capped cylinders with wire inside. Currently accepted methods that 
use the Bethe hole theory to model the aperture are used to model 
numerically the current on the wires. The numerically generated 
current data are compared with experimental results. This validation 
is performed for both electrically small and large apertures. 55 
figures, 5 tables. 


4676 Identification of e.m. spectrum by known pole sets. Miller, 
E.K.; Brittingham, J.N.; Willows, J.L. (Univ. of California, Liver- 
more). Electron. Lett.; 13: No. 25, 774-775(8 Dec 1977). 

A procedure for obtaining the e.m. poles of an object from its 
frequency-domain transfer function is applied to the scattered fields 
of three shiplike wire models. The possibility for identifying a 
particular ship model in the set of three from its pole set is examined. 
2 figures, 1 table. 


MATHEMATICAL PHYSICS 


4677 Quantitative universality for a class of nonlinear transfor- 
mations. Feigenbaum, M.J. (Theoretical Division, Los Alamos Sci- 
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entific Laboratory, Los Alamos, New Mexico). J. Stat. Phys.; 18: No. 
7, 25-52(Jul 1978). 

A large class of recursion relations x/sub n/+ 1 =Af (x/sub n/ 
) exhibiting infinite bifuracation is shown to a rich quantita- 
tive structure essentially independent of the recursion function. The 
functions considered all have a unique differentiable maximum x-bar. 
With f (x-bar)-f (x) ~ vertical-barx-x-barvertical-bar/sup z/ (for ver- 
tical-barx-x-barvertical-bar sufficiently small), z>1, the universal 
details depend only upon z. In particular, the local structure of high- 
order stability sets is shown to approach universality, rescaling in 
successive bifurcations, asymptotically by the ratio a 
(a =2.5029078750957... for z=2). This structure is determined by a 
universal function g* (x), where the 2/sup n/th iterate of f, f/sup( n/ 
), converges locally to a/sup -n/g* (a/sup n/x) For large n. for the 
class of f's considered there exists a A/sub n/ such that a 2/sup n/- 
point stable limit cycle including x-bar exists: A/sub infinity/-A/sub 
n/~6/sup -n/(6=4.669201609103... for z=2). The numbers a and 6 
have been computationally determined for a range of z through their 
deficitions, for a variety of fs for each z. We present a recursive 
mechanism that explains these results be determining g* as the fixed- 
point (function) of a transformation on the class of f's. At present our 
treatment is heuristic. In a sequel, an exact theory is formulated and 
specific problems of rigor isolated. 


4678 Painleve functions of the third kind. McCoy, B.M.; Tracy, 
C.A.; Wu, T.T. (Univ. of New York, Stony Brook). J. Math. Phys. 
(N. Y.); 18: No. 5, 1058-1092(May 1977). 

The one-parameter family of solutions, eta(theta; v, lambda ), 
that remain bounded as theta — infinity along the positive real theta 
axis is explicitly constructed for the Painleve equation of the third 
kind ww” = (w’)?-theta"'ww’ + 2v theta-'(w* - w) + w‘- 1, 
where, as theta — infinity, eta approximately 1 - lambda [(v + 1/ 
2)2-/sup 2v/ theta ~/sup v/~/sup 1/2/e ~/sup 2 theta/. Further, a 
representation for psi (t;v, lambda) = - In[eta(t/2;v,lambda)], where 
psi(t;v, lambda) satisfies the differential equation psi’ + t™’ psi’ = 
(1/2)sinh(2 psi) + 2vt~! sinh(psi). The small-theta behavior of 
eta(theta;v, lambda) is described for abs. value of lambda < 7™' by 
eta(theta; v, lambda) approximately 2/sup sigma/B theta/sup sigma/ 
. The parameters sigma and B are given as explicit functions of 
lambda and v. Finally, an identity involving the Painleve transcen- 
dent eta(theta;v, lambda) is proved. These results for the specia! case 
v = 0 and lambda = 7™' make rigorous the analysis of the scaling 
limit of the spin—spin correlation function of the two-dimensional 
Ising model. 34 figures. 


4679 Mixed explicit—implicit iterative finite element scheme 
for diffusion-type problems. I. Theory. Neuman, S.P.; Narasimhan, 
T.N. (Univ. of California, Berkeley). Jnt. J. Numer. Methods Eng.; 
11: 309-323(1977). 

A Galerkin finite element formulation of diffusion processes 
based on a diagonal capacity matrix is analyzed from the standpoint 
of local stability and convergence. The theoretical analysis assumes 
that the conductance matrix is locally diagonally dominant, and it is 
shown that one can always construct a finite element network of 
linear triangles satisfying this condition. Time derivatives are re- 
placed by finite differences; a mixed explicit-implicit system of 
algebraic equations results which can be efficiently solved by a point 
iterative technique. In this work the accelerated point iterative 
method is adopted and is shown to converge when the conductance 
matrix is locally diagonally dominant. Several examples are included 
in Part II to demonstrate the efficiency of the new approach. 2 
figures. 


4680 Mixed explicit—implicit iterative finite element scheme 
for diffusion-type problems. II. Solution strategy and examples. Nara- 
simhan, T.N. (Univ. of California, Berkeley); Neuman, S.P.; Ed- 
wards, A.L. Int. J. Numer. Methods Eng.; 11: 325-344(1977). 

Local stability and convergence criteria for the mixed explic- 
it--implicit finite element scheme have been established and it has 
been shown that the proposed iterative method converges under 
certain conditions. Various practical aspects of the solution strategy 
are now described, such as convergence criteria for terminating the 
iterations, automatic control of time step size, reclassification of 
nodes from explicit to implicit during execution, estimation of time 
derivatives, and automatic adjustment of the implicit weight factor. 
Several examples are included to demonstrate certain aspects of the 
pe eae and illustrate the capabilities of the new approach. 8 figures, 6 
tables. 


4681 (BNL-tr—664) Analysis of the Green's functions. Kra- 
sovskii, Yu.P. Translated by S. J. Amoretty from Usp. Mat. Nauk; 
20: No. 5, 267-268(1965). Sp. Dep. NTIS, PC A02/MF AOI. 

For the analysis of the Green functions, an examination is 
made of the boundary value problem for an elliptic equation of order 
2m (1). The method used is based on a successive elimination of the 
main part of the Green vector function, then the main part of the 
remainder, etc., until the last remainder is sufficiently smooth. The 
main result is the following theorem: If a unique solution of the 
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problem (1) exists for any right-hand side of certain given functions, 
then the Green vector function exists for problem (1). Further some 
properties of the Green vector function are set forth. 3 references. 
(JFP) 


FUSION ENERGY 


REFER ALSO TO CITATION(S) 4635 


PLASMA RESEARCH 


4682 Intensified CCD readout system for ultrafast streak cam- 
eras. Cheng, J.C.; Tripp, G.R.; Coleman, L.W. (University of Cali- 
fornia, Lawrence Livermore Laboratory, Livermore, California 
94550). J. Appl. Phys.; 49: No. 11, 5421-5426(Nov 1978). 

The ultrafast streak camera is presently the only comprehen- 
sive temporal diagnostic tool available for laser-fusion studies. An 
internally emplaced CCD readout system has been designed to 
minimize the data reducing complexity, cost, and time delay associ- 
ated with the present phosphor/intensifier/film readout technique. 
Experimental results using the front-illuminated Fairchild 202 CCD 
and the back-illuminated RCA SID 52501 CCD for direct imaging 
of the streak-camera photoelectrons are presented. The important 
sensor requirements which optimize the performance of the CCD in 
the streak-camera application have been defined. 


4683 Theory of optical ray retracing in laser-plasma backscat- 
ter. Lehmberg, R.H. (Naval Research Laboratory, Washington, D. 
C. 20375). Phys. Rev. Lett; 41: No. 13, 863-866(25 Sep 1978). 

It is suggested that the optical ray-retracing effects observed 
in laser-produced plasmas originate from the same mechanism be- 
lieved to cause phase conjugation from backward stimulated proc- 
esses in liquids. This mechanism is elucidated with the aid of a simple 
model, and generalized to include plasma inhomogeneity. A com- 
parison is made with a recent experiment. 


PLASMA CONFINEMENT AND HEATING 


4684 (IC—77-31) Collisional absorption of two laser beams in 
plasma. Mohan, M.; Acharya, R. (International Centre for Theoreti- 
cal Physics, Trieste (Italy)). Apr 1977. 10p. Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

The collisional absorption of two laser beams is considered by 
solving the kinetic equation for the plasma electron. Results show 
that the simultaneous effect of two laser beams on the heating rate is 
greater as compared with the individual contribution of each laser 
beam when the two laser beams have a difference of frequencies 
equal to the plasma frequency. 


4685 (IPPJ—286, pp v) Laboratory and space experiments on 
beam-plasma interaction. Kawashima, N. (Tokyo Univ. (Japan). Inst. 
of Space and Aeronautical Science). May 1977. 

From Workshop on relation between laboratory and space 
plasmas; Nagoya, Japan (28 May 1976). 

In Workshop on relation between laboratory and space plas- 
mas. 

Experiments in laboratory have been performed for the physi- 
cal study of beam-plasma interaction. The recent trend is to use high 
power electron beam. Topics on the beam-plasma interaction are 
strong plasma heating, strong electromagnetic radiation, neutron 
production, etc.. The beam-plasma interaction is very important in 
space physics. Number of phenomena are observable with electron 
beams. The proposed SEPAC (space experiments with particle 
accelerators) as electron and plasma beam experiment is also de- 
scribed. 


4686 (JAERI-M—7313) Numerical simulation of lower hybrid 
wave propagation. Okamoto, M. (Japan Atomic Energy Research 
Inst., Tokyo). Oct 1977. 10p. (In Japanese). Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

Concerning the LHRH (Lower Hybrid Resonance Heating) 
in a tokamak, a numerical simulation is made of the propagation of a 
lower hybrid wave. By solving the system of two-fluid equations and 
Poisson's equation, ray trajectories of the lower hybrid waves are 
traced. The cases of cold plasma approximation, linear approxima- 
tion and nonlinear two-fluid model are examined. The effect of 
density fluctuation due to the presence of a drift wave on the conical 
ray trajectories is also studied. Only the preliminary results are 
presented in this report. 


4687 (JAERI-M—7314) Heat transport due to collisionless 
drift-tearing mode turbulence. Yamanaka, K. (Japan Atomic Energy 
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Research Inst., Tokyo). Oct 1977. 15p. (In Japanese). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

Heat generation and its transport due to collisionless drift- 
tearing mode turbulence are analyzed in the case of slab geometry. 
Turbulent state is assumed within a singular layer. A diffusion 
equation of the distribution function in the velocity space is deduced 
from the quasi-linear Vlasov equation and a time-dependent equilib- 
rium distribution function of electrons is obtained. The distribution 
function becomes a kind of flattop type instead of the Maxwellian 
one. A rate of the heat generation is greater than that of the wave- 
energy generation by about =ko?/k?, where ko is inverse of the 
electron skin depth. Gradients of the temperature and of the number 
density modify the rate spatially. The temperature gradient is found 
to relax itself. Since perturbed magnetic field lines are bent in the 
direction of inhomogeneity, the generated heat is guided along the 
field lines in the direction of inhomogeneity. Convection and diffu- 
sion are considered and both are shown to be equally important. 
These two mechanisms are caused by the gradient on number 
density as well as the temperature gradient. The obtained heat 
transport coefficient is larger than the one in MHD regime. For 
example PLT parameters are considered, the coefficient becomes 
about 20 times larger than that in MHD regime. 


4688 (N—78-16866) Observation of fluctuations responsible for 
stochastic ion heating in a turbulent plasma. Amagishi, Y.; Iguchi, H.; 
Ito, Y.; Kawabe, I. (Nagoya Univ. (Japan). Inst. of Plasma Physics). 
Oct 1977. 17p. (IPPJ—309). NTIS PC A02/MF AO1. 

The correlation time and fluctuation level of ion acoustic 
waves are measured under the condition of turbulent heating using 
twin capacitive probes. At the anomalously resistive time, the corre- 
lation time becomes shorter, typically several periods of ion waves, 
and the energy density of the waves is of the order of n sub e T sub 
e. The ion heating rate previously reported is shown to be due to 
stochastic mechanism. 


4689 (ORNL/TM—6320) Status of the theoretical study of 
microwave heating in EBT. Batchelor, D.B. (Oak Ridge National 
Lab., TN (USA)). Sep 1978. Contract W-7405-ENG-26. 64p. Dep. 
NTIS, PC A04/MF AO1. 

The basic strategy of the theoretical study of microwave 
heating in the ELMO Bumpy Torus (EBT) is outlined and the 
current status of the various aspects of the study is described. There 
are four broad areas which are being investigated: (1) heating and 
wave damping mechanisms, (2) the geometrical optics of microwave 
propagation in EBT, (3) reflection and mode conversion effects at 
regions such as cutoff and resonances where the geometrical optics 
approximation breaks down, and (4) nonlinear effects such as pon- 
deramotive effects and parametric decay. Details are given of the 
geometrical optics code which has been developed to do ray tracing 
in arbitrary three dimensional (3-D) plasma equilibria. Examples are 
given for plasma parameters characteristic of EBT-I and EBT-II. 
Details are also given of the stochastic heating model currently in 
use with the 1-D transport code and of the linear wave damping 
model used in the ray tracing code. The most pressing problems of 
physics yet to be addressed and the directions for future work are 
indicated. 


4690 (PPPL—1471) Alfven resonance heating via magnetosonic 
modes in large tokamaks. Karney, C.F.F.; Perkins, F.W. (Princeton 
Univ., NJ (USA). Plasma Physics Lab.). Aug 1978. Contract EY-76- 
C-02-3073. 12p. Dep. NTIS, PC A02/MF AO1. 

The theory of Alfven resonance heating of tokamaks is ex- 
tended beyond the incompressible MHD model to include finite w/ 
0)/sub i/ effects, which lead to off-diagonal terms in the conductiv- 
ity tensor, and compressibility, which permits the fast Alfven mode. 
The finite frequency effects can greatly change the dissipation result- 
ing from the shear Alfven resonance. With an appropriate choice of 
parameters, the dissipation can vanish allowing high-Q toroidal 
eigenmodes in large tokamaks such as PLT. 


4691 (UCID—17820) Preliminary study of cross-field plasma 
injection in 2XIIB. Cheng, D.Y.; Hartman, C.W.; Simonen, T.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 6 
Jun 1978. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF 
AOl. 

Preliminary results are presented of a study of cross-field 
plasma injection in the 2XIIB mirror machine. Plasma accelerated by 
a coaxial deflagration gun was observed to pass 3.5M across the 
vacuum field, and some trapping was observed when the gun plasma 
intersected a plasma streaming along B at the center of the 
well. Parameters for the experiment are: oun plasma kinetic energy 
50 to 200 eV, n/sub gun/ = 3 x 10'°cm™, streaming plasma 25 to 50 
eV and n/sub streaming/ = 6 x 10" cm=3 duration of both 100 to 
200 psec. For the trapped plasma, n = 2.4 x 10"? cm™3, and the 
decay time is t/sub '/2/ = 400 psec consistent with Coulomb 
scattering loss at 100 eV mean ion energy. 
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4692 (UCRL—80634) 2XIIB plasma confinement experiments. 
Simonen, T.C.; Clauser, J.F.; Coensgen, F.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1978. Contract W- 


7405-ENG-48. 16p. (CONF-780811—6). Dep. NTIS, PC A02/MF 
AOl. 


From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

This paper discusses results of plasma-confinement experi- 
ments in the 2XIIB magnetic mirror device. We report experiments 
attempting to achieve field-reversal using neutral-beam injection in 
which the central magnetic field is reduced by 90% but field lines 
are not closed. Experiments with different neutral-beam aiming show 
that at constant beta both electron temperature and the energy- 
confinement parameter (n tau) increase at larger radius. Finally, we 
discuss recent improvements in electron temperature and microinsta- 
bility measurements. 


4693 Laser heating and magnetic compression of plasma in a 
fast solenoid. Hoida, H.W.; Vlases, G.C. (University of Washington, 
Seattle, Washington 98195). Appl. Phys. Lett.; 33: No. 12, 984-987(15 
Dec 1978). 

A low-8 plasma column a few mm in diameter by 22 cm in 
length is heated by an axially directed CO, laser to a high-8 state in 
a fast rising solenoidal field. Successful heating depends on proper 
timing between the laser pulse and rising field. Typical conditions 
attained are a line energy density of 6 J/cm, T-bar=40 eV, and n/sub 
e/a3 x 10'7e~/cm’, with conditions quite uniform along the length. 
The heating suppresses instabilities which appear under certain con- 
ditions in the non-laser-heated case. 


46: Confining a tokamak plasma with rf-driven currents. 
Fisch, N.J. (Plasma Fusion Center, Massachusetts Institute of Tech- 
nology, Cambridge, Massachusetts 02139). Phys. Rev. Lett.; 41: No. 
13, 873-876(25 Sep 1978). 

Continuous toroidal electron currents, which sustain the po- 
loidal magnetic field in tokamaks, may be = by injecting 
waves with net parallel momentum into the plasma via phased 
waveguide arrays. Waves with high phase velocity can produce a 
current capable of confining a reactor plasma so that steady-state 
tokamak operator with acceptable power dissipation becomes possi- 
ble. 


4695 Measurement of dielectronic recombination rates for the 
iron ions Fe IX—XI. Brooks, R.L.; Datla, R.U.; Griem, H.R. (De- 
artment of Physics and Astronomy, University of Maryland, Col- 
ege Park, Maryland 20742). Phys. Rev. Lett.; 41: No. 2, 107-109(10 
Jul 1978). 

Iron is injected into a well-diagnosed @-pinch plasma. The 
intensities of lines from various ionization stages are measured as 
functions of time and interpreted by means of a time-dependent 
corona ionization-recombination model. Effectve coefficient for die- 
lectronic recombination at electron densities N/sub e/ = 3 x 10% 
cm~* are equal to or smaller than presently accepted theoretical 
values for low-density plasmas. Rate coefficients for ionization tend 
to be smaller than theoretical values. 


4696 Collisional absorption of two laser beams in plasma. 
Mohan, M. (International Centre for Theoretical Physics, Trieste 
(Italy)); Acharya, R. J. Plasma Phys.; 19: 177-182(Feb 1978). 

The collisional absorption of two laser beams is considered by 
solving the kinetic equation for the plasma electron. Results show 
that the simultaneous effects of two laser beams on the heating rate is 
greater as compared with the individual contribution of each laser 
beam when the two laser beams have a difference of frequencies 
equal to the plasma frequency. 


4697 Plasma heating by a relativistic electron beam with second- 
ary instabilities. Tajima, T. (California Univ., Los Angeles (USA). 
Dept. of Physics). J. Plasma Phys.; 63-75(Feb 1978). 

Relativistic electron beam heating of a dense plasma through 
the two-stream instability is studied. A large amplitude beam-plasma 
wave excited by the instability induces waves of wide wavenumber 
spectrum at low phase velocities through secondary parametric 
instability processes. In some cases such a complicated mode cou- 
pling of the beam-plasma wave into low phase velocity waves and 
their saturation may be described in terms of soliton formation. A 
beam stopping length associated with this process is obtained. 


4698 Control of the plasma filament equilibrium in the system 
with travelling magnetic fields. Osovets, S.M.; Popov, I.A. Zh. Tekh. 
Fiz.; 46: No. 4, 689-698(Apr 1977). (In Russian). 

In experiments on plasma confinement by travelling magnetic 
fields conditions of distinctly expressed plasma filament instability 
have been observed. An analysis of signals from magnetic probes at 
different points in an operating chamber cross section has revealed 
that oscillation regimes arise as a consequence of deteriorating 
conditions of equilibrium of the plasma filament with appearance of 
an entrainment drift current in the skin layer. The application of a 
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controlled transverse magnetic field interacting with the current has 
made it possible to control the plasma filament equilibrium inside the 
discharge chamber, thus avoiding the appearance of oscillation re- 
gimes. An analysis of the equation of motion of the plasma filament 
element in a travelling HF field in the presence of the control field 
has made it possible to determine the equilibrium displacement in the 
travelling wave field and the transverse magnetic field necessary for 
the compensation of this displacement. 


4699 High-frequency heating of a dense plasma in a magnetic 
field. Rubenchik, A.M.; Rybak, 1.Ya.; Sturman, B.N. (AN SSSR, 
Novosibirsk. Inst. Avtomatiki i Ehlektrometrii). Zh. Tekh. Fiz.; 46: 
No. 4, 709-717(Apr 1977). (In Russian). 

High-frequency heating of plasma in a magnetic field has been 
studied. The heating is caused by excitation of potential plasma 
oscillations. The main nonlinear process is induced scattering on 
ions. The oscillation distribution in a K space turns out to be sharply 
anisotropic, the oscillations being concentrated near the surface of 
the K=Ko sphere. The energy flow into the plasma has been 
calculated. The portion of energy absorbed by ions has been shown 
to be comparable with the energy flow into the electrons. The 
question of the angular structure of turbulence parametric spectra 
has been investigated. 


4700 Azimuthal distribution of the high-energy a-particle flow 
on chamber walls in an axial-symmetrical tokamak. Kolesnichenko, 
Ya.I.; Fursa, A.D.; Yavorskii, V.A. (AN Ukrainskoj SSR, Kiev. Inst. 
Yadernykh Issledovanij). Fiz. Plazmy; 2: No. 6, 911-921(Nov 1976). 
(In Russian). 

The efficiency of confining high-energy a-particles (thermo- 
nuclear reaction products) in an axial-symmetrical tokamak-reactor 
is considered. The amount and spatial distribution of the particles 
falling onto walls of the discharge chamber due to toroidal drift are 
determined. In specific calculations employed are the parameters of 
the T-20 tokamak. It has been shown that the toroidal drift in the 
facility does not cause any considerable escape of high-energy a- 
particles from plasma. 


4701 Neutralization of a space charge and internal magnetic 
field of a relativistic electron beam on injection into plasma in an 
uniform magnetic field. Krementsov, V.I.; Strelkov, P.S.; Shkvarun- 
ets, A.G. (AN SSSR, Moscow. Fizicheskij Inst.). Fiz. Plazmy; 2: No. 
6, 936-944(Nov 1976). (In Russian). 

Neutralization of a space charge and of a proper magnetic 
field of a beam injected into plasma nas been experimentally investi- 
gated. The experiment consists of the following: the required current 
of injection is established by choosing the geometry of a diode of an 
electron gun, and then the beam in a longitudinal homogeneous 
magnetic field of the 5.4 kOe is injected into the plasma (the column 
of 120 cm in length and of 3 cm in diameter), its density varying 0- 
2.10'* cm®. In this case the plasma density, the current passing along 
a wall, at the beginning and at the end of the chamber, the voltage 
across the diode, the signal from a transducer of potential and the 
current on a collector (at the end of the chamber) have been 
detected. The signal from the transducer is proportional to the total 
charge, which at the known geometry of the charge distribution 
— calculating the potential in the centre, i.e., in the region of 
the beam. 


4702 Plasma heating by magnetoacoustic waves of a finite am- 
plitude. Krasil'nikov, V.A.; Pavlov, V.I. (Moskovskij Gosudarstven- 
nyj Univ. (USSR). Fizicheskij Fakul'tet). Fiz. Plazmy; 2: No. 5, 761- 
766(Sep 1976). (In Russian). 

It is shown that nonlinear effects arising on propagation of 
magnetoacoustic finite-amplitude waves in a perfectly conducting 
plasma may produce an essential contribution to plasma heating up 
to high temperatures. A converging mangetoacoustic (MA) wave of 
a finite amplitude [aes gp snie in a perfectly conducting filament 
across a magnetic field transforms under certain conditions into a 
sawtooth wave causing fast dissipation of input acoustic energy. 
Taking into account the condition of formation of a sawtooth wave 
at Re > | for converging waves at the distance of the order of 1/2 
filament radius, one can estimate characteristic plasma parameters 
for which dissipation of the input energy is realized almost complete- 
ly. The estimates show that for the total power introduced into a 
plasma 10° kW the ion temperature is 10‘ K, the deuterium plasma 
ion density is 3 x 10'* cm~%, the strength of the constant field is 3 x 
10? Oe, the frequency of the alternating field is 2 x 10° Hz at the 
filament 10? cm. When the ion temperature is 107 K, the density is 
10’? cm~*, the field strength is 8 x 10‘ Oe, the frequency is approXi- 
mately 1.5 x 10° Hz at the filament radius of 10? cm. 


4703 Plasma heating in the TM-3 tokamak by means of electron 
cyclotron resonance at magnetic fields up to 25 kOe. Alikaev, V.V.; 
Bobrovskii, G.A.; Poznyak, V.I.; Razumova, K.A.; Sannikov, V.V.; 
Sokolov, Yu.A.; Shmarin, A.A. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 2: No. 3, 390-395(May 1976). (In Russian). 
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The results of an experimental investigation of electroncyclo- 
tron heating (ECH) of plasma in the TM-3 facility with longitudinal 
magnetic fields up to 25 kO are presented. The electron temperature 
distribution in the ECH process has been measured by laser scatter- 
ing. The experiments have been carried out without noticeable 
heating of runaway electrons, the duration of heating being 750 ms. 
These experiments reveal a linear cyclotron mechanism of SHF 
power absorption. The dependence of the energy lifetime of the 
main component of plasma in the tokamak on temperature has been 
measured more exactly than it has been done before. The quantity Bj 
approximately 2.2 has been achieved without breaking stability and 
equilibriun losses of the plasma filament. The lifetime of accelerated 
electrons has been found to increase with their longitudinal energy. 


4704 Some problems of a tokamak with fast-neutral injection. 
Review. Pistunovich, V.I. (Gosudarstvennyj Komitet po 
beng hg Atomnoj a SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 2: No. 1, 3-23(1976). (In Russian). 

An attempt has been made to formulate the fundamental 
physical problems which should be solved for designing a reactor on 
the basis of a tokamak with injection. The problems enumerated 
should be considered particularly for the suggested system, though 
qualitative solutions of some of them have been already known. 
They are the following. 1) Ionization of the atomic beam and 
distribution of the generated ion density. 2) Capture of fast ions by 
the tokamak magnetic field. 3) Anisotropy of the velocity distribu- 
tion function. 4) The effect of the neutral gas density on the shape of 
the one-dimensional distribution function. 5)Stability of the ion dis- 
tribution function on deceleration of the ion beam in plasma. The 
paper permits evaluating the advantages and shortcomings of the 
reactor on the basis of a tokamak with injection from viewpoints of 
the requirements on confinement and heating of plasma, and of the 
effect of impurities and neutral working gas on the output param- 
eters of the reactor. The author believes that the regime of a two- 
component tokamak with small values of quality Q (<=) 3 shows 
greatest advantages over the ignition reactor, though in this case a 
reactor may be economically profitable (Q approximately 10) only 
with an increase of the total quality of the reactor by additional 
energy release in a blanket on using fission reactions. 


4705 Investigation of plasma heating by magnetic pumping with 
nonaxisymmetric alternating fields. Lapshin, V.I.; Stepanov, K.N. 
(Khar’kovskij Gosudarstvennyj Univ. (Ukrainian SSR)). Fiz. Plazmy; 
1: No. 6, 970-978(1975). (In Russian). 

Non-collisional heating is studied of an inhomogeneous 
plasma cylinder with the aid of magnetic pumping with axial non- 
symmetric variable fields running along a constant field at the phase 
velocity w/ksub(ax) which is around an ion thermal velocity or an 
ion sound velocity. The axial wave-number ksub(ax) is assumed to be 
greater that I/R, where R is the major radius of the torus. The 
heating rate at ksub(ax)a approximately | (a is the plasma radius) is 
found to be equal to that in the axial symmetric case. In the event of 
an ion-acoustic resonance (@ approximately ksub(ax) vsub(s) the 
energy absorption rate increases by (Tsub(e)/Tsub(i)) > > 1 times, if 
the resonance occurs in a narrow resonance layer, and by (Tsub(e)/ 
Tsub(i))sup(3/2) times if it does in the entire plasma volume (vsub(s) 
is the sound velocity). If the pumping frequency is of the same order 
as the frequency of drift oscillations of inhomogeneous plasma, the 
pumping field may lead to plasma cooling. This effect is linked with 
a severe non-equilibrium and instability of an inhomogeneous plasma 
in this frequency range. 


PLASMA DIAGNOSTICS 


4706 (AD-A—050773) Critical layer penetration in a cold z- 
pinch plasma by high-intensity 10.6 microns laser radiation. Ackenhu- 
sen, J.G. (Michigan Univ., Ann Arbor (USA). Laser Plasma Interac- 
tion Lab.). Sep 1977. 361p. (LPIL-TR—100). NTIS PC Al6/MF 
AOl. 

Thesis. 

The intensity dependence of transmission of high-intensity 
10.6 micrometer laser radiation through an overdense cold Z-pinch 
plasma has been measured to determine a threshold for transmission. 
A holographic cinema of plasma evolution, obtained independently 
of the CO2 laser, provided initial information about the target 
plasma. An intensity threshold for transmission was measured to be 
about 2.5 x 10 to the 11 W/sq cm for incidence on the pre-pinch 
plasma, and 2 x 10 to the eleven W/sq cm for the post-pinch plasma. 
As the laser intensity was increased above threshold, compression of 
the transmitted pulse was observed from its incident width of 38 nsec 
to a transmitted width of 15 nsec at maximum intensity of 4 x 10 to 
the eleven W/cm. Coincidence measurements between the incident 
and transmitted pulse indicated the blockage of the first portion of 
the pulse and subsequent transmission of the remainder. Analysis of 
the laser-induced shock indicated about 60 to 70 percent energy 
absorptition. Enhanced optical continuum emission from the interac- 
tion volume was attributed to plasma heating. 
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4707 (JAERI-M—7295) FIR-laser scattering for JT-60. Ita- 
gaki, T.; Matoba, T.; Funahashi, A.; Suzuki, Y. (Japan Atomic 
Energy Research Inst., Tokyo). Sep 1977. 39p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A03/MF A011. 

An ion Thomson scattering method with far infrared (FIR) 
laser has been studied for measuring the ion temperature in large 
tokamak JT-60 to be completed in 1981. Ion Thomson scattering has 
the advantage of measuring spatial variation of the ion temperature. 
The ion Thomson scattering in medium tokamak (PLT) and future 
large tokamak (JET) requires a FIR laser of several megawatts. 
Research and development of FIR high power pulse lasers with 
power up to 0.6 MW have proceeded in ion Thomson scattering for 
future high-temperature tokamaks. The FIR laser power will reach 
to the desired several megawatts in a few years, so JAERI plans to 
measure the ion temperature in JT-60 by ion Thomson scattering. A 
noise source of the ion Thomson scattering with 496 m-CHsF laser 
is synchrotron radiation of which the power is similar to NEP of the 
Schottky-barrier diode. However, the synchrotron radiation power 
is one order smaller than that when a FIR laser is 385 »m-D,20O laser. 
The FIR laser power corresponding to a signal to noise ratio of 1 is 
about 4 MW for CHsF laser, and 0.4 MW for D2O laser if NEP of 
the heterodyne mixer is one order less. A FIR laser scattering system 
for JT-60 should be realized with improvement of FIR laser power, 
NEP of heterodyne mixer and reduction of synchrotron radiation. 


4708 (KFTI—75-34, pp 28-34) Fast response of the three- 
mirror submillimeter interferometer on the base of HCN laser. Ber- 
ezhnyj, V.L.; Kononenko, V.I.; Gushchin, V.V. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. (In Russian). 

In Nuclear science and engineering problems. 

A three-mirror interferometer based on an HCN-laser 
(lambda = 337 xm/ for measuring the plasma density in the range of 
1018-10'® cm~ is described. Factors which limit the interferometer’s 
fast responce are considered. The effect of a discharge and scattered 
radiation on the HCN-laser operation is studied. It is demonstrated 
that the three-mirror interferometer based on HCN-laser may ensure 
the detection of the repetition frequency of interference maxima 
reaching 1 MH and be used for measuring the plasma density on a 
variety of pulse facilities. 


4709 (KFTI—75-34, pp 35-38) Device for the phase and fre- 
quency shift indication at the SHF probing of plasma. Nezovibat’ko, 
Yu.N.; Skibenko, A.I.; Skubko, V.A.; Fomin, I.P. (AN Ukrainskoj 
SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1975. (In Russian). 

In Nuclear science and engineering problems. 

A device is described intended for microwave measurements 
of plasma parameters with the use of synchronous modulation of the 
klystron oscillator frequency and detection of frequency and phase 
shifts of a probing wave. The device consists of two units: a shaper 
of interference marks and a generator of series of saw-tooth, rectan- 
gular and step pulses controlled with respect to their duration, 
frequency and amplitude. The electronics of the units are considered. 
Under the conditions of detecting the shift of the resonance frequen- 
cy (the wave lengths of 4 mm and 8 mm) the device allows to take 
up to 12 readings of the plasma density in the range from 2x10® to 
6x10'° cm~* and in the temporal range from 0.6 to 6 ms. Under 
recording the phase shift a sensitivity not below 5 mV is ensured. 
The device guarantees the complex use of both resonator and 
interferometry methods in a broad range of electromagnetic waves 
for measuring plasma parameters. 


4710 (KFTI—75-34, pp 69-71) Plasma electron temperature 
measurements by a triple electric probe. Zalkind, V.M.; Pavlichenko, 
O.S.; Tarasenko, V.P. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekh- 
nicheskij Inst.). 1975. (In Russian). 

In Nuclear science and engineering problems. 

A method of measuring the electron temperature in a plasma 
by means of a triple electric probe is suggested and tested. The 
temperature measurements can be reduced to the measurement of 
the potential of the third probe with respect to one probe of the pair 
on which is put a voltage sufficient for saturation of the voltage- 
current characteristic of a double probe. The advantage of the 
method as compared with conventional probe methods consists in 
that there is no need to measure the probe characteristics and data 
on the parameter measured is obtained directly in an analog form. 


4711 (LA—7400-MS) Primer on laser scattering diagnostics. 
Jahoda, F.C. (Los Alamos Scientific Lab., NM (USA)). Jul 1978. 
Contract W-7405-ENG-36. 37p. Dep. NTIS, PC A03/MF AOl. 

The theory of laser scattering is presented in abbreviated 
format, with emphasis on physical interpretation, followed by sec- 
tions on laser sources, practical considerations in designing experi- 
ments, and current developments in extending the techniques to 
multispace and multitime point measurements. 


4712 (N—78-16344) Direct-reading type microwave interfero- 
meter. Matsuura, K.; Fujita, J.; Ogata, A.; Haba, K. (Nagoya Univ. 
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(Japan). Inst. of Plasma Physics). Oct 1977. 15p. (IPPJ-T—29). 
NTIS PC A02/MF AOl. 

A microwave interferometer was developed and applied to 
the electron density measurement on a hybrid stellerator Tokamak 
device. The interferometer generates an output voltage proportional 
to the number of fringe shifts and also output pulses which indicate 
the change of electron density for the convenience of data process- 
ing, where the resolution is a quarter of fringe shift. The principle is 
based on the digitization of fringe shifts utilizing the phase detection 
of microwave signals with two-level modulation of source frequen- 
cy. With this system and 70 GHz microwave source, a change of 
electron density as rapid as about 2 x 10 to the 13th power/cu cm in 
1 ms was measured. 


4713 (PPPL—1466) Digital multiradian phase display circuit. 
Greenberger, A. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
Aug 1978. Contract EY-76-C-02-3073. 10p. Dep. NTIS, PC A02/ 
MF AOI. 

A synchronous digital circuit has been built for measuring 
and displaying the total phase difference between a signal and a 
reference frequency as a function of time. Intended for use with 
microwave interferometers, the circuit provides a positive output 
voltage which linearly varies with phase up to 128x 27 radians with 
a resolution of +-27/16 radians. In the event that preceding circuit- 
ry detects a loss of signal, the circuit displays a negative voltage as 
an indication. Upon return of the signal, it continues processing with 
the assumption that the interim phase change was less than 7 
radians. An external pulse may reset the displayed phase to 0 +- 277/ 
16 radians regardless of the initial phase difference between the 
signal and reference. 


4714 Measurement of non-Maxwellian electron velocity distri- 
butions in a reflex discharge. Phipps, C.R. Jr. (Los Alamos Scientific 
Lab., N.Mex. (USA)); Bershader, D. J. Plasma Phys.; 19: 267- 
280(Apr 1978). 

Thomson scattering was used to determine space- and time- 
resolved electron velocity distribution components parallel and 
transverse to the magnetic field direction in a Penning-type reflex 
discharge in hydrogen. Electron densities were of the order 10% 
cm~*, and temperatures about 3 eV. For magnetic field strengths less 
than about 200 G, Maxwellian distributions were obtained over an 
energy range six times the thermal energy. Temperatures were in 
excellent agreement with Langmuir probe data. However, for fields 
of about 450 G chaotic plasma potentials were observed with the 
Langmuir probe. In this regime, in which the plasma was unstable, 
Thomson scattering showed electron velocity distributions having 
central temperatures of about 2 eV and wing temperatures of 15-20 
eV. The experiment design employed led to extremely low stray 
light levels permitting clean measurements at the laser wavelength 
and detection of scattered signals as faint as two photons. 


4715 Improved measurement of the electron temperature of a 
low density shock-heated argon plasma by means of microwaves. 
Schneider, C.P. (Messerschmitt-Boelkow-Blohm G.m.b.H., Otto- 
brunn (Germany, F.R.)). J. Plasma Phys.; 19: 15-41(Feb 1978). 

The determination of electron temperature of a low density 
shock-heated argon plasma (3 Torr <= pi: <= 10 Torr, 5500°K 
<= Tz <= 9500°K) by means of microwave diagnostics is im- 
proved with a test section which permits the simultaneous transmis- 
sion of two microwave beams at different frequencies, and with two 
corrections applied to the measured attenuation of transmitted 
waves. The purpose of these corrections is to obtain the true 
attenuation due to wave power dissipation into the plasma, which is 
dependent on the electron temperature and density. The electron 
temperature evaluation technique is described in detail, and results 
are presented. The electron temperature values obtained have a 
range of uncertainty of - 20% and + 10% only, with exceptions at 
the beginning of the test time. 


4716 Experimental study of the electron-atom Bremsstrahlung 
emission in an argon plasma jet. Ranson, P.; Vallee, O.; Chapelle, J. 
(Centre National de la Recherche Scientifique, 45 - Orleans-la- 
Source (France). Centre de Recherches sur la Physique des Hautes 
Temperatures; Orleans Univ., 45 (France)). Rev. Phys. Appl.; 12: No. 
12, 1829-1834(Dec 1977). (In French). 

Electron-neutral atom bremsstrahlung is studied between 0.4 
pm and 5 pm in a decaying argon plasma jet; in visible and infra-red 
range, some discrepancies appear between experimental results and 
theoretical calculations of different authors (Geltman, Stallcop). In 
the infra-red, the discrepancy can be partly explained because theo- 
retical elastic cross sections are higher than experimental values in 
the vicinity of the Ramsauer minimum. In the visible range, a very 
small amount of fast electrons due to superelastic and recombination 
collisions explain the observed discrepancy. 


4717 Measurement of instabilities in a hot and dense plasma 
using millimeter wave scattering techniques. Koechlin, F.; Glaude, V.; 


How, J. (Association Euratom-CEA sur la Fusion, Centre d'Etudes 
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Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique 
du Plasma et de la Fusion Controlee). Rev. Phys. Appl.; 12: No. 11, 
1797-1803(Nov 1977). (In French). 

The use of electromagnetic wave scattering techniques for 
measuring the spectra of plasma turbulence is discussed. The experi- 
mental constraints that must be satisfied for such a measurement in a 
given plasma are examined. Finally, an experiment is presented in 
which the scattering of 2 mm micro-waves (136 GHz) is used to 
investigate the universal drift instability (300 kHz) in the T.F.R. 
Tokamak. 


4718 Impurities in plasma with a high electron density in the 
TM-3 tokamak. Bobrovskii, G.A.; Razumova, K.A.; Sannikov, V.V. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 6, 898- 
904(Nov 1976). (In Russian). 

The energy range of detected quanta is 2.5-7 keV. The 
effective charge of plasma Zef and intensity of the heat continuum, 
radiated by plasma with nsub(e)(0)=8.10sup(13) cm~%, Tsub(e)(0)= 1 
keV (discharge current I=40 kA, Hsub(z)22 k THETA e, 
po=1,5.10~* for Hr) has been measured by means of X-ray spectros- 
copy. The value Zsub(ef) has turned out to be equal to 2 and 
distributed uniformly across the filament cross section. The recom- 
bination effect has been taken into account on calculating Zsub(ef). 
It has been assumed that plasma contained only one kind of impuri- 
ties-oxygen or iron. Then in the central part of the filament 
nsub(i)=6.10sup(11) or 10‘! cm~* for oxygen and iron respectively. 
Variation of Zsub(ef) with discharge parameters obeys the depen- 
dence Zsub(ef) approximately I/nsub(e)sup(-). The electric conduc- 
tivity of plasma calculated from electrotechnical measurements is 2.5 
times less than the value calculated on the basis of the neoclassical 
theory. This divergence can be explained if the electric field distribu- 
tion is supposed to be skinning rather than a uniform one. 


4719 Possibility of the direct measurement of local values of 
hydrogen exited level population in plasma by means of the laser 
radiation resonance scattering method. Kotsubanov, V.D.; Letuchii, 
A.N.; Pavlichenko, O.S. (AN Ukrainskoj SSR, Kharkov. Fiziko- 
Tekhnicheskij Inst.). Fiz. Plazmy; 2: No. 6, 1004-1009(Nov 1976). (In 
Russian). 

Considered is the possibility of determining local values of the 
hydrogen atom density in plasma by the laser radiation resonance 
scattering on an organic dye. Modification of the method has been 
proposed consisting in the cascade resonance excitation of levels. 
The proposed method of the cascade level excitation makes it 
possible to avoid the difficulties related to the application of statisti- 
cal models of atom level population and to use scanning and spectral 
equipment in a visible range. A 10*W laser in the spectrum of 2-4 A 
in width is required for carrying out the experiments on the reso- 
nance light scattering in hydrogen in the region of Hsub(asub(0)). 
Modern dye lasers satisfy the conditions. Using the cascade pumping 
ls —> 2p — 3d it is possible to increase essentially (by an order) the 
sensitivity of the method. 


4720 Investigation of a THETA-pinch with the axial current- 
carrying rod by light scattering method. Volkov, Ya.F.; Dyatlov, 
V.G.; Kotsubanov, V.D.; Mitina, N.I. (AN Ukrainskoj SSR, Khar- 
kov. Fiziko-Tekhnicheskij Inst.). Fiz. Plazmy; 2: No. 5, 737-741(Sep 
1976). (In Russian). 

The paper is devoted to local measurement of the electron 
temperature and density of helium and hydrogen plasma at different 
times and to comparison of the results of measuring the density with 
those obtained earlier by means of an infrared interferometer. A 
discharge is realized at the initial pressures of (1 - 10)X10~* mm Hg, 
the electron density at the moment of maximum compression being 
0.5-5x10'® cm~*. The electron temperature in a discharge in hydro- 
gen is always 2.5-3 times higher than in a helium discharge and 
reaches Tsub(e) approximately 100 -150 eV. The measured time 
dependence of the electron density has been compared with such 
dependence obtained by means of an infrared interferometer. The 
results agree satisfactorily only for the moment of maximum com- 
pression and later. During the compression the measured scattered 
light is 2-3 times higher than that which might have been expected 
for the plasma density measured by an infrared interferometer, that is 
apparently related with a plasma turbulent state at that time. The 
more so that high turbulent electric fields have been measured 
earlier by Stark broadening of a Hell line. The three-channel system 
has made it possible to draw a conclusion that the central part of the 
scattering line exhibits elevated intensity which might be related 
with the plasma turbulent state. 


4721 0.337 mm three-mirror interferometer for plasma diagnos- 
tics. Malykh, N.I.; Yampol’skii, E.S.; Nagornyi, A.G.; Malykh, 
L.Ya.; Khizhnyi, V.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Sukhumi. Fiziko-Tekhnicheskij Inst.). Fiz. 
Plazmy; 2: No. 3, 492-498(May 1976). (In Russian). 

The results of an experimental investigation of the amplitude- 
frequency characteristic (AFC) of a three-mirror interferometer are 
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presented; these results are compared with the recently proposed 
theory and with the data obtained on a plasma facility. Recommen- 
dations on alignment of the interferometer are proposed. A HCN 
laser with a high-frequency pumping has been investigated, the 
modulation frequency range being 20-500 kHz. The form of the 
AFC has been shown to depend on the degree of laser saturation. 


4722 Corpuscular diagnostics of a quasistationary thermonucle- 
ar plasma, Petrov, M.P. (AN SSSR, Leningrad. Fiziko-Tekhniches- 
kij Inst.). Fiz. Plazmy; 2: No. 3, 371-389(May 1976). (In Russian). 

The review is devoted to the problem of applying the corpus- 
cular diagnostics methods at thermonuclear facilities with magnetic 
containment of plasma and to the development of the methods 
accordingly to up-to-date requirements. Two groups of diagnostics 
methods (passive and active) have been considered in view of their 
application in tokamaks with the following plasma parameters: the 
density plasma 10** -10'* cm™%, the electron and ion temperature 
from several hundreds of eV to keV, the plasma containment time up 
to several tens of ms, the small diameter of the plasma filament 40-50 
cm. The methods are described in detail and the schemes of devices 
for obtaining information on the ion energy distribution and the ion 
temperature, the lifetime of plasma ions relative to charge exchange, 
the role of charge exchange and the heat removal from the ion 
component are presented. 


4723 Polychromator on the basis of the MDR-2 monochromator 
for plasma diagnostics by the method of laser radiation scattering. 
Sannikov, V.V. Prib. Tekh. Eksp.; No. 5, 185-186(1976). (In Russian). 

A spectral apparatus based on a monochromator 2, which is 
intended for the high-temperature plasma diagnostics by the Thom- 
son scattering is described. The apparatus has been used in the 
experiments characterized by a high-intense background a scattered 
light. For the suppression of the laser spectral line a selecting ruby 
filter has been employed. The monochromator allows the plasma 
temperature to be measured in the range from 100 to 1,500 eV. 


4724 Three-mirror interferometer with argon ion laser for deter- 
mination of electron concentration in a dense plasma. Razmadze, 
N.A.; Chkuaseli, Z.D.; Gol’dinov, L.L. (Gosudarstvennyj Komitet 
po Ispol'zovaniyu Atomnoj Ehnergii SSSR, Sukhumi. Fiziko-Tekh- 
nicheskij Inst.). Fiz. Plazmy; 2: No. 1, 44-48(1976). (In Russian). 

A three-mirror interferometer without visualization of inter- 
ference bands has been assembled on applying an ion argon laser. 
Since such a laser has a high amplification factor, its application in 
the interferometer has made it possible to achieve good time resolu- 
tion (< or approximately 1 ys) on measuring the electron density in 
the theta-pinch dense plasma (nsub(e) approximately 10'*cm~*). The 
interferometer calibration, variation of the modulation depth of a 
laser radiation depending on the rate of the optical path variation in 
a standard resonator has been carried out by means of a moving 
mirror. The results of measurements performed by the interfero- 
meter agree with those obtained on the basis of measuring the Stark 
broadening of the line and by the resonance absorption of the laser 
radiation lambda 4880 A (Ar” ) in the deuterium plasma with a argon 
slight impurity. 


PLASMA KINETICS - GENERAL 


4725 Electrode regime of a noncylindrical Z-pinch. Bazdenkov, 
S.V.; Gureev, K.G.; Filippov, N.V. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 2: No. 5, 730-736(Sep 1976). (In Russian). 

With the aim of investigating phenomena occurring in elec- 
trode regime of the non-cylindrical Z pinch, using two-dimensional 
calculation of MHD equations of plasma it has been demonstrated 
how a magnetic field inside the layer of a metallic vapour of 1 mm in 
thickness propagates from an electrode with the velocity of 107 cm/ 
c. The discharge plasma is considered to be fully ionized and 
quasineutral, the shape of the discharge cylindrically symmetrical 
and the effect of recombination process negligibly small. Xenon is 
added to deuterium. Diffusion of the magnetic field in the vapour 
layer leads to formation of a radial current component and, conse- 
quently, of a magnetic piston pushing plasma from the anode. A 
picture of current shell motion is obtained for the case when a 
possible evaporation of an electrode surface is admitted. It follows 
from the solution that an addition of xenon to deuterium and an 
incrse thus in the electron temperature as a result of dissipation of 
the heavy-gas kinetic energy and also a decrease of the Hall param- 
eter due to xenon high ionization produce more favourable condi- 
tions for evaporation of the anode. 


PLASMA KINETICS - EXPERIMENTAL 


4726 (JAERI-M—7309) Loss mechanism of the superthermal 
electrons across the separatrix into the scrape-off layer in DIVA. 
Yamamoto, S.; Sengoku, S.; Kimura, H.; Shimomura, Y.; Maeda, H. 
(Japan Atomic Energy Research Inst., Tokyo). Oct 1977. 22p. Dep. 
NTIS (US Sales Only), PC A03/MF AO1. 
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Behavior of superthermal electrons is investigated by using X- 
ray measurement and electrostatic energy analyser. Superthermal 
electrons are divided into two groups; i.e. high energy electrons (10 
keV - 100 keV) and epithermal electrons (150 eV - 500 eV). Loss 
flux of the epithermal electrons is obtained and their loss is shown to 
be explained by destruction of magnetic surfaces near the separatrix 
due to non-axisymmetric perturbations. Two-dimensional path of 
high energy electrons is obtained and the effects of non-axisymme- 
tric perturbations on the drift surface are described. 


4727 Charged particle density profiles in the flat plate bound- 
ary-layer in the atmospheric pressure plasma. Suzuki, M.; Kanzawa, 
A. (Tokyo Inst. of Tech. (Japan)). Nippon Kikai Gakkai Rombunshu; 
43: No. 371, 2695- 27030 1977). (In Jepennid: 

Experimental and theoretical analyses were made on the 
charged particle density distribution within a boundary-layer around 
a flat plate placed in an atmospheric pressure argon plasma jet whose 
temperature and velocity distributions are known. Apparatus and 
experimental methods employed in this study are explained in the 
first part. The argon flow rate, discharge voltage and current were 
8.5 1/min, 18 V, and 360 A, respectively. A platinum wire of 0.2 mm 
diameter covered with a porcelain tube of 0.5 mm outer diameter 
was used as the probe. The effects of the sweep velocity and the 
electric potential of the probe on the ion current was investigated. 
As for the theoretical analysis, the equations of continuity, conserva- 
tions of momentum and energy were solved numerically using 
physical constants obtained from the simple kinotic theory. The 
effect of ion-electron recombination was also taken into account. 
Experimental data and the results of theoretical analysis were pre- 
sented and compared for discussion. The main conclusion obtained 
from this study was that there is a nearly thermal equilibrium at the 
edge of the boundary-layer. 


PLASMA KINETICS - THEORETICAL 


4728 (COO—2456-57) Contribution to RFP workshop, session 


5. Heating and diffusion. Park, W.; Chu, C.K. (Columbia Univ., New 
York (USA)). 1978. Contract EY-76-S-02-2456. 10p. (CONF- 
780906—3). Dep. NTIS, PC A02/MF AO1. 

From Reversed field pinch workshop; Padua, Italy (4 Sep 


1978). 

Results are summarized of two-dimensional MHD simulations 
of the reversed field pinches Eta-Beta, ZT-1, ZT-S, and ZT-40. The 
model used is the single-fluid, time-dependent, axisymmetric (i.e., no 
toroidal variation) magnetohydrodynamic in rene with dissipation. 
Initial conditions assume a fully ionized cold (approximately 1 eV) 
plasma-at-rest, with appropriate bias toroidal field. The equations are 
driven by time-dependent boundary conditions: the toroidal field B/ 
sub z/(t), and the poloidal flux chi (t), prescribed as functions of time 
in agreement with the experimental conditions. The poloidal flux is 
indirectly extrapolated from the prescribed toroidal current I/sub z/ 
(t). 


4729 (GA-A—15027) MOTHRA: a cavity eigenmode code for 
nonuniform magnetized plasma. Chu, C.; Sperling, J.L. (General 
Atomic Co., San Diego, CA (USA)). Jun 1978. Contract EY-76-C- 
03-0167-038. 23p. Dep. NTIS, PC A02/MF AOl1. 

A method has been developed to calculate the electromagnet- 
ic cavity eigenmode structures for nonuniform plasma in nonuniform 
d.c. magnetic field. The plasma is in a metallic chamber of rectangu- 
lar cross-section and can have arbitrary cross-section profiles. The 
results of the mode structure show good agreement with analytic 
solutions in some representative problems. Various linear damping 
processes as well as resistive damping can also be included. 


4730 (IPPJ—308) Anomalous plasma due to a. 
magnetic drift wave fluctuations. Inoue, S.; Itoh, K.; Tange, T. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Oct 1977. 12p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

The anomalous particle and heat fluxes in a finite 8 inhomo- 
geneous plasma due to electromagnetic drift wave fluctuations in a 
strongly-sheared magnetic field are obtained correct to the first 
order with respect to A(plasma pressure/magnetic pressure). Using 
the proper eigenfunctions of perturbed field, we show that the 
transport is reduced by the finite 8 effect regardless of the formation 
of fluctuating magnetic islands. Broken ambipolarity is also found. 


4731 (LA-UR—78-1541) Application of nonequilibrium quan- 
tum statistical mechanics to homogeneous nucleation. Larson, A.R.; 
Cantrell, C.D. (Los Alamos Scientific Lab., NM (USA)). 1978. 
Contract W-7504-ENG-36. 18p. (CONF-780728—1). Dep. NTIS, 
PC A02/MF AOI. 

From 11. symposium on rarefied gas dynamics; Cannes, 
France (3 Jul 1978). 

The master equation for cluster growth and evaporation is 
derived from many-body quantum mechanics and from a modified 
version of quantum damping theory used in laser physics. For 
application to nucleation theory, the quantum damping theory has 
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been generalized to include system and reservoir states that are not 
ate entities. Formulae for rate constants are obtained. Solutions 
of the master equation yield equations of state and system-averaged 
pm recognized as thermodynamic variables. Formulae for 
Helmholtz free energies of clusters in a Debye approximation are 
derived. Coexistence-line equations for pressure volume, and number 
of clusters are obtained from equations-of-state analysis. Coexistence- 
line and surface-tension data are used to obtain values of parameters 
for the Debye approximation. These data are employed in calculat- 
ing both the nucleation current in diffusion cloud chamber experi- 
ments and the onset of condensation in expansion nozzle experi- 
ments. Theoretical and experimental results are similar for both 
cloud-chamber and nozzle experiments, which measure water. 


4732 Relativistic Boltzmann-theory for a plasma. IV. A vari- 
ational method. van Erkelens, H.; van Leeuwen, W.A. (Amsterdam 
Univ. (Netherlands). Instituut voor Theoretische Fysica). Physica, A; 
91: No. 1, 88-98(Apr 1978). 

By applying a variational method expressions are derived for 
the transport coefficients of a multicomponent mixture of charged 
particles moving with relativistic speeds. 


4733 Statistical mechanics of composite particles. II. Extension 
of the first Girardeau formulation 4 means of a projection technique. 
Fleckinger, R.; Gomes, A.; Soulet, Y. (Toulouse-3 Univ., 31 
(France)). Physica, A; 91: No. 1, 33-48(Apr 1978). 

This paper is concerned with the statistical mechanics of an 
hydrogenic plasma. Ions are no more randomly fixed, however the 
present formulation is similar to that of paper (I): starting from the 
‘physical’ problem the authors introduce an ‘ideal’ problem, with an 
enlarged state space, defined in such a way that its dynamical 
evolution leads to the dynamical evolution of the ‘physical’ one by 
means of a projection technique. The fundamental features of the 
‘ideal’ problem make it simpler than the physical one: usual commu- 
tation relations for the ‘ideal’ creation and annihilation operators and 
two-particle hamiltonian (instead of an infinite-number-of-particle 
hamiltonian as in all previous works). 


4734 Exchange quantum corrections in the one-component 
plasma. Jancovici, B. (Paris-11 Univ., 91 - Orsay (France). Lab. de 
Physique Theorique et Hautes Energies). Physica, A; 91: No. 1, 152- 
160(Apr 1978). 

The leading term of the exchange quantum correction to the 
free energy of a dense one component plasma is computed in the 
near-classical limit. Two-body exchange is dominant. The path- 
integral method is used in semi-classical limit. The exchange free 
energy is found to be exponentially small. 


4735 Kinetic theory of binary correlations in turbulent plasmas. 
Misguich, J.H. (CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee); Balescu, R. J. Plasma Phys.; 19: 147-176(Feb 1978). 

The two-particle correlations in a turbulent plasma are ana- 
lyzed on a quite general basis by using the modern methods of non- 
equilibrium statistical mechanics. It is shown that the binary correla- 
tions can be split (in a time invariant way) into a part which decays 
quickly by ballistic motion, and a long-living part: ‘the natural 
correlations’. The latter are continuously regenerated from the one- 
particle distribution function by the internal interactions, even in the 
absence of true collisions. The general theory can be made o 
ational by using approximation schemes, among which the ‘RQL2’ 
method, which generalizes the renormalized quasi-linear approxima- 
tion, leads to results comparable to, but more general than, those 
developed by previous authors. The explicit relation of the long- 
living enhanced correlations to the concept of ‘clumps’ will be 
developed in a forthcoming paper. 


4736 Elementary derivation of the kinetic equation for the two- 
dimensional guiding centre plasma. Mond, M.; Knorr, G. (lowa 
Univ., Iowa City (USA). Dept. of Physics and Astronomy). J. 
Plasma Phys.; 19: 121-133(Feb 1978). 

A kinetic equation for a two-dimensional inviscid hydrodyna- 
mic fluid is derived in two ways. First, the equations of motion for 
the modes of the fluid are interpreted as stochastic equations resem- 
bling the Langevin equation. To lowest order a Fokker-Planck 
equation can be derived which is the kinetic equation for one mode. 
Secondly, a suitable iteration scheme is applied to the Hopf equation 
which results in the same kinetic equation. A parameter describing 
the time scale is arbitrary and cannot be determined by the applied 
methods alone. It is shown that the kinetic equation satisfies the 
conservation requirements and relaxes to an equilibrium which is a 
rigorous solution of the Hopf equation. 


4737 Field of magnetic dipole in a hot magnetized plasma. 
Makarov, G.I.; Solov’ev, O.V. Vestn. Leningr. Univ., Fiz., Khim.; 22: 
No. 4, 27-32(Nov 1977). (In Russian). 

Excitation of magnetic waves by an elementary magnetic 
dipole in a homogeneous infinite anisotropic hot plasma with an 
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uniform magnetostatic field is considered in terms of the theory of 
magnetohydrodynamics (MD). It is established that the magnetic 
dipole, orientated along the external constant magnetic field, in a 
linear approximation excites two magnetoacoustic waves: the slow 
wave and the fast one. Asymptotic representation of the field of 
these waves is investigated from the standpoint of spatial distribution 
of the radiation. Effects, caused by a finiteness of plasma electric 
conductivity, are discussed as well. 


4738 Equilibrium density of H~™ in a low pressure hydrogen 
plasma. Nicolopoulou, E.; Bacal, M.; Doucet, H.J. (Ecole Polytech- 
nique, 91 - Palaiseau (France)). J. Phys. (Paris); 38: No. 11, 1399- 
1 Nov 1977). 

The equilibrium density of hydrogen negative ions in a hydro- 
gen low pressure plasma was calculated taking into account the 
various known production and destruction processes. It is shown 
that in most plasma conditions the contribution of dissociative re- 
combination to H™ production is essential. Due to this process higher 
H™ densities are calculated than those obtained when dissociative 
electron attachment only is considered. However the calculated 
densities are approximately 100 times lower than the experimental 
values found in low pressure hydrogen plasmas. This discrepancy 
suggests that the dominant negative ion formation process in hydro- 
gen plasma has not yet been identified. 


4739 Correlation function of a turbulent ay Pelletier, G.; 
Pomot, C. (Grenoble-1 Univ., 38 (France)). C. R. Hebd. Seances 
Acad. Sci., Ser. B; 285: No. 4, 89-92(12 Sep 1977). (In French). 

The structure of the kinetic equation describing a turbulent 
state, in a stationary spectrum excited by macroparticle discreteness 
is shown. A building of the correlation function based on trapping is 
proposed. 


4740 Emission from a weakly ionized semibounded plasma. Za- 
—— A.G.; Krivtsun, I.V.; Yakimenko, I.P. (AN Ukrainskoj 

SR, Kiev. Inst. Teoreticheskoj Fiziki). Ukr. Fiz. Zh. (Russ. Ed.); 22: 
No. 9, 1535-1542(Sep 1977). (In Russian). 

The influence of the collisions between charged and neutral 
particles on the spectral distributions of spontaneous emission from 
semibounded partially ionized plasma is considered in terms of the 
model representations. Main attention is paid to elucidating the 
relative role of different dissipative mechanisms (collisionless elec- 
tron and ion Landau damping and collisions with neutrals) in forma- 
tion of the radiation spectrum in case of the half-space of weakly 
ionized plasma. The applicability of the hydrodynamical theory of 
the thermal emission from semibounded plasma is studied. 


4741 Correlation function of microcurrents and tensor of plasma 
conductivity in electric and magnetic crossed fields. Tereshchenko, 
V.D.; Tereshchenko, E.D. (AN SSSR, Kol'skij Filial. Polyarnyj 
Geofizicheskij Inst.). Zh. Tekh. Fiz.; 46: No. 4, 699-703(Apr 1977). 
(In Russian). 

A calculation of the correlation function for microcurrents of 
noninteracting particles of a high-temperature magnetized plasma 
moving along some arbitrary direction with respect to a magnetic 
field is described. On the basis of the reversion of the generalized 
fluctuation-dissipation relationship for nonequilibrium systems expes- 
sions have been derived for the tensor of plasma conductivity in the 
case being considered. Making use of the formula for the correlation 
function and for the conductivity tensor it is possible to analyze the 
spectral density of a scattered signal. It turns out that taking into 
account directed particle fluxes irrespective of their source results in 
the Doppler shift of the scattered radiation frequency. 


4742 Study on a possibility of a steady-state thermonuclear 
reaction in a tokamak. Kolesnichenko, Ya.I.; Reznik, S.N.; Fursa, 
A.D. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). Fiz. 
Plazmy; 2: No. 6, 905-910(Nov 1976). (In Russian). 

It has been shown that steady-state (quasistationary) self- 
sustaining thermonuclear D-T reaction may take place in toroidal 
facilities of the tokamak type, in which the plasma radius being 
sufficiently large. The steady-state temperature of plasma may be 
rather high. Thus, in a plasma filament with 100-200 cm in radius for 
a neoclassical character of transfer processes the temperature in the 
central region of plasma may account for 70 keV in a steady-state 
regime. The steady-state temperature distribution sets in spontane- 
ously due to thermal thermonuclear instability, if plasma has been 
preliminarily heated up to the temperature of the order of 10 keV. 
The steady-state thermonuclear reaction is also possible in the range 
of lower temperatures than those mentioned above under the condi- 
tion of control of the energy balance in plasma. 


4743 Weak ionized plasma rotation by a rotating electromagnet- 
ic field. Sidorov, V.P.; Minenko, V.P.; Soldatenkov, T.R. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Sukhumi. Fiziko-Tekhnicheskij Inst.). Fiz. Plazmy; 2: No. 6, 980- 
988(Nov 1976). (In Russian). 
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Partialy ionized plasma rotated by a high-frequency field and 
confined by walls of a cylinder has been theoretically investigated. 
The stationary velocity profiles of electrons, ions and atoms have 
been found with taking account of viscosity. The electron compo- 
nent is set in rotation by nonlinear interaction of a field with plasma. 
Heavy particles are carried away by the electron wind. It has been 
shown that in a sufficiently dense plasma, in which the ranges of 
electrons, ions and atoms are small against the cylinder radius, the 
rotation is effeciently transferred to ions and atoms. In this case the 
neutral component only slightly falls behind the ion one. The density 
distribution over radius have been found. Rotation velocities of the 
order of or higher than the thermal ion one and noticeable drops of 
density from the rotation axis to periphery have been achieved at a 
relatively low current in the external circuit. This makes it possible 
to apply this system for technical purposes, for instance, for separat- 
ing isotopes, for removing the impurities from thermonuclear plasma 
in the systems of the tokamak type. 


4744 Proton neutralization by impurity ions in a high tempera- 
ture hydrogen plasma. Zhdanov, V.P.; Chibisov, M.I. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 5, 851-857(Sep 1976). 
(In Russian). 

Presented are calculations of the effective cross sections of 
proton neutralization on positive ions of impurity atoms in a high- 
temperature hydrogen plasma. The quantity of traverse and spacing 
of terms has been calculated using exact asymptotic expansions of 
wave functions. Charge exchange is considered for the cases when 
an ion electron shell possesses a momentum. The charge exchange of 
protons on singly charged ions of metal atoms is shown to be the 
main process of production of doubly charged ions of metal atom 
impurities. The charge exchange on impurities is a supplementary 
channel of proton transfer to plasma periphery. 


4745 To the theory of a weak-ionized plasma in a magnetic field. 
Gurin, A.A. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledo- 
vanij). Fiz. Plazmy; 2: No. 3, 422-428(May 1976). (In Russian). 

The theory of the Schottky ambipolar diffusion has been 
generalized for the case of a magnetoactive plasma inhomogeneous 
both along and across a magnetic field. The equation has been 
derived describing diffusion decay of the plasma density in a cylin- 
der with conducting or dielectric walls, its magnetic field being 
parallel to the cylinder axis. On the basis of this equation the effect 
of boundary conditions on the efficient coefficients for plasma diffu- 
sion across the magnetic field has been discussed. 


4746 Thermodynamic stability of a strong nonideal plasma. Ma- 
galinskii, V.B. (Universitet Druzhby Narodov, Moscow (USSR)). 
Fiz. Plazmy; 2: No. 3, 499-509(May 1976). (In Russian). 

Some new approaches (optimized gaussian approximation and 
entropy method of optimal simulation) in the statistical theory of a 
strongly non-ideal plasma are formulated. In the absence of degener- 
ation in a simple analytical form presented are the corresponding 
equations of state and plasma different parameters at the critical 
point corresponding to the thermodynamic stability loss. The results 
obtained by the approaches are in good agreement with one another. 


PLASMA PRODUCTION 


4747 Cross sections for electron impact ionization of multi- 
charged ions. Barfield, W.D. (Univ of Calif, Los Alamos Sci Lab, 
NM). JEEE Trans. Plasma Sci.; PS-6: No. 1, 71-75(Mar 1978). 

Electron impact ionization cross sections calculated by means 
of two semi-empirical expressions (Lotz, Seaton), a semiclassical 
model (Burgess: “ECIP”), and a simple quantum approximation 
(Seaton) are compared with results of more elaborate quantum 
(Coulomb-Born) calculations and measurements for several multi- 
charged ions (N$sup 2+$, Mg$sup 2+$, C$sup 3+$, O$sup 3+$, 
C$sup 5+$, O$sup 5+$, Fe$sup 14+$). While in some cases the 
comparisons are not definitive, the simple formula of Lotz appears to 
represent the C-B and experimental results more consistently than 
the other methods. 27 refs. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 4697, 4717, 4768, 4783, 4805, 4865 


4748 Stability of a stratified partially ionized plasma in a verti- 
cal magnetic field. Maheshwari, S.L.; Bhatia, P.K. (Jodhpur Univ. 
(India)). J. Plasma Phys.; 19: 183-191(Feb 1978). 

The dynamic stability of a stratified layer of partially ionized 
compressible plasma is discussed to investigate the effects of finite 
electrical conductivity and ion viscosity. The prevailing magnetic 
field is assumed to be uniform and vertical. For a semi-infinite 
plasma having a one-dimensional (exponential) density gradient 
along the vertical, the dispersion relation has been obtained by 
variational methods. It is found that the ion viscosity and ion-neutral 
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collisions, whether included jointly or separately, do not change the 
stability criterion of the perfectly conducting system. Their inclu- 
sion, however, has a tendency to reduce the growth rate of the 
unstable perturbations showing that they have a stabilizing influence. 
On the other hand the inclusion of the effects of finite resistivity and 
compressibility of the medium is found to be destabilizing as the 
wavenumber range over which the plasma would otherwise be 
stable, becomes unstable. 


4749 (IPPJ—307) Boundary conditions for a simulation plasma 
in a magnetic field. Naitou, H.; Kamimura, T.; Tokuda, S. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Sep 1977. 27p. Dep. Ss 
(US Sales Only), PC A03/MF AO1. 

Different treatments of the particles at the boundary wall in a 
magnetized and bounded simulation plasma are studied extensively. 
It is shown that Lee and Okuda’s boundary conditions are numeri- 
cally unstable. The existence of drift wave-like instability at the 
boundary is verified numerically. Methods to eliminate this surface 
instability are presented, which do not produce any density gradients 
or surface currents at the boundary. 


4750 (JAERI-M—7310) Two-dimensional simulation of the 
MHD stability, (2). Kurita, G.; Amano, T. (Japan Atomic Energy 
Research Inst., Tokyo). Sep 1977. 40p. Dep. NTIS (US Sales Only), 
PC A03/MF AOl1. 

Growth rate and eigen-function of the MHD instability of a 
toroidal plasma were calculated numerically as an initial-boundary 
value problem. When a conducting shell is away from the plasma, 
toroidicity hardly influences growth rate of the external kink modes 
in a slender tokamak, but it stabilizes the modes in a fat tokamak. On 
the other hand, when the shell is near to the plasma, the unstable 
external modes are stabilized by both toroidicity and shell effect. 


4751 (ORNL/TM—46419) Stability of tokamaks with elongated 
cross section. An, C.H.; Bateman, G. (Oak Ridge National Lab., TN 
(USA)). Aug 1978. Contract W-7405-ENG-26. 51p. Dep. NTIS, PC 
A04/MF AOl1. 

Fixed boundary n = 1 MHD instabilities are studied compu- 
tationally as a function of diamagnetism (8/sub pol/) and current 
profile in elongated toroidal equilibria (1 < b/a less than or equal to 
4). It is found that even slightly diamagnetic plasmas with broad 
current profile and a highly elongated cross section are subject to a 
ballooning instability for q-values well above unity at the magnetic 
axis. A peaked current profile in a mildly diamagnetic plasma 
decreases the elongation of the inner flux surfaces and reduces the 
marginal q-value by suppressing ballooning modes. The maximum 
stable volume-averaged beta is achieved with a broad current profile 
and either a paramagnetic plasma (B/sub pol/ < 1) with a highly 
elongated cross section (b/a > 2) or a diamagnetic plasma (8/sub 
pol/ > 1) with only a mildly elongated cross section (b/a < 2). 


4752 (PPPL— 1467) Theory of drift and trapped-electron insta- 
bilities. Chen, L.; Cheng, C.Z.; Frieman, E.A. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Aug 1978. Contract EY-76-C-02-3073. 
18p. Dep. NTIS, PC A02/MF AO1. 

This paper deals with the theoretical investigation of low- 
frequency drift and trapped-particle instabilities in systems with 
magnetic shear, by analytic and numerical procedures and by com- 
puter simulations. In particular, results are presented for calculations 
which demonstrate: (1) the stability of both collisionless and dissipa- 
tive drift eigenmodes at long radial wavelengths (k/sub r/ rho/sub i/ 
< 1) in a sheared slab (one-dimensional) geometry; (2) the presence 
and structure of drift and trapped-electron eigenmodes in an axisym- 
metric toroidal (two-dimensional) geometry; and (3) the nonlinear 
evolution and resultant anomalous transport from trapped-electron 
instabilities. 


4753 (PPPL—1468) MHD stability limits on high-8 tokamaks. 
Chance, M.S.; Dewar, R.L.; Frieman, E.A. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Aug 1978. Contract EY-76-C-02-3073. 
14p. (IAEA-CN—37-P-2; CONF-780811—18). Dep. NTIS, PC 
A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Limitations on high-8 tokamaks are imposed by a number of 
ideal and resistive MHD instabilities. The present paper reports 
results on three such studies: (1) Numerical analysis using the Prince- 
ton PEST code on 8 optimization of tokamaks for low toroidal 
mode numbers n; (2) analytic and numerical results on ideal balloon- 
ing modes with high n; and (3) analytic and numerical results on 
resistive ballooning modes at high n. 


4754 (PPPL—1470) Dependence of ideal MHD kink and bal- 
looning modes on plasma shape and profiles in tokamaks. Todd, 
A.M.M.; Manickam, J.; Okabayashi, M.; Chance, M.S.; Grimm, 
R.C.; Greene, J.M.; Johnson, J.L. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Aug 1978. Contract EY-76-C-02-3073. 42p. 
Dep. NTIS, PC A03/MF AOl1. 
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Extensive numerical studies of ideal MHD instabilities have 
been carried out to gain insight into the parametric dependence of 
critical B’s in tokamaks. The large number of interrelated equilibri- 
um quantities involved in establishing a critical 8 has demanded a 
caret, systematic survey in order to isolate this dependence. The 
results of this survey establish the scaling with geometrical quantities 
including aspect ratio, elongation, and triangularity in the parameter 
regimes appropriate for both current and reactor-sized plasmas. A 
moderate dependence on the pressure profile and a strong variation 
with the current profile is found. The principal result is that for 
aspect ratio R/a approximately equal to 3, critical B’s are of the 
order of 2% for circular cross sections and 5% for plasmas with 
elongation K approximately equal to 2; somewhat higher values 
could be achieved with more optimal shaping. Finally, sequences of 
equilibria have been analyzed to compare critical B as a function of 
toroidal mode number n. We conclude that the infinite-n analytic 
ballooning theory provides a sufficient condition for ideal MHD 
— mode stability. Low-n free boundary modes appear to set a 
lower limit. 


4755 Filamentation instability of ion beams focused in pellet- 
fusion reactors. Hubbard, R.F.; Tidman, D.A. (Institute for Physical 
Science and Technology, University of Maryland, College Park, 
Maryland 20742). Phys. Rev. Lett.; 41: No. 13, 866-870(25 Sep 1978). 

The growth of current filamentation instability is calculated 
for intense multi-GeV heavy-ion beams focused across a target 
chamber onto a fusion pellet. Conditions for which this instability 
growth can be kept small are given. 


4756 Stabilization of interchange modes in multiple-mirror con- 
fined plasmas. Riordan, J.C.; Tuszewski, M.; Lichtenberg, A.J. (Cali- 
Univ., Berkeley (USA)). Plasma Phys.; 20: No. 2, 139-155(Feb 
1978). 
Interchange modes are investigated experimentally in a multi- 
le-mirror field in which the field line curvature is adjustable both 
- varying the mirror ratio and by adding linked-quadrupole fields. 
Experiments are performed both with a thermal lithium plasma and a 
hot hydrogen plasma. The m = | flute is observed growing at a rate 
which decreased strongly with decreasing magnetic field curvature. 
A semi-quantitative comparison with theory could be obtained by 
including the effects of line-tying. Higher order modes are observed 
for lower values of field curvature. These modes, which are calcualt- 
ed to be stabilized by finite Larmor orbit effects in the absence of 


line-tying, are found to be driven unstable by resistive effects from 
the line-tying, in qualitative agreement with observations. The qua- 
drupole fields are observed to have a stabilizing effect on the higher 
order modes. 


4757 2-D fluid calculations of anomalous trapped ion transport 
in tokamaks. Saison, R.; Wimmel, H.K.; Sardei, F. (Max-Planck- 
Institut fuer Plasmaphysik, Garchin, uenchen (Germany, F.R.)). 
Plasma Phys.; 20: No. 1, 1-20(Jan 1978). 

The collisional, nonlinear trapped-fluid equations of Kadomt- 
sev and Pogutse are used as a description of the dissipative trapped- 
ion modes. The equations are solved numerically in two spatial 
dimensions as an initial-value problem, with due observation of the 
appropriate boundary conditions, which are derived. Numerical 
results are given for the resulting anomalous diffusion coefficient D 
at late times, when the Ty: trapped-ion instability saturates. In 
terms of appropriate units, D is found to depend, in essence, on one 
dimensionless parameter only. Examples of the time development 
D(t) are also given. The numerical values of D (at late times) are 
generally larger than according to the K.P. formula, and the scaling 
of D with the equilibrium parameters resembles Bohm scaling. The 
dependence of the results on the numerical grid and on the initial 
conditions was also studied. In addition, several analytical results are 
presented, some of which have been successfully used for testing the 
numerical code. 


4758 Method for calculation of dynamic characteristics of 
MHD helical oscillations in a finite-conductivity plasma. Dmitrenko, 
A.G.; Tkachenko, V.A. (AN Ukrainskoj SSR, Kiev. Inst. Kiberne- 
tiki). Ukr. Fiz. Zh. (Russ. Ed.); 22: No. 9, 1434-1440(Sep 1977). (In 
Russian). 

The method for studying the plasma dynamic properties is 
described based on obtaining the amplitude-phase frequences charac- 
teristics. The obtained results may be used for analysis of the 
dynamics of plasma helical MHD oscillations and for a synthesis of 
an automatic controlled system. 


4759 Low-frequency instability in Q-machine plasma with local- 
ized strong electric field. Hioki, Y. (Daido Inst. of Tech., Japan); 
Okuda, T. Electr. Eng. Jpn. (Engl. Transl.); 97: No. 2, 23-29(1977). 

Translated from Denki Gakkai Ronbunshi, A; 97: No. 4, 189- 
196(Apr 1977). 

This paper reports the experimental result on the instability of 
Q-machine plasma with large ionic Larmor radius. The experimental 
method and plasma parameters are described. The experimental 
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result is presented. The boundary condition in localized strong 
electric field is derived with ionic motion taken into account. 


4760 Absolute dissipative instability of an inhomogeneous limit- 
ed plasma in a radiation field. Gradov, O.M.; Izmailov, G.N. Fiz. 
Plazmy; 2: No. 6, 967-973(Nov 1976). (In Russian). 

Dissipative instability arising in an inhomogeneous plasma as 
a result of longitudinal long-wave oscillations excited by a radiation 
field has been studied. Since the absolute character of noise increas- 
ing is related to the buildup of intrinsic modes, the total volume of 
plasma turbulizes unlike the case when local oscillations are excited. 
The threshold intensities of pumping fields obtained are totally 
determined by dissipation of longitudinal waves due to resonance 
absorption at points of transformation into local oscillations and they 
exceed the corresponding values obtained for a homogeneous bound- 
ed plasma. At the same time ve | are significantly less than those 
calculated in an approximation of cold plasma in which instability 
relative to the longitudinal wave buildup is impossible without 
excitation of non-intrinsic oscillations. Expressions have been ob- 
tained for the maximum increment of instability which much de- 
pends on dissipative effects in a wide range of strength values 
exceeding considerably the threshold ones. 


4761 Resistive internal kink modes. Kopel, B. (Massachusetts 
Inst. of Tech., Cambridge (USA)); Gal’vao, P. (Universidade Esta- 
dual de Campinas (Brazil)); Pelat, P. (Massachusetts Inst. of Tech., 
Cambridge (USA); Ecole Polytechnique, 75 - Paris (France)); Ro- 
zenblyut, M. (Princeton Univ., N.J. (USA). James Forrestal Re- 
search Center); Rezerford, P. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Fiz. Plazmy; 2: No. 6, 961-966(Nov 1976). (In Rus- 
sian). 

Considered is cylindrical plasma filament confined by a mag- 
netic field in which the internal helical mode is characterized by the 
azimuthal wave number m=1 and by the fact that it does not 
perturb the plasma boundary. It has been elucidated that for real 
parameters of plasma confined by a magnetic field the increments of 
the internal helical modes can be much higher due to finite conduc- 
tivity effects than those estimated from the idealized MHD model. 


4762 Decay of the initial density discontinuity in two-velocity 
hydrodynamics of a collisionless plasma. Meshcherkin, A.P. (AN 
SSSR, Moscow. Inst. Fizicheskikh Problem). Zh. Eksp. Teor. Fiz.; 
71: No. 9, 1025-1036(Sep 1976). (In Russian). 

The problem of decay of the initial density and velocity 
discontinuity in a plasma with cold ions and hot electrons is consid- 
ered. It is shown that the equations of two-velocity hydrodynamics 
should be used to describe the evolution of such a discontinuity. The 
region of initial values of the plasma parameters, u sub(-)/sup(-)u and 
Nsub(-)/Nsub(+) is found in which the self-similar solutions ob- 
tained are applicable. Stability of the solutions is investigated. 


4763 Efficiency of nonlinear saturation mechanisms of paramet- 
ric decay of an electromagnetic wave into two plasmons. Bychenkov, 
V.Yu.; Pustovalov, V.V.; Silin, V.P.; Tikhonchuk, V.T. (AN SSSR, 
Moscow. Fizicheskij Inst.). Fiz. Plazmy; 2: No. 5, 821-830(Sep 1976). 
(In Russian). 

It is shown that on excitation in a confined plasma of waves 
propagating obliquely to a boundary there may arise echo surface 
oscillations propagating along the surface confining the plasma. 


4764 Parametric turbulence saturation due to nonlinear frequen- 
cy shift. Bychenkov, V.Yu.; Pustovalov, V.V.; Silin, V.P.; Tikhon- 
chuk, V.T. (AN SSSR, Moscow. Fizicheskij Inst.). Fiz. Plazmy; 2: 
No. 3, 458-468(May 1976). (In Russian). 

The theory of saturation of the parametric ion-sound turbu- 
lence has been developed. The evolution of a plasma turbulence is 
considered on the basis of a nonlinear equation for noise which takes 
account of the nonlinear shift of the plasma wave frequency. It has 
been shown that the nonlinear shift leads to the noise constancy. The 
total energy density of a turbulent noise, the collision effective 
frequency and the relaxation time of the total noise constancy have 
been determined. Two important characteristic features of the spec- 
tral distribution of noise have been indicated: 1) the narrowing of the 
wave vector spectral range in which the turbulent noise increases in 
time; 2) pumping out of the spectral energy to the range of shorter 
waves. A conclusion has been drawn on the direct dependence of 
the results obtained on the velocity distribution of fast electrons. It 
has been stated that saturation of the parametric instability by the 
nonlinear shift of the plasma wave frequency turns out to be efficient 
at comparatively high frequency detunings. 


4765 Drift-mirror instability in a plasma of finite pressure with 
hot electrons. Mikhailovskii, A.B.; Pokhotelov, O.A.; Ryzhov, N.M.; 
Suprunenko, V.A. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). Fiz. 
Plazmy; 2: No. 1, 82-85(1976). (In Russian). 

The drift-mirror instability of the finite pressure plasma (finite 
8) with hot electrons has been investigated theoretically and experi- 
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mentally. It has been shown theoretically that low-frequency oscilla- 
tions with the frequency of the order of the drift one can be excited 
in such a plasma due to anisotropy of velocity electrons. The 
experiment has been carried out on the theta-pinch type facility with 
hot electrons. Such oscillations have been observed and described. 
The mean transverse and longitudinal electron energies and the 
parameter 8 have been measured. Under the conditions of the 
experiment the theoretical criterion of the drift-mirror instability has 
been shown to be satisfied. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 4729 


4766 (IPPJ—306) Skin effect of microwaves and transverse 
pseudowaves in plasmas. Minami, K. (Nagoya Univ. (Japan). Inst. of 
Plasma Physics). Sep 1977. 24p. Dep. NTIS (US Sales Only), PC 
A03/MF AOl. 

Using linearized Viasov-Maxwell equations, the skin effect of 
microwaves and transverse pseudowaves excited by an idealized grid 
antenna in plasmas are analyzed. It is shown that the latter is 
predominant over the former, in such a plasma that w sub(p) v 
sub(t)/we >= 1, where w sub(p) and @ are the plasma and micro- 
wave angular frequencies, v sub(t) and c are the electron thermal 
and light velocities, respectively. 


4767 (ORNL/TM—6462) Conversion between cold plasma 
modes in an inhomogeneous plasma. Weitzner, H.; Batchelor, D.B. 
(New York Univ., NY (USA). Courant Inst. of Mathematical Sci- 
ences; Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W- 
7405-ENG-26. 23p. Dep. NTIS, PC A02/MF AOl. 

For a particular angle of incidence, it is possible for an 
ordinary mode electromagnetic wave, incident on an inhomogeneous 
plasma slab, to be totally converted into extraordinary mode. Previ- 
ous analysis of this process has been extended to permit arbitrary 
angle of incidence and to include magnetic field gradients. Although 
this process has recently been proposed as a method by which 
toroidal plasmas might be electron cyclotron heated from the outside 
(low magnetic field region), it was found that for plasma parameters 
characteristic of modern tokamaks significant mode conversion 
occurs only for waves incident within a very narrow cone (delta 
theta approximately 1°) about the critical angle. Also addressed in 
this paper is the question of the location at which ordinary/extraor- 
dinary mode conversion occurs. 


4768 (ORNL/TM—6508) Numerical study of drift-Alfven 
waves in a sheared magnetic field. Tsang, K.T.; Whitson, J.C.; Smith, 
J. (Oak Ridge National Lab., TN (USA)). Sep 1978. Contract W- 
7405-ENG-26. 51p. Dep. NTIS, PC A04/MF AO1. 

The coupled radial eigenmode equations for electromagnetic 
drift waves in a sheared magnetic field are solved numerically. In 
addition to the familiar drift eigenmodes, a different set of eigen- 
modes was found which is the analog of the sheared Alfven waves 
of local theory in a sheared magnetic field. The drift mode is mainly 
electrostatic, and the shear Alfven mode is mainly electromagnetic 
and closely related to the high-order tearing modes. 


4769 (ORO—5558-1) Progress report. Liu, C.S. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). [nd]. 
Contract EE-77-S-05-5558. 3p. Dep. NTIS, PC A02/MF AOI. 

Summaries are given of progress in the following areas: (1) 
soliton generation at resonance and density modification in laser- 
irradiated plasmas, (2) soliton formation and saturation of decay 
instability of an electromagnetic wave into two plasma waves, (3) 
resonance absorption in magnetized plasma and (4) nonlinear waves 
and soliton propagations in media with arbitrary inhomogeneities. 

OW) 


4770 (PPPL—1464) Experimental observation of current gen- 
eration by unidirectional electron plasma waves. Wong, K.L. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Aug 1978. Contract 
EY-76-C-02-3073. 16p. Dep. NTIS, PC A02/MF AO1. 

A slow wave structure was used to launch electron plasma 
waves traveling preferentially in one direction. The current generat- 
ed by the waves was observed. The magnitude of the current can be 
estimated from momentum conservation in the wave-particle interac- 
tion process. 


4771 (PPPL—1474) Energy of waves in a plasma, Auerbach, 
S.P. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Aug 1978. 
Contract EY-76-C-02-3073. 28p. Dep. NTIS, PC A03/MF AOI. 

A formula is given for the energy of an arbitrary linear wave 
in a plasma which may be magnetized, collisional, homogeneous or 
weakly inhomogeneous, in terms of the electric and magnetic fields 
of the wave and derivatives of the wave frequency with respect to 
the plasma parameters. This formula makes it possible to determine 
the energy of a wave from its dispersion relation (and the magnitude 
of the fields). The derivation rests on a simple invariance property-- 
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essentially dimensional analysis--of the Fokker-Planck equation, to- 
gether with well-known results from the theory of dispersive media. 


4772 Intensity-dependent frequency shift in Thomson scattering 
from a thermal plasma. Leubner, C.; Ehlotzky, F. (Innsbruck Univ. 
(Austria). Inst. fuer Theoretische Physik). J. Phys., A (London); 11: 
No. 4, 759-765(Apr 1978). 

The intensity-dependent —— shift in Thomson scatter- 
ing, having been a controversial effect in the literature and being as 
yet unobserved, is calculated within classical electrodynamics for the 
interaction of a strong linearly polarised plane wave laser pulse with 
a high temperature thermal plasma. For the highest reported intensi- 
ties an approximate redshift of Aw/wsub(i) = 10~? is found. The 
simplifying assumptions involved in the derivation of the appropriate 
cross section are discussed. A few points relating to the ery 
detection of the frequency shift with available experimental facilities 
are touched upon. 


4773 Excitation of lower hybrid waves by electron beams in 
finite geometry plasmas. I. Body waves. Shoucri, M.m.; Gagne, R.R.J. 
(Laval Univ., Quebec City (Canada). Dept. of Electrical Engineer- 
ing). J. Plasma Phys.; 19: 281-294(Apr 1978). 

The quasi-static lower hybrid eigenmodes of a plasma column 
in a cylindrical waveguide are determined, and their linear excitation 
by a small density electron beam is discussed for the cases of a hot 
electron beam as well as for a cold electron beam. It is shown that 
under certain conditions, finite geometry effects introduce important 
quantitative and qualitative differences with respect to the results 
obtained in an infinite geometry. 


4774 Self-focusing of a laser pulse in a transient plasma. Sodha, 
M.S.; Tewari, D.P.; Patel, L.A. (Indian Inst. of Tech., New Delhi. 
Dept. of Physics). J. Plasma Phys.; 19: 301;312(Apr 1978). 

Following Akhmanov’s approach, self-focusing of a laser 
pulse in a transient plasma is studied. The beamwidth parameter and 
hence the laser intensity and the frequency shift (time derivative of 
the phase) are evaluated as a function of time and the distance of 
propagation. It is seen that the time dependence of the axial intensity 
changes appreciably as the pulse propagates. The present investiga- 
tion is restricted to a pulse whose incident intensity has Gaussian 
radial dependence. 


4775 Stimulated Raman backscattering in a magnetized plasma. 
Willett, J.E.; Maraghechi, B. (Missouri Univ., Columbia (USA)). J. 
Plasma Phys.; 19: 313-324(Apr 1978). 

The parametric decay of an intense electromagnetic (pump) 
wave into a back-scattered electromagnetic wave and an electron 
plasma wave is considered. The dispersion relation for a homogene- 
ous magnetized plasma in the presence of the pump wave is devel- 
oped in the cold-plasma approximation with the pump frequency 
large compared to the cyclotron and plasma ob yen Formulae 
are derived for the growth rate y and threshold power Psub(T) 
associated with the instability. The effects of the magnitude and 
direction of the static magnetic field on y and Psub(T) are studied 
numerically. 


4776 Reflection of ion acoustic soliton from the sheath around a 
negatively biased grid. Dahiya, R.P.; John, P.I.; Saxena, Y.C. (Physi- 
cal Research Lab., Ahmedabad (India)). Phys. Lett., A; 65: No. 4, 
323-235(20 Mar 1978). 

Experimental observations on the partial reflection of ion 
acoustic solitary waves from sharp density gradients, produced by a 
negatively biased grid immersed in the plasma, are presented. Reflec- 
tion occurs where the density gradient scale size is of the same order 
as the width of the soliton. The reflected wave packet appears to be 
highly dispersive and travels with subsonic velocity. 


4777 Wavenumber oscillations of a linear electron plasma 
testwave in the presence of a standing large-amplitude wave. Maerk, E. 
(Innsbruck Univ. (Austria). Inst. fuer Theoretische Physik); Itatani, 
mm Univ. (Japan)). Phys. Lett., A; 65: No. 4, 314-316(20 Mar 


A linear electron plasma testwave coexisting with a standing 
large-amplitude wave shows wavenumber oscillations which may be 
explained by stationary axial plasma density variations being pro- 
duced by the pump wave via the ponderomotive force. 


4778 Ion acoustic waves in a thin radially inhomogeneous 
plasma column, Mateev, E. (Sofia Univ. (Bulgaria)); Zhelyazkov, I. 
J. Phys., A (London); 11: No. 3, L63-L67(Mar 1978). 

The dispersion of low-frequency electrostatic waves propa- 
gating along a radially inhomogeneous plasma cylinder has been 
investigated. It is shown that the density inhomogeneity introduces 
only an additional collisionless damping. The latter depends on the 
integral and differential characteristics of the density profile. 


4779 High-frequency surface waves in a current carrying 
plasma column. Shivarova, A.; Zhelyazkov, I. (Sofia Univ. (Bulgar- 
ia). Fizicheski Fakultet; Bochum Univ. (Germany, F.R.). Inst. Teer 
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wm Physik). Z. Naturforsch., a; 33: No. 3, 261-268(Mar 
1978). 

The propagation of high-frequency axially-symmetric surface 
waves along a current-carrying hot plasma column in a glass tube is 
investigated by means of a kinetic plasma model. The wave spectrum 
and the wave damping rate are obtained. Our results agree with the 
experimental data for surface wave propagation in a gas-discharge 
plasma at low pressures. It is found that the wave damping is mainly 
due to the Landau mechanism. 


4780 Filamentation of a laser beam in a strongly ionized magne- 
toplasma. Pitale, L.A. (Drexel Univ., Philadelphia, Pa. (USA)). J. 
Plasma Phys.; 19: 55-61(Feb 1978). 

On a time-scale of the order of the energy relaxation time, a 
high power laser beam, propagating in a strongly ionized magneto- 
plasma is shown to be unstable for small scale fluctuations. It is 
shown that for small scale fluctuations the growth rate increases 
with (i) increasing magnetic field and (ii) increasing rsub(o). For 
large scale fluctuations the magnetic field does not show any effect; 
the growth rate, however, diminishes with increasing spatial scale. A 
maximum growth rate is obtained both for some optimum value of 
scale length and for intensity of the main beam. 


4781 Interaction of three coherent waves in a plasma in a 
stochastic magnetic field. Prahalad, Y.S.; Mittal, M.L. (Indian Inst. of 
Tech., Bombay. Dept. of Mathematics). Plasma Phys.; 20: No. 2, 165- 
169(Feb 1978). 

A method of analysing the interactions between three coher- 
ent waves in a plasma in the presence of an external stochastic 
magnetic field is presented. The equations governing the wave-wave 
interaction are obtained in the binary collision approximation. The 
interaction between two transverse and one longitudinal wave is 
presented as an illustration. 


4782 Nonlinear decay of a propagating lower-hybrid wave in a 
plasma. Shukla, P.K.; Mamedow, M.A. (Bochum Univ. (Germany, 
F.R.). Inst. fuer Theoretische Physik). J. Plasma Phys.; 19: 87-96(Feb 
1978). 

The nonlinear coupling between a large amplitude propagat- 
ing lower-hybrid wave and two electromagnetic waves in a plasma 
is studied. Using a two-fluid model and Vlasov and Maxwell's 
equations, a dispersion relation is derived governing this three-wave 
interaction process. It is shown that a finite wavenumber lower- 
hybrid pump can decay into a whistler and a kinetic Alfven wave. 
Calculations of the threshold condition suggests that this decay 
process may occur in the laboratory and in the ionosphere. 


4783 Stimulated ion surface waves on a semi-infinite plasma. 
Zhelyazkov, I.; Tagare, S.G.; Shukla, P.K. (Bochum Univ. (Ger- 
many, F.R.). Inst. fuer Theoretische Physik). Plasma Phys.; 20: No. 2, 
133-138(Feb 1978). 

It is shown that high-frequency volume plasma waves can 
stimulate the excitation of ion surface waves due to the parametric 
interaction. Explicit results for the growth rate and the threshold of 
the instability are obtained. 


4784 Interaction between ion acoustic waves and electron 
plasma waves. Michelsen, P.; Pecseli, H.L.; Rasmussen, J.J. (Re- 
search Establishment Risoe, Roskilde (Denmark)). Plasma Phys.; 20: 
No. 1, 45-57(Jan 1978). 

The interaction between long-wavelength ion acoustic waves 
and short-wavelength electron plasma waves has been examined in a 
low density Q-machine plasma. When the two waves were excited 
simultaneously, the electron wave became amplitude modulated, 
giving rise to ponderomotive forces acting on the electrons, and thus 
in turn affecting the propagation characteristics of the ion acoustic 
waves. The influence of the electron plasma waves was to reduce 
the phase velocity and the damping distance of the ion acoustic 
wave. The experimental results are supported by theoretical consid- 
erations based on a simple model by introducing an effective elec- 
tron temperature. 


4785 Magneto-acoustic oscillations in a current carrying plasma 
column. Sy, W.N.C. (Flinders Univ. of South Australia, Bedford 
Park. School of Physical Sciences). Plasma Phys.; 20: No. 1, 33- 
44(Jan 1978). 

The forced radial magneto-acoustic oscillations in a partially- 
ionized, low-8 plasma column with non-uniform densities, tempera- 
ture and axial current are investigated theoretically. By using a 
method of successive approximations to include resistive and viscous 
dissipations, the description of these oscillations has been reduced to 
the solution of a second order differential equation in the axial 
magnetic field disturbance bsub(z)(r). A detailed numerical solution 
is presented for a case where the plasma carries a force-free current 
and the dissipation is resistive. It is shown that the steady current 
enhances the magnetic field amplitudes at magneto-acoustic reso- 
nance. 
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4786 Radio frequency emission in electron beam-plasma and 
beam-beam interactions. Krishan, V.; Sinha, K.P.; Krishan, S. (Indian 
Inst. of Science, Bangalore. Dept. of Physics). Astrophys. Space Sci.; 
53: No. 1, 13-19(Jan 1978). 

A linear excitation of electromagnetic modes at frequencies 
ee ee in a plasma through which two 
electron beams are contra-streaming along the magnetic field is 
investigated. This may be a source of the observed 3wsub(ce)/2 
emissions at auroral latitudes. 


4787 Spectrum of synchrotron-transient radiation of a charged 
particle in plasma with random inhomogeneities. Tamoykin, V.V. 
(Radiophysical Research Institute, Gorki, USSR). Astrophys. Space 
Sci.; 53: No. 1, 3-11(Jan 1978). 

The radiation of a charge rotating in a circle with the con- 
stant velocity (in the external magnetic field) in the isotropic plasma 
with random inhomogeneities of the electron density has been con- 
sidered. A general expression is obtained for the radiation intensity at 
the nth harmonic, which is a generalization of the known Shott 
formula. In the ultra-relativistic case the conditions are clarified 
under which the inhomogeneity effect on the form of the spectrum 
of radiation from a particle is essential. An asymptotic formula is 
derived for the spectral intensity in the region of sufficiently low 
frequencies. The mechanism of transient radiation in this case is 
shown to prevail over the synchrotron one. 


4788 Bifurcation of solitary waves for an equation from plasma 
physics. Demay, Y. (Nice Univ., 06 (France)). C. R. Hebd. Seances 
Acad. Sci., Ser. A; 285: No. 12, 769-772(7 Nov 1977). (In French). 

The existence of positive solitary waves for the non linear 
evolution equation is studied. 


4789 Dissipative effect on formation of ion acoustic solitons. 
Watanabe, S. (Yokohama National Univ. (Japan)). J. Phys. Soc. Jpn.; 
43: No. 3, 1054-1059(Sep 1977). 

Effect of dissipation on the formation of ion acoustic solitons 
is investigated by experiments and by numerical calculations. In the 
experiments, a large amplitude initial perturbation does not evolve 
into solitons, but into a triangular wave with ripples on a leg when a 
neutral gas pressure is increased or when a random low frequency 
noise is superposed. Numerical analyses of the K-dV equation with 
dissipation terms show that an initial perturbation develops into a 
triangular wave when the dissipation depends on the wavenumber. 
Therefore the formation of the triangular wave in the experiment is 
not due to an increase of collisional damping, but to an increase of 
collisionless dissipation, i.e. Landau damping resulting from a de- 
crease of the temperature ratio between the electrons and ions. 


4790 Amplification of a monochromatic wave by an electron 
beam in a nonlinear plasma. Aizatskii, N.I. Jzv. Vyssh. Uchebn. Zaved., 
Radiofiz.; 20: No. 6, 857-860(1977). (In Russian). 

A stationary amplification of a monochromatic langmuir 
wave by an electron beam is considered with taking into account the 
self-action effect which is due to the change in the plasma density 
under the action of high-frequency pressure. It is Bee that the 
maximum amplitude of the field amplified may be less than that in 
the case of linear plasma. 


4791 Scattering of an electromagnetic wave in a plasma with 
strong langmuir turbulence. Sakhokiya, D.M. (Tbilisskij Gosudarst- 
vennyj Univ. (USSR)). Izv. Vyssh. Uchebn. Zaved., Radiofiz.; 20: No. 
6, 853-856(1977). (In Russian). 

Scattering of a high-frequency monochromatic electromag- 
netic wave by a one-dimensional soliton is considered. The scatter- 
ing is shown to take place only on solitons which amplitude satisfies 
the condition Esub(max)sup(2)/167nsub(0)Te > > vsub(Te)sup(2)C? 
where Esub(max) is soliton amplitude, nsub(0) is undisturbed plasma 
density, Tsub(e) is lectron temperature, vsub(Te) is thermal velocity 
of electrons. Expressions are obtained for the intensity of satellites 
arising as a result of scattering and for the requency shift. 


4792 Fluctuations in a plasma with the Lorentz distribution 
function on velocity. Kosachev, V.V. (Moskovskij Inzhenerno-Fizi- 
cheskij Inst. (USSR)). Fiz. Plazmy; 2: No. 6, 989-997(Nov 1976). (In 
Russian). 

Basic characteristics of an electron plasma with the Lorentz 
function of distribution over velocities have been obtained. Such a 
model permits obtaining rather simple analytical expressions for 
different values characterizing field oscillations. In some case (cou- 
lomb interaction energy, correlations of the charge density) the 
expressions coincide with the corresponding macwellian ones, in 
other cases (for instance, the dielectric constant) they have a more 
simple form. The oscillation increments have been obtained in the 
presence of a low-density electron flux also with the Lorentz distri- 
bution over velocities in plasma. It has been shown that primarily 
one should expect the build-up of the so-called resonance oscilla- 
tions, the threshold value of the oscillations, the threshold value of 
the oscillation increment coinciding with the corresponding maxwel- 
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lian one. For some examples oscillations near the stability boundary 
of a beam with an arbitrary density have been considered. 


4793 To the nonlinear theory of Alfven wave excitation in a 
tokamak. Mikhailovskii, A.B.; Pyatak, A.I.; Fridman, A.M. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 6, 922- 
927(Nov 1976). (In Russian). 

Excitation of a monochromatic Alfven wave by a fast ion 
beam in a tokomak has been theoretically investigated. The problem 
has been shown to be reduced mathematically to the O’Neil problem 
on the langmuir wave. This provides a possibility of applying the 
theory of nonlinear langmuir waves developed earlier for studying 
fast ion dynamics in tokomaks. However, in this case the specific 
properties of a magnetized plasma and first of all the arising of 
particle intensive motion across the magnetic field should be taken 
into account. 


4794 Nonlinear theory for monochromatic wave excitation by an 
electron beam in a plasma in a magnetic field. Panchenko, [.P.; 
Sotnikov, V.I. (AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij 
Inst.). Fiz. Plazmy; 2: No. 6, 945-952(Nov 1976). (In Russian). 

The nonlinear dynamics of the monochromatic wave instabil- 
ity excited by a beam in a magnetoactive plasma has been theoreti- 
cally investigated. The beam-plasma interaction in the case of the 
Cherenkov resonance for beam particles while propagation of waves 
at an angle to a magnetic field has been studied. The nonlinear stage 
of the instability development is investigated at a cyclotron reso- 
nance (n= +-1) for beam particles. It has been shown that for the 
instability on the anomalous Doppler effect (resonance n=-1) al- 
ready at the initial phase of instability, when the transverse velocity 
amplitude only slightly exceeds the initial one, there occurs effective 
“bunching” of particles in a helical phase. In the logitudinal direction 
the beam is decelerated as a whole. Stabilization of instability is 
related to the escape of the beam particles from the phase resonance 
with the wave. The time dependences of the oscillation amplitude, of 
the velocity and density of particles have been found. Nonlinear 
interaction of a monoenergetic beam with a monochromatic Alfven 
wave propagating in plasma due to instability on the anomalous 
Doppler effect is also considered. 


4795 To the theory of scattering and wave transformation on 
fluctuations in plasma. Tereshchenko, V.D.; Tereshchenko, E.D. 
(AN SSSR, Kol’skij Filial. Polyarnyj Geofizicheskij Inst.). Fiz. 
Plazmy; 2: No. 6, 998-1003(Nov 1976). (In Russian). 

A method of solving the problem on scattering and transfor- 
mation of waves in plasma by means of correlation functions of 
phase density fluctuations has been proposed. The expressions ob- 
tained are valid for an arbitrary shift of the radiation frequency. On 
the example of an isotropic plasma with fluxes the precision of the 
well known expressions for the spectral density of noncoherent 
scattered radio waves has been evaluated. The proposed method of 
calculating the intensity of wave scattering makes it possible to 
describe transformations of waves of any frequency in plasma. 


4796 Echo in a plasma layer. Dryakhlushin, V.F.; Romanov, 
Yu.A. (Gor’kovskij Gosudarstvennyj Univ. (USSR). Issledovatel’skij 
Fiziko-Tekhnicheskij Inst.). Fiz. Plazmy; 2: No. 5, 810-814(Sep 1976). 
(In Russian). 

Space echo of longitudinal waves in a plasma layer has been 
considered under the condition of Mirror reflection of plasma parti- 
cles form its boundaries. It is shown that in the case when oscillation 
frequencies of external sources satisfy the relation aw: = Bue (a,B 
are whole numbers), a plasma echo resonance arises in the layer due 
to superposition of a large number of echo oscillations at one point. 
The amplitude of the echo field is proportional here to the square of 
the ratio of the plasma particle free path length to the thickness of 
the layer. 


4797 Alfven waves energy transformation and plasma heating by 
acoustic waves during stimulated Mandelstam-Brillouin scattering in a 
plasma layer. Faynshteyn, S.M. (Gor’kovskij Politekhnicheskij Inst. 
(USSR)). Fiz. Plazmy; 2: No. 5, 756-760(Sep 1976). (In Russian). 

It is reported on interaction of Alfven and sound waves in a 
plasma layer. An analysis has been carried out for two limiting cases 
of a nonlinear sound wave generation by Alfven waves with a fixed 
phase and of excitation of sound oscillations with a chaotic phase by 
Alfven waves possessing also a random phase. Equations have been 
derived for interacting waves with taking account of sound field 
harmonics. The equations have been solved in an approximation of 
the preset field of Alfven waves. The distribution of fields inside the 
layer has been calculated on a computer and the results reported. 
Kinetic equations for wave intensities have been derived and solved 
in the approximation of chaotic phases. The efficiency of plasma 
heating has been estimated. The problem of sound generation by 
Alfven waves in a plasma layer is of interest for plasma diagnostics 
and also for interpretation of a number of effects in a cosmic plasma, 
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for instance, excitation of quasiperiodic H4 pulsations in the Sun 
atmosphere. 


4798 Echo surface waves in a plasma. Sitenko, A.G.; Pavienko, 
V.N.; Zasenko, V.I. (AN Ukrainskoj SSR, Kiev. Inst. Teoretiches- 
koj Fiziki; AN Ukrainskoj SSR, Kiev. Inst. Fiziki). Fiz. Plazmy; 2 
No. 5, 804-809(Sep 1976). (In Russian). 

Echo phenomena in a semi-confined plasma have been consid- 
ered for an arbitrary direction of wave propagation. It is shown that 
on excitaiton in a confined plasma of waves propagating obliquely to 
a boundary there may arise echo surface oscillations propagating 
along the surface confining the plasma. 


4799 Shock wave structure in a deuterium and xenon mixture. 
Vikhrev, V.V.; Gureev, K.G. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 2: No. 5, 723-729(Sep 1976). (In Russian). 

The effect of a heavy admixture on the shock wave structure 
in a deuterium plasma has been analysed. The shock wave in ionized 
deuterium with the 1% xenon impurity has been considered in the 
three-liquid approximation (deuterium ions, xenon ions and elec- 
trons). In calculating the shock wave structure the exchange of 
energies and momenta between the components and also the kinetics 
of multiple ionization and electron thermal conduction have been 
taken into account. The problem has been solved in two different 
formulations. One deals with the formation of a shock wave and 
propagation of the compression front when gas runs on a fixed wall. 
Another deals with gas flowing through the shock wave front, its 
parameters being determined analytically. A sharp front of a shock 
wave is formed in deuterium only, whereas xenon without undergo- 
ing a velocity jump flows continuously through the front. An 
addition of xenon leads to an increase in the gas temperature; Xenon 
is fully drawn in motion by the shock wave at a distance from the 
front only of 1 cm, which is comparable with the thickness of the 
plasma shell in Z pinches. 


4800 Dynamics of the langmuir collapse. Degtyarev, L.M.; 
Zakharov, V.E.; Rudakov, L.I. (AN SSSR, Moscow. Inst. Priklad- 
noj Matematiki). Fiz. Plazmy; 2: No. 3, 438-449(May 1976). (In 
Russian). 

The dynamics of a nonlinear stage of the modulation instabil- 
ity of the long-wave Langmuir oscillations is investigated. The 
dynamics of different initial spatial distributions of plasma oscilla- 
tions has been considered by means of numerical simulation. The 
langmuir collapse, i.e. arising of local singularities of the Langmuir 
wave amplitude in regions of plasma lower densities - caverns, has 
been proved to develop as a result of the instability. It has been 
found that the electric field in a cavern has a nonspherical dipole 
structure. Automodel solutions asymptotic in time have been de- 
rived. The effect of the Landau damping on the collapse dynamics 
has been taken into account. 


4801 Low-frequency nonlinear wave excitation by means of 
plasma waves in a three-component co! plasma. Pataraya, 
A.D.; Chagelishvili, G.D. (AN Gruzinskoj SSR, Tbilisi. Inst. Fizik) 
Fiz. Plazmy; 2: No. 3, 455-457(May 1976). (In Russian). 

The problem of the excitation of ion-sound solitons by elec- 
tron-plasma waves in a three-component plasma has been analytical- 
ly investigated under the conditions when excitation of an ion sound 
is impossible due to its strong damping. On the example of long- 
wave oscillations it has been established that slowly changing parts 
of the electron density in two- and three-component plasmas are of 
the same form, but the amplitude of the fast changing electron 
density depends on characteristic parameters of two kinds of ions. 


4802 Equation for an extraordinary. Petviashvili, V.I. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 3, 469- 
472(May 1976). (In Russian). 

The Korteweg-de Vries equation generalized for a weakly 
non-unidimensional case is considered. With positive dispersion it is 
shown to have a solution in the form of a two-dimensional stationary 
solitary wave - an unusual soliton. A method of a numerical solution 
is proposed. In order to suppress instabilities arising on iteration, a 
stabilizing factor is involved into the equation. The formulated 
method is verified by comparing the solution of the usual soliton 
equation with that obtained by some other way for a two-dimension- 
al case; a satisfactory agreement is obtained. 


4803 Influence of the potential distribution in a plasma with 
wave barrier on its “transparency” effect for electron plasma waves. 
Romanyuk, L.I.; Svavil’nii, P.E.; Ustalov, V.V. (AN Ukrainskoj 
SSR, Kiev. Inst. 'Yadernykh Issledovanij). Fiz. Plazmy; 2: No. 3, 429- 
437(May 1976). (In Russian). 

The dependences of the wave barrier penetrability factor for 
electron plasma waves on the potential drop of the barrier and on its 
spatial distribution have been experimentally investigated. The wave 
barrier penetrability has been shown to increase with the potential 
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drop in accordance with the functional dependence. The wave 
spatial decrement estimated from comparing the above theoretical 
dependence with an experimental one satisfactorily agrees with 
experimental damping of a wave “passed” through the barrier. The 
extension of the potential drop to the region of plasma surrounding 
the barrier is shown to decrease its penetrability. It has been estab- 
lished that a change of the potential profile in the pre-barrier plasma 
produces the main effect upon the barrier penetrability. Possible 
reasons for the phenomenon are discussed. 


4804 Broadening of plasma oscillation spectrum and transport 
coefficients in a weak turbulence regime. Timofeev, A.V. (Gosudarst- 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). Fiz. Plazmy; 2: No. 3, 419- 
421(May 1976). (In Russian). 

The statistical character of weak turbulence is considered. It 
is established that in this case spectral lines should drop according to 
the exponential law. The spectral line broadening law is formulated 
on the example of defining the turbulence coefficient of diffusion in a 
cold plasma. 


4805 Resonance interaction of a flute wave of finite amplitude 
with a plasma. Putvinskii, S.V. (Gosudarstvennyj Komitet po 
Ispol'zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Fiz. Plazmy; 2: No. 1, 133-140(1976). (In Russian). 
In resonance interaction of a finite amplitude flute wave with 
a plasma a monochromatic wave is shown to flatten out the profile 
of the plasma density in the neighbourhood of the resonance point. 
In this case the wave damping decrement decreases. The process is 
similar to the formation of a plateau on the particle velocity distribu- 
tion function; the last case may be explained by the fact that at not 
very large wave amplitude the ion drift in a flute wave field is 
described by the same equations, as the phase trajectories of charged 
— in the wave field in a homogeneous plasma. However, as 
as been shown in the paper, such analogy exists only at an initial 
stage of the resonance interaction of plasma ions with a flute wave. 
At the stage in the ion density profile there arise perturbations under 
the effect of the wave, their spatial scale decreasing with time. 
Beginning with some time the transverse energy ion spread starts 
affecting the dynamics of the density profile behaviour. Fluctuations 
flatten out due to ion energy finite spread and a plateau is formed on 
the density profile. 


4806 Theory of waves in Chew-Goldberger-Low relativistic 
magnetohydrodynamics. Shikin, I.S. (Moskovskij Gosudarstvennyj 
Univ. (USSR). Nauchno-Issledovatel’skij Inst. Mekhaniki). Fiz. 
Plazmy; 2: No. 1, 24-33(1976). (In Russian). 

A relativistic invariant form of equations of the Chew-Gold- 
berger-Low magnetic hydrodynamics with longitudinal and trans- 
verse pressures has been considered. Fundamental equations, nonlin- 
ear riemann waves and ratios on nonremovable discontinuities have 
been studied. The evolution conditions and the discontinuities 
“switching on” and “switching off’ the transverse magnetic field 
have been discussed; a possible presence of jumps is shown after 
which the transverse pressure decreases. 
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4807 (COO—218-106) Advances in plasma engineering for a 
field-reversed mirror reactor. Miley, G.H.; Choi, C.; Gilligan, J.; 
Driemeyer, D. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 
1978. Contract EY-76-S-02-2218. 7p. (CONF-780811—14). Dep. 
NTIS, PC A02/MF AOl1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

Studies of the FRM have focused on five crucial plasma 
engineering problems: (1) equilibrium field representation and associ- 
ated stability, (2) diamagnetic current contributions to the field 
reversal, (3) fusion-product heating and its transport, (4) fueling, and 
(5) shielding from background-gas effects. 


4808 (JAERI-M—7300) First preliminary design of an experi- 
mental fusion reactor. (Japan Atomic Energy Research Inst., Tokyo). 
a yo 545p. (In Japanese). Dep. NTIS (US Sales Only), PC A04/ 

A preliminary design of a tokamak experimental fusion reac- 
tor to be built in the near future is under way. The goals of the 
reactor are to achieve reactor-level plasma conditions for a suffi- 
ciently long operation period and to obtain design, construction and 
operational experience for the main components of full-scale power 
reactors. This design covers overall reactor system including plasma 
characteristics, reactor structure, blanket neutronics, shielding, su- 
perconducting magnets, neutral beam injector, electric power supply 
system, fuel circulating system, reactor cooling system, tritium re- 
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covery system and maintenance scheme. The main design param- 
eters are as follows: the reactor fusion power 100 MW, torus radius 
6.75 m, plasma radius 1.5 m, first wall radius 1.75 m, toroidal magnet 
field on axis 6 T, blanket fertile material Li,O, coolant He, structural 
material 316SS and tritium breeding ratio 0.9. 


4809 (LA—7399-T) Toroidal fusion reactor design based on the 
reversed-field pinch. Hagenson, R.L. (Los Alamos Scientific Lab., 
NM (USA)). Jul 1978. Contract W-7405-ENG-36. 105p. Dep. NTIS, 
PC A06/MF AOl. 

Thesis. 

The toroidal reversed-field pinch (RFP) achieves gross equi- 
librium and stability with a combination of high shear and wall 
stabilization, rather than the imposition of tokamak-like q-con- 
straints. Consequently, confinement is provided primarily by poloi- 
dal magnetic fields, poloidal betas as large as approximately 0.58 are 
obtainable, the high ohmic-heating (toroidal) current densities prom- 
ise a sole means of heating a D-T plasma to ignition, and the plasma 
aspect ratio is not limited by stability/equilibrium constraints. A 
reactor-like plasma model has been developed in order to quantify 
and to assess the general features of a power system based upon RFP 
confinement. An “operating point” has been generated on the basis 
of this plasma model and a relatively detailed engineering energy 
balance. These results are used to generate a conceptual engineering 
model of the reversed-field pinch reactor (RFPR) which includes a 
general description of a 750 MWe 7 plant and the preliminary 
consideration of vacuum/fueling, first wall, blanket, magnet coils, 
iron core, and the energy storage/transfer system. 


4810 (LA—7425-MS) ZT-40 administrative plan. Thomas, K.S. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Aug 1978. Con- 
tract W-7405-ENG-36. 23p. Dep. NTIS, PC A02/MF AOl1. 

An administrative plan for the ZT-40 project has been devel- 
oped. It describes baselines and procedures that will be used for the 
remainder of the construction phase of the project. 


4811 (N—78-16865) Institute of plasma physics. Annual review, 
Apr 1976—Mar 1977. (Nagoya Univ. (Japan)). Mar 1977. 158p. 
NTIS PC A08/MF AOI. 

Papers are presented on the following topics: (1) experiments 
on JIPP T-II, a hybrid system of stellarator and Tokamak, (2) 
nonlinear transport due to collisional drift wave and interpretation of 
related experiments, (3) plasma confinement of Nagoya high beta 
toroidal pinch experiments, (4) thermonuclear fusion plasma by 
lasers coupling and implosion, (5) high-temperature high-quality 
deuterium plasma production by laser beam(s) and interactions with 
magnetic field, (6) formation of high current REB ring for plasma 
confinement in a cusp field with RF Plugging. 


4812 (ORNL/TM—S5955) EBT-II conceptual design study. 
Dandl, R.A.; Baity, F.W. Jr.; Ballou, J.K. (Oak Ridge National Lab., 
TN (USA)). Sep 1978. Contract W-7405-ENG-26. 191p. Dep. NTIS, 
PC A09/MF AO1. 

The proposed EBT-II will use 48 superconducting coils to 
provide the required steady-state, cyclotron resonant, toroidal mag- 
netic field of 4.3 T for electron cyclotron heating (ECH) with 
microwaves at 120 GHz. The peak design fields are 7.8 T in the coil, 
6.0 T in the coil throat, and 3.0 T in the cavity midplane. Bulk ECH 
will be provided by eight 120-GHz, 200-kW cw gyrotrons, and 
provisions have been made for an additional 800 kW of cw profile 
heating in the range of 70 to 90 GHz. The torus major radius and 
mean coil radius are 520 cm and 28 cm respectively, yielding a 
mechanical aspect ratio of approximately 20. The basic device pa- 
rameters of microwave frequency and power, magnetic field, and 
size should allow experiments that penetrate well into the collision- 
less regime and thus provide a definitive test of neoclassical scaling. 
This scaling test will be pushed further by using a built-in provision 
which permits changing the effective aspect ratio by varying the 
current through 96 copper toroidal aspect ratio enhancement (ARE) 
coils (2 per microwave cavity). Phase 1 of the experiment will be the 
study of transport and aspect ratio scaling of basic device parameters 
for comparison with results from EBT-I and EBT-Scale (EBT-S). 
Under optimum conditions, we project n tau approximately 10° sec/ 
cm? with T/sub i/ and T/sub e/ approximately 3 to 8 keV. Phase 2 
will center on the addition of 1 MW of neutral beam heating for 
direct heating of ions in conjunction with microwave heating of 
electrons so as to permit control of the ambipolar potential. With this 
added heating power, it appears possible to attain near-breakeven 
conditions in a hydrogen plasma at 8 approximately equal to 10%. 


4813 (ORNL/TM—S5984) Draft program plan for TNS: The 
Next Step after the Tokamak Fusion Test Reactor. Part IV. Program 
planning. Wood, W.B. (Oak Ridge National Lab., TN (USA)). Feb 
1977. Contract W-7405-ENG-26. 100p. Dep. NTIS, MF AO1. 

Portions of document are illegible. 

In this fourth part of the four-part TNS Draft Program Plan, 
project engineering concerns are considered. The TNS Project is 
first broken down into the major time and functional periods of 
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feasibility study, err design, conceptual design, and line 
item construction, while the elements of the project are organized 
into an administrative work breakdown structure. With the aid of 
these two classifying schemes, the project tasks are described in 
terms of schedule, estimated cost, type of funding, and proposed 
type of participant. The initial constraints of completion data, antici- 
pated scientific inputs, and budget procedures are used to develop a 
two-phase project in which the facilities are authorized first and the 
device 2 years later. This specific mechanism is fundamental to the 
construction of the schedule and should be reconsidered when the 
completion and initiation dates are reformulated. 


4814 (UCRL—81601) Economic significance of Q for mirror 
reactors: combinations of Q and M which look promising. Werner, 
R.W. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 11 Sep 1978. Contract W-7405-ENG-48. 18p. Dep. NTIS, PC 
A02/MF AO1. 

This term Q is the ratio of the fusion powder produced to the 
power input. It is a driven device. Q is truly the success parameter 
for mirrors--widely discussed but not succinctly specified as to 
required value. The problem is that Q can be treated as a subjective 
parameter--there are many milestone Qs; for scientific demonstra- 
tion, for breakeven power, etc. Yet for a successful reactor, there is 
only one Q and that is the Q which produces mirror fusion power at 
the busbar that is less than the cost of delivered power in mills/kwhr 
by other means. We call this Q/sub PRACTICAL/ and believe 
there is a convincing argument that says this Q/sub PRACTICAL/ 
can be about 5.0 even assuming modest efficiencies for system 
components. A direct convertor is necessary. If the direct convertor 
were deleted, a Q/sub PRACTICAL/ of approximately 7.5 would 
be required. If we wish to soften the value of Q further, then the 
technical logic for the fusion fission hybrid is very powerful. With 
the hybrid a Q/sub PRACTICAL/ of 1.5 to 2.0 appears to be a very 
reasonable value. The key in being able to specify values of Q/sub 
PRACTICAL/Y lies in economically comparing the capital cost of 
fusion power to the sum of the capital cost and the present value of 
all the fuel costs for the competitive fuel intensive plants. 


4815 (JPRS—70472, pp 30-35) Problems, prospects in con- 
trolled nuclear fusion discussed. Alexander, K.F.; Krebs, K.H. 12 Jan 
1978. Translated from Spektrum; 8: No. 9, 12-15(Sep 1977). 
In Translations on Eastern Europe. Scientific Affairs No. 569. 
The basic principles of controlled fusion research are briefly 
reviewed. Some present problems concerning tokamaks and wall— 
plasma interactions are described. (MOW) 


4816 Controlled nuclear fusion, a challenge for the engineer. I. 
General introduction. Frey, H. VDI (Ver. Dtsch. Ing.) Z.; 120: No. 1, 
56-62(Jan 1978). (In German). 

After an introduction to the physical fundamentals of nuclear 
fusion, the technological problems connected with the most viable 
reactor concepts are discussed. The main reactor components, their 
functions and requirements are dealt with. 


4817 Investigations on CTR in the institutes of the USSR 
Academy of Sciences in 1976, Rabinovich, M.S. (AN SSSR, 
Moscow. Fizicheskij Inst.). Fiz. Plazmy; 2: No. 6, 1022-1036(Nov 
1976). (In Russian). 

From Meeting of the joint soviet-american comission on CTS; 
Moscow, USSR (1 Jun 1976). 

The main trends and the results of researches carried out in 
the controlled nuclear fusion in the institutes of the Academy of 
Sciences of the USSR for the period 1975-76 are presented. The 
experiments carried out on the L-2 stellarator, investigations in SHF 
and in adiabatic heating of plasma on the “Tuman” facilities, studies 
of multimirror systems and of systems with rotating plasma have 
been described. The progress in the corpuscular diagnostics and in 
investigation of elementary processes in atomic collisions, in the 
production of power high-energy atomic beams, in the automatic 
control of processes in plasma has been presented. The results of 
researches carried out with materials for thermonuclear facilities 
have been displayed. 


BLANKET ENGINEERING 


4818 (BNL—24680) Maintenance of low activity blankets. 
Fillo, J.A.; Powell, J.R.; Makowitz, H.; Lazareth, O. (Brookhaven 
National Lab., Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 
4p. (CONF-780508—70). Dep. NTIS, MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

Portions of document are illegible. 

Engineering design considerations of a first wall blanket/ 
shield assembly to facilitate maintenance and reliability of a high 
field ignition test reactor (HFITR) are addressed. The design of the 
blanket/shield assembly comprised primarily of high priority 
ALCOA aluminum or SAP and boron carbide minimizes the 
medium and long-term activation from high energy neutrons and 
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should permit direct hands-on maintenance of blanket components 
from within the plasma chamber. 


4819 (COO—2218-105) Alpha transport and deposition profile 
effects in tokamaks. Miley, G.H.; Hively, L.M.; Downum, W.B.; 
Choi, C.K. (Illinois Univ., Urbana (USA). Fusion Studies Lab.). 
1978. Contract EY-76-S-02-2218. 4p. (CONF-780811—4). Dep. 
NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

High-energy fusion-product (FP) transport is a central issue in 
fusion reactor development. FP’s that escape and bombard the first 
wall can be a serious mechanism for wali erosion and the introduc- 
tion of impurities back into the plasma. Well-confined FP’s heat the 
plasma as they slow down, but the resulting thermalization profile 
determines FP accumulation as an impurity. Here, we describe 
computational methods to model these effects and discuss the impli- 
cations for reactor design. 


4820 (JAERI-M—7287) Heat flux in the divertor region of 
DIVA. Kimura, H.; Ueda, N.; Maeda, H.; Yamamoto, S.; Nagami, M. 
(Japan Atomic Energy Research Inst., Tokyo). Sep 1977. 14p. Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

Time and spatially resolved measurements of heat and particle 
fluxes in the divertor of DIVA were made. On the electron side of 
the divertor, relatively large heat flux exists even in the absence of 
runaway electrons. This large heat flux possibly causes the plasma 
contamination by heavy impurities in DIVA. By detailed measure- 
ments, it is concluded that this large heat flux is due to the epither- 
mal electrons in the energy range from 100 to 200 eV. A quantitative 
relationship is obtained between the heat and the particle flux; which 
is well explained by a simple sheath model including the effect of 
epithermal electrons. 


4821 (ORNL—5405, pp 213- wy Neutron transport. Alsmiller, 
R.G. Jr.; Barish, J.; Barnes, J.M. Aug 1978. 

In Fusion Energy Division annual progress report for period 
ending 31 December 1977. 

The neutron transport program is primarily analytic, but it 
also includes an experimental program. The experimental program is 
designed to provide the data necessary to verify the analysis meth- 
ods and cross section data that are used at ORNL and throughout 
the United States for fusion reactor neutronics design calculations. 
During the past year a variety of neutronics calculations have been 
carried out in support of design work at ORNL and at the Princeton 
Plasma Physics Laboratory. 


4822 Controlled nuclear fusion, a challenge for the engineer. III. 
The wall problem in fusion reactors. Frey, H. VDI (Ver. Dtsch. Ing.) 
Z.; 120: No. 6, 242-246(Mar 1978). (In German). 

The wall of the vacuum vessel of a fusion reactor is more or 
less intensely bombarded with particles which stem from the plasma. 
These ions, electrons, atoms, photons and neutrons cause an erosion 
and an activation of the thermally highly loaded wall. A reactive 
effect of the wall on the plasma is the result. The wall problem 
concerns all reactor concepts. The timely average value of the wall 
load will be at the laser fusion about of the same amount as at the 
reactors with magnetic enclosure. However, the momentary particle 
flow rates are larger, which may lead to additional overheating and 
to high thermal stresses. Subject of this contribution is the discussion 
of the problems related to this phenomena and the questions con- 
nected with it which concern the modular setup of a reactor. 


4823 Monte Carlo and discrete ordinates investigations for a 
laser reactor LixO blanket. Ragheb, M.M.H.; Cheng, E.T.; Conn, 
R.W. (Wisconsin Univ., Madison (USA). Dept. of Nuclear Engineer- 
ing). Atomkernenergie; 31: No. 3, 192-199(1978). 

Monte Carlo (M.C.) and Discrete Ordinates (D.O.) calcula- 
tional models for neutron-gamma and neutron blanket studies of 
laser driven reactors are investigated. The new LieO blanket concept 
is considered. The time-integrated quantities for tritium breeding, 
nuclear heating, and primary neutron damage are estimated and 
compared. Replacing the shield by an albedo surface in approxima- 
tions used in D.O. blanket calculations is found to poorly account for 
the particles refelction from the shield. A simple M.C. model can 
provide the right albedo without detailed solution in the shield itself. 
Comparison of computational costs reveals the economical attracti- 
veness of M.C. compared D.O. in one dimensional blanket scoping 
and optimization studies. Significant cost savings are attributed to 
the use of region rather than point detectors in the treated M.C. 
models. The capabilities of M.C. for future laser reactor studies are 
discussed. 


4824 Monte Carlo study of asymmetric effects in a magnetical- 
ly-protected-first-wall laser driven reactor. Ragheb, M.M.H.; Cheng, 
E.T.; Conn, R.W. (Wisconsin Univ., Madison (USA). Dept. of 
Nuclear Engineering). Atomkernenergie; 31: No. 4, 217-222(1978). 
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Time-integrated neutronics and photonics studies for a lithium 
oxide blanket wey bt for a laser driven fusion reactor are present- 
ed. Two-di i Monte Carlo calculations have been used to 
assess the asymmetry effects resulting from the geometry of the 
reactor cavity as a right circular cylinder with two hemispherical 
caps. Such a shape is characteristic for laser fusion cavities designed 
to emplay magnetic protection of the cavity liner or first wall. An 
average value for the tritium yield per source neutron is obtained as 
1.155, and an average total nuclear heating of 14.490 MeV/D-T 
neutron. These differ from the values of 1.250 and 15.070 respective- 
ly, obtained by poten one-dimensional . Oo models by 
both Monte Carlo and Discrete Ordinates. The tritium production, 
nuclear heating, atomic displacements and production rates are 
found to vary substantially in different regions of the blanket. The 
non-uniformity of these parameters in different regions of the blanket 
is expected to seriously affect the shielding, mechanical and heat 
transfer designs and will lead to varied components lifetimes. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 4866 


4825 (COO—2218-108) Stability of field-reversed mirrors. 
Morse, E.C.; Miley, G.H. (Illinois Univ., Urbana (USA). Fusion 
Studies Lab.). 1978. Contract EY-76-C-02-2218. 15p. Dep. NTIS, PC 
A02/MF AO1. 

The stability of the field-reversed mirror configuration to 
acoustic modes in the low-frequency regime is zed. While 
previous work has been done using field-reversed configurations in 
the geometrical limit of infinite length, or zero plasma width, the 
attempt here is to analyze an equilibrium that has order unity — 
ratio. Further, while previous efforts have concentrated on fluid 
equilibrium or a specific distribution function, the approach here is 
to develop a formalism that can be used for an arbitrary distribution 
that is a function of the constants of motion. 


4826 (UCRL—80635) Field reversal in mirror machines. Pearl- 
stein, L.D.; Anderson, D.V.; Boozer, A.H. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.; Princeton Univ., NJ 
(USA). Plasma Physics Lab.). 10 Jul 1978. Contract W-7405-ENG- 
ae llp. (CONF-780811—7). Dep. NTIS, PC A02/ 
AOl. 
From 7. conference on plasma physics and control; Inns- 


bruck, Austria (23 Aug 1978). 

This report discusses some of the physics issues anticipated in 
field-reversed mirrors. The effect of current cancellation due to 
electrons is described. An estimate is made of the required i d 


level to maintain a field-reversed configuration. The SUPER- 
LAYER code is used to simulate the high-8 2XIIB results, and 
favorable comparisons require inclusion of quasilinear RF turbu- 
lence. Impact of a quadrupole field on field-line closure and resonant 
transport is discussed. A simple self-consistent model of ion currents 
is presented. Conditions for stability of field-reversed configurations 
to E x B driven rotations are determined. 


4827 Calculation of the topography of force lines of a magnetic 
field in toroidal systems. Skoblik, M.N.; Ziser, V.E.; Georgievskii, 
A.V.; Peletminskaya, V.G. Zh. Tekh. Fiz.; 46: No. 4, 655-663(Apr 
1977). (In Russian). 

The problem of calculating the topography of closed magnet- 
ic systems of the toroidal type has been investigated, in which the 
field is produced winding upon a toroidal surface with allowance for 
transverse dimensions and also by a system of ring conductors 
randomly oriented in a space. A procedure for numerical calculation 
has been developed, which makes it possible to follow the behaviour 
of force lines in working volume and to establish the dependence of 
physical parameters upon the system geometry. The results of the 
calculation of some magnetic systems are given. 


POWER SUPPLIES, ENERGY STORAGE 
REFER ALSO TO CITATION(S) 4186 


4828 (N—78-16436) Proposed high-power microwave source 
using a superconducting cavity as an energy storage. Minami, K. 
(Nagoya Univ. (Japan). Inst. of Plasma Physics). Nov 1977. 33p. 
(IPPJ-T—30). NTIS PC A03/MF AO1. 

A new principle of a high-power microwave source using a 
superconducting cavity as an energy storage is proposed. Since the 
quality factors about 10 to the 11th power and the electric field 
strength up to 60 MV/m are presently attainable, microwaves with 
energy density up to 0.016J/cum can be stored in a superconducting 
cavity. The stored energy can be released, in a men time, by 
changing mechanically the coupling factor between the cavity and a 
waveguide circuit. The technical possibilities are discussed in Rome 
detail. It is emphasized.that, although the economical feasibilities are 
not assured at this stage of technology, this energy storage can be 
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used to produce high-power microwave pulses which are not availa- 
ble in usual microwave oscillators. The resonant frequency energy 
storage presented here can be applied to the experiments in nuclear 
fusion research, because it is suited to a long-pulse operation of the 
order of 1 msec with an output power greater than 10 MW. 


(SAND—78-1145C) Magnetic insulation of high voltages 
in vacuum: comparison of ex t with simulations. Bergeron, 
K.D.; Poukey, J.W.; Di Capua, M.S.; Pellinen, D.G. (Sandia Labs., 
Albuquerque, NM (USA); Physics International Co., San Leandro, 
CA (USA)). 1978. Contract EY-76-C-04-0789. 16p. (CONF- 
780925—1). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on discharges and electrical insulation in 
vacuum; Albuquerque, NM, USA (5 Sep 1978). 

Experiments on long magnetically insulated vacuum transmis- 
sion lines at the 700 kV/cm level have been analyzed by comparing 
with computer simulations. The particle-in-cell code used is 2-D, 
time-dependent and, like the experiments, coaxial cylindrical. Com- 
_— could be made with current monitors at three intermediate 
longitudinal positions at both the outer electrode (for total current) 
and the inner electrode (for boundary current). The overall agree- 
ment was quite good, though the measured boundary current was 
consistently about 22 percent lower than the simulation values. In 
addition, a detailed comparison of the radial variation of several 
time-averaged quantities from the simulation was made with the 
predictions of the parapotential theory. It was found that the electric 
potential was very similar in the two cases, but the charge and 
current densities were not. 


4830 (UCRL—80934) High repetition rate burst-mode spark 
gap. Faltens, A.; Reginato, L.; Hester, R.; Chesterman, A.; Cook, E.; 
Yokota, T.; Dexter, W. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 15 Jun 1978. Contract W-7405-ENG-48. 5p. 
(CONF-780676—4). Dep. NTIS, PC A02/MF AO1. 

From 13. pulse power modulator symposium; Buffalo, NY, 
USA (20 Jun 1978). 

Results are presented on the design and testing of a pressur- 
ized gas blown spark gap switch capable of high repetition rates in a 
burst mode of operation. The switch parameters which have been 
achieved are as follows: 220-kV, 42-kA, a five pulse burst at 1-kHz, 
12-ns risetime, 2-ns jitter at a pulse width of 50-ns. 


4831 JET pulse power supply system. Hicks, J.B. (UKAEA 
Research Group, —_— Culham Lab.). Rev. Phys. Appl.; 12: No. 
12, 1823-1828(Dec 1977). 

The power and energy requirements of the Joint European 
Torus (JET) are described. The problems involved in supplying such 
a load from the H.V. lines adjacent to the proposed JET sites are 
discussed and a cost comparison is made between the two possible 
components of the power supply, i.e. flywheel-Generator-convertors 
and transformer-controlled-convertors. The proposed JET power 
supply system is described, together with an outline of the power 
supply control and its relationship with the overall JET control 
system. 


COOLING SYSTEMS 


4832 Cooling system and cooling method for a fusion reactor. 
Mori, Y.; Hijikata, K. (to Tokyo Inst. of Tech. (Japan)). 
German(FRG) Patent 2,554,886/A/. 16 Jun 1977. 7p. (In German). 

The patent proposes to cool a nuclear fusion reactor by 
injecting gaseous helium into the liquid reactor coolant (preferably 
lithium meta!) which circulates in a cooling jacket. Circulation of the 
liquid lithium metal at right angles to the strong magnetic field is 
thus avoided. 


HEATING AND FUELING SYSTEMS 
REFER ALSO TO CITATION(S) 4894 


4833 (ANL/FPP/TM—110) TCODE: a computer code for 
analysis of tritium and vacuum systems for tokamak fusion reactors. 
Clemmer, R.G. (Argonne National Lab., IL (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 44p. Dep. NTIS, PC A03/MF AOI. 

Portions of document are illegible. 

TCODE can be used for either near-term experimental reac- 
tors or for commercial reactors. The code provides options for items 
that may be included in a commercial reactor such as a divertor, 
neutral beam heating, and a breeding blanket. The code was used to 
calculate tritium and vacuum system parameters for the near term 
reactors ITR, TNS-UP and EPR as well as for some commercial 
reactor designs, the UWMAK series. A selected sample of the 
tritium and vacuum parameters for these reactor designs is shown. 
Also shown are parameters for a hypothetical reactor UWMAK-III 
M having similar characteristics to UWMAK-III but with a higher 
fractional burnup (5.0% cf. 0.83%). The impact of the reactor design 
scenario upon major tritium and vacuum systems is discussed. 
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4834 (LBL—7285) Neutral beam injector research and develop- 
ment work in the USA. Pyle, R.V.; Baker, W.R.; Berkner, K.H. 
(Brookhaven National Lab., Upton, NY (USA); California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; California Univ., Liver- 
more (USA). Lawrence Livermore Lab.; Oak Ridge National Lab., 
TN (USA)). Jan 1978. Contract W-7405-ENG-48. 3p. (CONF- 
780811—12). Dep. NTIS, PC A02/MF AO1. 

From 7. conference on plasma physics and control; Inns- 
bruck, Austria (23 Aug 1978). 

This brief review covers the US neutral-beam-injector re- 
search and development work carried out at DOE Laboratories: The 
Brookhaven National Laboratory (BNL), The Lawrence Berkeley 
and Livermore Laboratories (LBL/LLL), and The Oak Ridge Na- 
tional Laboratory (ORNL). 


4835 (ORNL/SUB—75/49438/1) Millimeter wave study pro- 
gram. Jory, H.R.; Symons, R.S. (Varian Associates, Palo Alto, CA 
(USA). Palo Alto Microwave Tube Div.). Jun 1975. Contract W- 
7405-ENG-26. 55p. Dep. NTIS, PC A04/MF AOl. 

Various approaches are considered for the design of a micro- 
wave amplifier capable of producing 100 kW cw output at 120 GHz. 
Problems in the design of the output waveguide and vacuum 
window are discussed. These problems are common to the various 
amplifier approaches. They appear tractable provided oversize com- 
ponents are used. The linear beam tube approach is investigated. 
Traveling wave tubes and klystron harmonic generators are studied. 
Both offer interesting possibilities. A number of fast wave devices 
are considered as possible approaches. These include the cyclotron 
resonance amplifier, the cyclotron harmonic amplifier, the Ubitron, 
and the periodic beam TM interaction. Examples of these devices 
reported in the literature are discussed along with their relative 
advantages and disadvantages. 


4836 (ORNL/SUB—75/49438/2) Millimeter wave study pro- 
gram. Final report. Jory, H.R.; Lien, E.L.; Symons, R.S. (Varian 
Associates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). 
Nov 1975. Contract W-7405-ENG-26. 157p. Dep. NTIS, PC A08/ 
MF AOI. 

Portions of document are illegible. 

The purpose of this program was to study the various ap- 
proaches to building an amplifier to produce 100 kW or more cw 
power at 120 GHz to decide on an optimum approach, and to 
perform design calculations. The study has led to the conclusion that 
a cyclotron resonance amplifier (gyrotron) is the optimum approach 
for 100 kW and that this type of interaction offers the best possibili- 
ties for going to still higher power levels. This report includes 
discussion in depth of all the topics and approaches considered in the 
study. Sections 2 and 3 deal with output waveguide and window 
designs. The fourth section discusses linear-beam amplifiers. The 
fifth section considers periodic-beam (other than cyclotron reso- 
nance) devices. Cyclotron resonance devices are considered in 
detail. Arguments are given leading to the choice of the gyrotron as 
the optimum approach in section 7. Design calculations for a 100 kW 
gyrotron amplifier are given based on the background and theory 
presented in section 6. 


4837 (ORNL/SUB—76/01617/1) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 1. Fried- 
lander, F.; Galli, E.; Jory, H.; Kinney, F.; Miller, K.; Shively, J.; 
Symons, R. (Varian Associates, Palo Alto, CA (USA). Palo Alto 
Microwave Tube Div.). Jul 1976. Contract W-7405-ENG-26. 5lp. 
Dep. NTIS, PC A04/MF AO1. 

During the past quarter, progress was made toward the 
development of an electron gun which will operate well in a 
realizable magnetic field. Both small-signal gain and large-signal gain 
and efficiency calculations were made which indicate that satisfac- 
tory gain and efficiency performance can probably be achieved in a 
two-cavity Gyroklystron. The output cavity was shortened in order 
to facilitate loading to a sufficiently low Q and to improve its 
stability. A symmetrical input cavity loading arrangement was found 
which produced an appropriate Q and also minimizes the excitation 
of undesired propagating modes in the drift tube. Progress was also 
made on the input and output waveguide circuitry and windows, and 
mechanical design has started. These activities are detailed in subse- 
quent sections of this report. 


4838 (ORNL/SUB—76/01617/2) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 2. Fried- 
lander, F.; Galli, E.; Jory, H.; Miller, K.; Shively, J.; Symons, R. 
(Varian Associates, Palo Alto, CA (USA). Palo Alto Microwave 
Tube Div.). Oct 1976. Contract W-7405-ENG-26. 59p. Dep. NTIS, 
PC A04/MF AOI. 

During this quarter, the detailed cold test work for design of 
the input and output cavities was completed. Cold tests were also 
made to study microwave output coupling through large diameter 
collectors and microwave loading in the drift tube between cavities. 
A mechanical design was worked out for the output window and 
construction was started on a trial window. An external output 
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water load was also designed for oversized circular electric mode 
waveguide. Considerable magnetic design work was done using 
computer simulation. The electrical design of the main 11 kg magnet 
has been completed. A simulation of the magnetic field in the 
collector region has produced very nearly the desired results for a 
5.75 inch diameter collector. The calculation used two coils outside 
the main magnet. Simulation of the required magnetic field in the 
gun region is discussed in this report. The detailed mechanical design 
of the electron gun has been completed. A preliminary mechanical 
design of the cw tube is also presented, and the design of the pulsed 
experimental tube is discussed. In the area of amplifier analysis, the 
effects of space charge on gain are estimated, and the small-signal 
gain theory is compared to the results of ballistic computer calcula- 
tions. Additional large-signal calculations are also presented. 


4839 (ORNL/SUB—76/01617/4) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 4. Hegji, S.; 
Jory, H.; Shively, J.; Symons, R. (Varian Associates, Palo Alto, CA 
(USA). Palo Alto Microwave Tube Div.). May 1977. Contract W- 
7405-ENG-26. 29p. Dep. NTIS, PC A03/MF AOI. 

During this quarter, preparation of the test apparatus and tests 
of the first pulsed Gyroklystron were completed. Significant per- 
formance for a Gyroklystron amplifier was demonstrated this quar- 
ter. A linear power output of 6 kW was attained with 13 dB again. 
Although these values are well below the design goals, they repre- 
sent record performance for a Gyroklystron amplifier. Operation at 
rf saturation was precluded by the limited gain caused by oscillations 
which began at high beam current or high values of transverse 
energy. The quality and performance of the beam appear to be quite 
good and very close to design expectations. Final assembly of the 
magnet system including an 11 kg main magnet and a two-section 
gun coil is discussed. Design work continued for the cw tube 
incorporating a ten-inch diameter collector and a miter-bend output 
coupling system. 


4840 (ORNL/SUB—76/01617/5) Development program for a 
200 kW, CW 28 GHz gyroklystron. Quarterly report No. 5, April 
1977—June 1977. Hegji, S.; Jory, H.; Shively, J. (Varian Associates, 
Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). 1977. 
Contract W-7405-ENG-26. 43p. Dep. NTIS, PC A03/MF AOl. 

During this quarter, a second pulsed amplifier tube was 
designed, constructed and tested. The second tube used many of the 
parts from the first tube. The main design changes were the addition 
of a Kanthal lossy coating on the beam drift tubes and a lossy 
dielectric (Carberlox) ring in one end of the input cavity. These lossy 
elements were designed to load undesired resonances with minimal 
effect on the normal operating modes. The design of the alternative 
pulsed single cavity oscillator was completed, the first oscillator was 
constructed, and testing was begun. Test results were very gratifying 
with the measurement of up to 248 kW peak power with 35% beam 
conversion efficiency. This represents a record peak power level in a 
repetitively pulsed device at this frequency and the efficiency is 
comparable to the values reported in Russian literature. Construction 
of cw tube parts has been continued wherever the design is suffi- 
ciently defined. This is mainly in the collector area. 


4841 (ORNL/SUB—76/01617/7) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 7, Octo- 
ber—December 1977. Jory, H.; Evans, S.; Hegji, S.; Shively, J. 
(Varian Associates, Palo Alto, CA (USA). Palo Alto Microwave 
Tube Div.). 1977. Contract W-7405-ENG-26. 33p. Dep. NTIS, PC 
A03/MF AO1. 

During the quarter, the first CW oscillator device was con- 
structed, but testing was limited to pulsed testing. These test results 
are discussed in detail, and some additional work on pulsed amplifi- 
ers is also presented. 


4842 (ORNL/SUB—76/49438/3) Supplementary report: milli- 
meter wave study program. Jory, H.R.; Symons, R.S. (Varian Asso- 
ciates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). Feb 
1976. Contract W-7405-ENG-26. 38p. Dep. NTIS, PC A03/MF 
AOl. 

This report describes work done during the months of De- 
cember 1975 and January 1976, following the writing of the final 
report on the millimeter wave study program for generation of 100 
kW or more power at 120 GHz. The work has been directed to three 
areas for application to gyrotron devices, small signal analysis, 
electron beam simulation, and microwave measurements on cavity 
coupling. A small signal analysis is presented, which allows determi- 
nation of beam loading in cavities. The results are similar to previous 
published work, but contain a higher order relativistic correction. 
The electron beam simulations include two magnetron type guns and 
one based on electrostatic lenses. 


4843 (ORNL/SUB—76/49438/4) Supplementary report No. 2: 
millimeter wave study program. Jory, H.R.; Symons, R.S. (Varian 
Associates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). 
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Apr 1976. Contract W-7405-ENG-26. 47p. Dep. NTIS, PC A03/MF 
AOl. 

This report describes work done during the months of Febru- 
ary, March, and April 1976 on a program to study the feasibility of a 
microwave amplifier capable of 100 to 200 kW cw power output at 
120 GHz. During this period a small signal gain analysis was 
developed for a multicavity ss amplifier. This analysis 
includes relativistic effects to first order but neglects space charge. 
Methods of calculating small signal a and stability in the gyrok- 
lystron are described. Calculations of electronic beam loading were 
also made on the computer to show the effects of signal strength on 
beam loading. Large signal calculations were also made to show the 
effect of a tapered axial magnetic field on the efficiency and stability 
of the output cavity. Other work included electron gun simulation 
on the computer specifically directed to a 200 kW 28 GHz gyroklys- 
tron, and microwave cold test work to investigate cavity loading 
techniques and intercoupling between cavities. 


4844 (ORNL/SUB—77/01617/3) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 3. Fried- 
lander, F.; Galli, E.; Hegji, S.; Jory, H.; Miller, K.; Shively, J.; 
Symons, R. (Varian Associates, Palo Alto, CA (USA). Palo Alto 
Microwave Tube Div.). Jan 1977. Contract W-7405-ENG-26. 27p. 
Dep. NTIS, PC A03/MF AO. 

During this quarter the construction of the pulsed tube, the 
preparation of test apparatus, and additional engineering on the cw 
tube design were emphasized. Fabrication of parts for the pulsed 
tube was nearly completed and many of the tube subassemblies were 
completed. The first electron gun is also nearing completion. The 
final design for the magnet system is discussed. This includes an 11 
kg main magnet and a two-section gun coil. Parts for the magnet 
system have been completed and assembly of the system is in 
progress. Preparation for testing the pulsed tube is described. The 
microwave drive source is nearing completion. The 1 kW drive tube 
was completed. Work to adapt the existing test facility to the pulsed 
gyroklystron is in progress. The power supplies for the main magnet 
were received toward the end of the quarter. Design work for the 
cw tube has been concerned with collector design and microwave 
output coupling. The miter-bend output coupling system was cold 
tested. It appears to be a worthwhile approach. 


4845 (ORNL/SUB—77/01617/6) Development program for a 
200 kW, CW, 28 GHz gyroklystron. Quarterly report No. 6, July 
1977—September 1977. Hegji, S.; Jory, H.; Shively, J. (Varian Asso- 
ciates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). 
1977. Contract W-7405-ENG-26. 43p. Dep. NTIS, PC A03/MF 
AOl. 

During this quarter, testing of the pulsed oscillator was con- 
tinued to determine the effects of various operating parameters. In 
particular, the effect of load mismatch was measured. Tests were 
also made with pulse lengths up to 1 msec and average power output 
up to 10.7 kW. Along with the peak power output of 248 kW, this 
represents record power level at 28 GHz. The design of a third 
pulsed amplifier was completed and the amplifier was constructed 
and tested. The design had increased loss in the beam tunnels in the 
form of Carberlox rings. The test results indicated considerable 
progress in stability with measured amplifier gain as high as 45 dB. 


4846 (ORNL/SUB—78/01617/8) Development program for a 
200 kW, CW, 28-GHz gyroklystron. Quarterly report No. 8, Janu- 
ary—March 1978. Jory, H.; Evans, S.; Hegji, S.; Shively, J. (Varian 
Associates, Palo Alto, CA (USA). Palo Alto Microwave Tube Div.). 
og Contract W-7405-ENG-26. 28p. Dep. NTIS, PC A03/MF 
AOl. 

The objective of this program is to develop a microwave 
amplifier or oscillator capable of producing 200 kW CW power 
output at 28 GHz. The use of the gyrotron or cyclotron resonance 
interaction is being pursued. During this quarter the first CW 
oscillator design was pulsed tested up to 167 kW peak and 20 kW 
average output. CW testing of the tube was satisfactory provided 
parameters were set for zero microwave output, but operation with 
CW output was plagued with gassing and arcing internal to the tube. 
A second tube was constructed with minor design changes to 
eliminate the gassing problems. Preliminary testing of this tube 
indicates improvement. Possible design changes for future tubes are 
discussed including output coupling alternatives and output window 
changes. 


4847 (ORNL/TM—6512) Two-dimensional cylindrically sym- 
metric convergent ion optics code including plasma electrons. Whitson, 
J.C.; Whealton, J.H.; Jaeger, E.F.; Smith, J.; McGaffey, R.W. (Oak 
Ridge National Lab., TN (USA)). Aug 1978. Contract W-7405- 
ENG-26. 45p. Dep. NTIS, PC A03/MF AO1. 

The material presented in this report consists of a listing of an 
ion optics code which was used in the calculations reported earlier. 


4848 (PPPL—1469) Neutral beam system reionization losses. 
Stewart, L.D. (Princeton Univ., NJ (USA). Plasma Physics Lab.). 
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7 1978. Contract EY-76-C-02-3073. 33p. Dep. NTIS, PC A04/ 
MF AOl. 


A slow, linear pressure rise in the drift ducts of the PLT 
neutral beam systems, and the resulting reionization losses of neutral 
beam power, are reported and examined. A model is developed for 
the reionization losses, based on the observed test stand pressure rise 
and an additional pressure rise due to the reionized power. Agree- 
ment between the model and the observed reionization losses is 
shown. Predictions are made of future reionization losses for the 
neutral beam injectors of PLT, PDX, Doublet III and TFTR. 
Finally, suggestions are made for research and development pro- 
gram directions and for machine design directions which could 
decrease neutral beam reionization losses. 


4849 Controlled nuclear fusion, a challenge for the engineer. II. 
Systems for the fuel feed and the fuel removal, the plasma heating, and 
the vacuum generation. Frey, H. VDJ (Ver. Dtsch. Ing.) Z.; 120: No. 
4, 161-167(Feb 1978). (In German). 

The author deals with the supply and discharge of fuel and 
with the heating of a tokamak and a laser fusion reactor and then 
proceeds to discuss the vacuum system required for a tokamak 
reactor and the technical problems encountered. 


4850 Analysis of plasma power absorption in the high frequency 
ion source. Czerbniak, J.; Malecki, H.; Pawlowski, B. (Lodz Univ. 
(Poland). Instytut Fizyki). Nukleonika; 22: No. 4, 317-327(1977). (In 
Russian). 

The absorption of the power by plasma in the high frequency 
ion source as the function of the frequency of excitating field was 
studied. The maximal value of the magnetic induction inside the 
excition coil was measured. It was pointed out, that the magnetic 
induction is too small to excite the hydrogen in the ion source. We 
calculated the absorbed and dissipated power basing on the pure 
electrical excitation. The necessary parameters useful to design the 
generator are defined. 


4851 (BNL-tr—662) Ion-optical characteristics of H~ ion beams 
produced by surface-plasma sources. Derevyankin, G.E.; Dudnikov, 
V.G.; Klyanov, V.S. (AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 
1977. Translation by S. J. Amoretty of Preprint [YaF 77-8. 7p. Dep. 
NTIS, PC A02/MF AO1. 

The ion-optical characteristics of H~ ion beams produced by 
surface-plasma sources with a Penning configuration of the gas- 
discharge element are investigated. H™ ion beams with a pulse 
intensity up to 0.1 to 0.15 A, pulse duration of 250 psec, and 
repetition rate up to 100 Hz are obtained. The ion energy is 20 to 25 
keV. The emission slit (0.5 x 10 mm?) is directed across the magnetic 
field. Quasi-parallel beams with ordered divergence of 10~? rad per 
cm of the transverse dimension are formed. By eliminating fluctu- 
ations the normalized emittance can be decreased from 0.05 cm . 
mrad to 0.003 cm . mrad in the parallel direction to the field and 
from 0.2 cm . mrad to 0.02 cm . mrad in the perpendicular direction 
to the field, and the energy spread of the transverse motion can be 
decreased from 1.5 keV to 5 eV and from 80 eV to 1 eV, respective- 
ly. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 


4852 (CONF-770997—) Safety and environmental aspects of 
deuterium—tritium fusion power plants: work shop summary. (Depart- 
ment of Energy, Washington, DC (USA). Office of Fusion Energy; 
Electric Power Research Inst., Palo Alto, CA (USA)). May 1978. 
48p. Dep. NTIS, PC A03/MF AOI. 

From Workshop on safety and environmental aspects of 
fusion power plants; Seattle, WA, USA (14 Sep 1977). 

In September of 1977 a workshop was held on the safety and 
environmental aspects of fusion power plants to consider potential 
safety and environmental problems of fusion power plants and to 
reveal solutions or methods of solving those problems. The objective 
was to promote incorporation of safety and environmental protec- 
tion into reactor design, thereby reducing the expense and delay of 
backfitting safety systems after reactor designs are complete. A 
dialogue was established between fusion reactor designers and safety 
and environmental researchers. Four topics, each with several subdi- 
visions, were selected for discussion: radiation exposure, accidents, 
environmental effects, and plant safety. For each topic, discussion 
focused on the significance of the problem, and adequacy of current 
technology to solve the problem, design solutions available and 
research needed to solve the problem. 


4853 (MITNE—220) Application of probabilistic consequence 
analysis to the assessment of potential radiological hazards of fusion 
reactors. Sawdye, R.W.; Kazimi, M.S. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of Nuclear Engineering). Jul 1978. Con- 
tract EY-76-02-2431. 108p. Dep. NTIS, PC A06/MF AO1. 

A methodology has been developed to provide system reli- 
ability criteria based on an assessment of the potential radiological 
hazards associated with a fusion reactor design and on hazard 
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constraints which prevent fusion reactors from being more hazard- 
ous than light water reactors. The probabilistic consequence analy- 
ses, to determine the results of radioactivity releases, employed the 
consequence model developed to assess the risks associated with 
light water reactors for the Reactor Safety Study. The calculational 
model was modified to handle the isotopes induced in the structural 
materials of two conceptual Tokamak reactor designs, UWMAK-I 
and UWMAK-III. Volatile oxidation of the first wall during a 
lithium fire appears to be a primary means of disrupting induced 
activity, and the molybdenum alloy, TZM (UWMAK-IID), tends to 
be more susceptible than 316 stainless steel] (UWMAK-I) to mobiliza- 
tion by this mechanism. 


4854 (PNL—2719) Fusion fuel cycle solid radioactive wastes. 
Gore, B.F.; Kaser, J.D.; Kabele, T.J. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Jun 1978. Contract EY-76-C-06-1830. 
39p. Dep. NTIS, PC A03/MF AOl1. 

Eight conceptual deuterium-tritium fueled fusion power plant 
designs have been analyzed to identify waste sources, materials and 
quantities. All plant designs include the entire D-T fuel cycle within 
each plant. Wastes identified include radiation-damaged structural, 
moderating, and fertile materials; getter materials for removing 
corrosion products and other impurities from coolants; absorbents 
for removing tritium from ventilation air; getter materials for tritium 
recovery from fertile materials; vacuum pump oil and mercury 
sludge; failed equipment; decontamination wastes; and laundry 
waste. Radioactivity in these materials results primarily from neu- 
tron activation and from tritium contamination. For the designs 
analyzed annual radwaste volume was estimated to be 150 to 600 
m*/GWe. This may be compared to 500 to 1300 m*/GWe estimated 
for the LMFBR fuel cycle. Major waste sources are replaced reactor 
structures and decontamination waste. 


POWER CONVERSION SYSTEMS 


4855 (BNL—24626) Fast power cycle for fusion reactors. 
Powell, J.; Fillo, J.; Makowitz, H. (Brookhaven National Lab., 


Upton, NY (USA)). 1978. Contract EY-76-C-02-0016. 6p. (CONF- 
780801—27). Dep. NTIS, PC A02/MF AO1. 

From 13. intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (20 Aug 1978). 

The unique, deep penetration capability of 14 MeV neutrons 
produced in DT fusion reactions allows the generation of very high 


temperature working fluid temperatures in a thermal power cycle. In 
the FAST (Fusion Augmented Steam Turbine) power cycle steam is 
directly superheated by the high temperature ceramic refractory 
interior of the blanket, after being generated by heat extracted from 
the relatively cool blanket structure. The steam is then passed to a 
high temperature gas turbine for power generation. Cycle studies 
have been carried out for a range of turbine inlet temperatures 
[1600°F to 3000°F (870 to 1650°C)], number of reheats, turbine 
mechanical efficiency, recuperator effectiveness, and system pressure 
losses. Gross cycle efficiency is projected to be in the range of 55 to 
60%, (fusion energy to electric power), depending on parameters 
selected. Turbine inlet temperatures above 2000°F, while they do 
increase efficiency somewhat, are not necessarily for high cycle 
efficiency. 


4856 (UCRL—81610) Beam and plasma direct converters. 
Moir, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 11 Sep 1978. Contract W-7405-ENG-48. 23p. Dep. 
NTIS, PC A02/MF AOl1. 

Two types of direct converters, one for beams and one for 
plasma, are under development with voltages and power densities 
approaching reactor-like conditions. Beam direct conversion raises 
the efficiency of producing neutral beams, can save millions of 
dollars when applied to next-generation experiments, and can im- 
prove the power balance of driven reactors. Direct conversion 
allows positive ion beams to be made into neutrals efficiently up to 
150 keV for D®, 225 keV for T° and 300 keV for *He®. Above these 
energies, the efficiency is less than 50% and falling rapidly, requiring 
negative ions to be used for neutral beam formation, which even 
they can benefit from direct conversion because the conversion 
fraction from negatives to neutrals is less than 100% (approximately 
80% plasma cell, approximately 60% gas cell). The in-line beam 
direct conversion concept uses either electrostatic or magnetic fields 
for electron suppression. At low powers (approximately 1 kW con- 
tinuous) and low voltage (10 to 15 keV), both have operated at an 
efficiency better than 70%. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 4106, 4175, 4176, 4177, 4178, 
4179, 4180, 4181, 4182, 4183, 4184, 4185, 4187, 4189, 4190, 4191, 
4192, 4193, 4194, 4195, 4196, 4197, 4198, 4199, 4200, 4201, 4202, 
4203, 4204, 4207, 4208, 4209, 4210, 4211, 4213, 4214, 4587, 4588, 4589 
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4857 (BNL—50769, pp 76-77) Constraints due to nuclear inter- 
actions in heavy-ion induced fusion, and shielding requirements. Sil- 
berberg, R.; Tsao, C.H. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

There are several asepcts of the heavy-ion induced fusion 
process for which a detailed knowledge of nucleus-nucleus interac- 
tions is essential: (1) the modification of the distribution of energy 
deposition in the fusion pellet due to nuclear fragmentation and 
constraints on the composition of the pellet, (2) the background 
radiation of protons and neutrons at energies of approximately 200 
MeV due to interactions of heavy ions near the reactor chamber and 
the accumulator ring while the reactor is in operation, and (3) the 
background radioactivity at the reactor and accumulator ring while 
the reactor is shut down. We shall Psa some preliminary results 
obtained in two weeks work in this field and point out areas in which 
further work is required. 


4858 (BNL—50769, pp 78-79) — input requirements for 
heavy ion fusion. Bangerter, R.O. Feb 197 

In Proceedings of the heavy ion om workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

This paper summarizes the requirements a heavy ion accelera- 
tor must meet in order to initiate practical thermonuclear microex- 
plosions. Particular emphasis is given to the question of n.aximum 
allowable ion energy. 


4859 (BNL—50769, pp 80) Final focusing of 35 GeV bismuth 
ions, Colton, E. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
ai, 1977. 

The parameters of a final focusing system for Bismuth ions of 
kinetic energy 35 GeV in charge states +4 and +1 are studied. 
These options were discussed at the recent IBF Workshop convened 
at Brookhaven in October, 1977. 


4860 (BNL—S50769) Proceedings of the heavy ion fusion work- 
shop held at Brookhaven National Laboratory, Upton, New York, 17 
October 1977. Smith, L.W. (ed.). (Brookhaven National Lab., Upton, 
NY (USA)). Feb 1978. Contract EY-76-C-02-0016. 155p. Dep. 
NTIS, PC A08/MF AOl1. 

Separate abstracts were prepared for each of the 50 included 
papers. (MOW) 


4861 (BNL—50769, pp 41-42) Atomic and molecular physics: 
summary. Poe, R.T. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The atomic/molecular physics group has accomplished a 
number of objectives. These include a critical review of ongoing 
projects, the exploration and identification of new problems and 
areas of concern, a broad overview of the status and goals in atomic/ 
molecular physics. Finally there results in, for the participants, a 
sense of coordinated plan toward a common objective. 


4862 (BNL—S50769, pp 52-54) Plasma and neutralization ef- 
fects: summary. Tidman, D.A. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

The plasma working group considered the question of wheth- 
er an intense heavy ion beam could be transported and accurately 
focussed across a target chamber radius of approximately 10 m on to 
a pellet of radius approximately 0.1 cm at the center of the chamber 
(a typical beam was taken as 3 kA, 40 GeV uranium injected into the 
reactor vessel with initial beam radius approximately 10 cm). Here 
we give a brief summary of our considerations. The conclusions 
were that focussing through relatively dense reactor chamber gases 
appears to be possible. Instabilities, if they arise, are expected only 
within the last few 10's of cm from the pellet, by which time they are 
unlikely to significantly degrade the beam focussing. 


4863 (BNL—50769, pp 55-58) Propagation of a heavy ion beam 
in a gas-filled reactor. Yu, S.S.; Buchanan, H.L.; Chambers, F.W.; 
Lee, E.P. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
a National Laboratory, Upton, New York, October 17- 

A, 898 ts 

The subject of this investigation is to determine whether a 
heavy ion beam can be transported in gas, without severe disruption, 
to hit a mm-sized target at ranges approximately 10 m. We are 
interested primarily in the propagation of a pencil-shaped self- 
pinched ion beam which enters the chamber through a small aper- 
ture, although our transport code also treats other cylindrically 
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symmetric tions. It has been demonstrated both theoretical- 
ly and experimentally that an intense electron beam can be stably 
transported over large distances in the 1 torr pressure range. The 
critical question is whether these results can be extended to high 
energy heavy ion beams. We discuss first the aro character- 
istics of ion beams and then the instabilities which may disrupt beam 
Propagation. 


4864 (BNL—50769, 59-60) Current neutralization of con- 
verging ion beams. Mosher, D. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

It is desired to consider the problem of current neutralization 
of heavy ion beams traversing gas backgrounds in which the con- 
ductivity changes due to beam heating and beam convergence. The 
procedure is to determine Green’s-function solutions to the magnet- 
ic-diffusion equation derived from Maxwell's equations and an as- 
sumed scaler-plasma conductivity sigma for the background-electron 
current density j/sub e/. The present calculation is more general 
than some previously carried out in that arbitrary time variations for 
the beam current j/sub b/ and conductivity are allowed and the 
calculation is valid for both weak and strong neutralization. Results 
presented here must be combined with an appropriate energy-bal- 
ance equation for the heated background in order to obtain the 
neutralization self-consistently. 


(BNL—50769, pp 61-63) Linear microstability analysis of 
a heavy ion beam: plasma system. Ottinger, P.F.; Mosher, D. Feb 
1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

In order to investigate the propagation and focussing of a 
beam of heavy ions, it is necessary to consider the effects of a 
background plasma in the reactor chamber. Although this back- 
ground provides charge and current neutralization of the beam, it 
may also cause excitation of certain microinstabilities. Here, interac- 
tions involving the background electrons with the beam ions (e-b 
mode), and the background electrons with the background ions (e-i 
mode) are investigated to determine if these modes are unstable in 
the parameter regimes appropriate for a fusion device. 


4866 (BNL—50769, pp 64-67) Target chamber magnetic fields 
in pellet fusion reactors. Tidman, D.A. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
Brookhaven National Laboratory, Upton, New York, October 17- 
21, 1977. 

Stray magnetic fields are expected to be generated by various 
mechanisms following a fusion pellet explosion in a reactor target 
chamber. These fields, which would be partially trapped in the 
chamber between explosions, may present a complication for the 
accurate aiming of focussed ion beams onto a target pellet. Various 
schemes could be used to remove these fields. 


4867 (BNL—50769, pp 68-71) Beam stability in the target 
chamber. Thompson, W.B.; Jorna, S. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 

a National Laboratory, Upton, New York, October 17- 
1, 1977. 

The stability of a heavy ion beam propagating through the 
target chamber is considered. In most schemes the beam has energies 
of several tens of GeV, carries currents of approximately 1,000 amps 
(equivalent), and is focused geometrically from an aperture of radius 
r/sub i/ approximately 10 cm to a target spot of r/sub f/ approxi- 
mately 1 mm over a distance of L approximately 10 m. The propaga- 
tion mode must thus be highly stable. 


4868 (BNL—50769, pp 72) Argonne neutralization experiment. 
Fenster, S. Feb 1978. 
In Proceedings of the heavy ion fusion workshop held at 
—— National Laboratory, Upton, New York, October 17- 
Argonne is setting up an experiment on the charge neutraliza- 
tion of beams of heavy ions using a 3 mA dc source of Xe*! at 100 
keV. A brief description of this experiment is given. 


4869 (BNL—50769, pp 73-75) Reactors--summary. Maniscalco, 
J.A. Feb 1978. 

In Proceedings of the heavy ion fusion workshop held at 
on National Laboratory, Upton, New York, October 17- 

1, i 

The Laser Fusion Program System Studies Group at Law- 
rence Livermore Laboratory has been engaged in scoping studies to 
identify attractive reactor concepts for producing power with iner- 
tial confinement fusion. The scoping studies were carried out by 
developing several reactor concepts and then comparing them on 
the basis of their ability to cope with the major problems affecting 
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the technical feasibility of an inertial confinement fusion power 
plant. These include: (1) the effects of the fusion microexplosion on 
the first wall, (2) the effects of high energy neutrons and cyclical 
stresses on the blanket structure, and (3) the effects of the fusion 
microexplosion on the final focussing elements. 


4870 (COO—2765-10) Study of the acceleration, focussing and 
bunching of ions by electronic space charge for pellet fusion. Progress 
report, 1 May—31 July 1978. (Illinois Univ., Urbana (USA)). 1978. 
Contract EY-76-S-02-2765. 12p. Dep. NTIS, PC A02/MF AOl. 

There are two parts to this report. The first gives an over- 
view of how this work could be adapted to an ICF fusion driver 
such as an intense electron beam machine. The second part describes 
the major results of the experimental effort for the last three months. 
Various experimental measurements had led us to suspect that we 
had overestimated the density of the target plasma. The details of 
density measurements are given. 


4871 (LA—7186) Antares prototype power amplifier. Final 
report. Leland, W.T.; York, G.; Ganley, T.; Swanson, D.; Loda, G.; 
Yavornik, E.; Riepe, K.; Lindstrand, R.; Comly, J. (Los Alamos 
Scientific Lab., NM (USA)). Jul 1978. Contract W-7405-ENG-36. 
112p. Dep. NTIS, PC A06/MF AO1. 

A new power amplifier design was devised for Antares, the 
Los Alamos Scientific Laboratory 100-kJ CO: laser system. To test 
this design, a cold-cathode gun, a high-voltage test vehicle, and a 
prototype power amplifier were designed, built, and tested. This 
report describes these devices and the experimental work that dem- 
onstrated the predicted performance of the new amplifier design. 


4872 (LA-UR—78-1456) Thorium—uranium cycle ICF hybrid 
concept. Frank, T.G. (Los Alamos Scientific Lab., NM (USA)). 
1978. Contract W-7405-ENG-36. 6p. (CONF-780508—62). Dep. 
NTIS, PC A02/MF AO1. 

From 3. meeting on the technology of controlled thermonu- 
clear fusion; Santa Fe, NM, USA (9 May 1978). 

The results of preliminary studies of a laser-driven fusion- 
fission hybrid concept utilizing the ***Th-?°°U breeding cycle are 
reported. Neutron multiplication in the breeding blanket is provided 
by a region containing ***UOz and the equilibrium concentration of 

*PuO2. Established fission reactor technology is utilized to deter- 
mine limits on operating conditions for high-temperature fuels and 
structures. The implications of nonproliferation policies for the oper- 
ation of fusion-fission hybrid reactors are discussed. 


4873 (NRL-MR—3774) High-energy ion expansion in laser- 
plasma interactions. Decoste, R. (Naval Research Lab., Washington, 
DC (USA)). Apr 1978. 142p. Dep. NTIS, PC A07/MF AO1. 

The high-energy ions produced from the intense laser irradia- 
tion (10° W/cm? at 1.06 ym) of solid targets are studied both 
experimentally and theoretically. The ion diagnostics include both 
charge collectors and an ion analyzer especially designed for ener- 
getic ion studies. Analyzer design considerations are presented to- 
gether with a calibration technique of the ion detection system 
involving the measurement of secondary electron emission. A tech- 
nique using charge exchange to differentiate ion species with the 
same A/Z but using different Z is also described. The experimental 
results indicate that an important fraction of the ion expansion 
energy is transported by energetic ions. The energetic ion blow-off 
from CH/sub n/ and CD, targets is highly ionized with multi-peak 
structure on the energy distribution of the ion species. From the CD2 
target results, it is also found that the C*® ions were already fully 
ionized before the acceleration phase of their expansion with the H* 
or D* ions. The H* ions carry an important fraction of the fast ion 
energy due to a preferential acceleration of the H* ions over heavier 
C** ions. A 1-D fluid model describes the ambipolar expansion of 
hot electrons and either one or two relatively cold ion species from 
an electron pressure gradient. For CD/sub n/, the plasma expansion 
is adequately represented by a single ion species, whereas for CH/ 
sub n/, two-ion fluids are required to account for the energy and the 
relative behavior of the high-energy ion species. 


4874 (NVO—1512-1) Assessment of Relativistic Electron Beam 

(REB) transport for pellet fusion application. Shanny, R.; Jorna, S.; 

Thompson, W.B. (Physical Dynamics, Inc., La Jolla, CA (USA)). 

aa 1978. Contract EY-77-C-08-1512. 20p. Dep. NTIS, PC A02/ 
AOl. 

The objective of this study is to assess and compare the two 
principal schemes for transporting high v/y electron beams for pellet 
fusion applications. The framework in which the application is 
defined is: Transport of an REB over distances such as not to cause 
any destructive damage to components due to the energy released by 
the pellet. The two major approaches which are assessed and com- 
pared are: (1) Propagation of a disk-shaped REB in magnetic and 
external spindle cusp configuration. (2) Propagation of an REB in a 
multiple array of converging Z-pinches where conducting channels 
are performed by exploding wires carrying current. Each approach 
is evaluated on its own merits, and finally a comparative assessment 
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is performed. Under the limited scope of this study a broad-brush 
approach is taken with no detailed computations performed except 
for obtaining zero-order estimates. 


4875 (SAND—78-0080) Electron beam fusion progress re 
April—September 1977. (Sandia Labs., Albuquerque, NM (USA). 
Apr 1978. Contract EY-76-C-04-0789. 218p. Dep. NTIS, PC A10/ 
MF AOl. 

Separate abstracts were prepared for each of the 6 included 
sections. (MOW) 


4876 (SAND—78-0080, pp 11-20) Technical and management 
overview. Apr 1978. 

In Electron beam fusion progress report, April—September 
1977. 

This brief overview gives discussions on pulsed power, parti- 
cle beam source development, target interaction, EBFA project 
status, and personnel and operating budget. (MOW) 


4877 (SAND—78-0080, pp 21-44) Pulsed power. Apr 1978. 

In Electron beam fusion progress report, April—September 
1977. 

Options for EBFA-I were narrowed as data became available 
from Proto II, MITE and power flow research. The solid dielectric 
capacitors proposed for intermediate stores have been eliminated for 
EBFA because of low reliability. Water capacitors based on data 
from Proto II and Hydra will be used on EBFA. Improved SF-6 
switching data from Proto II shows that present parameters are 
adequate for EBFA. A switch jitter of 3 ns with reliability exceeding 
0.986 was demonstrated. Proto II has achieved the design output and 
is now a user oriented accelerator. Several desirable features of the 
disc accelerator were proven. Initial magnetic insulation experiments 
on a 1.5 m-long-triplate show small energy and power losses. Theo- 
retical understanding of magnetic insulation was greatly enhanced 
and agreement between projections and experiment were obtained. 


4878 (SAND—78-0080, pp 45-92) Theoretical research. Apr 
1978. 

In Electron beam fusion progress report, April—September 
1977. 

The theoretical program has continued to provide target 
design information for near-term experiments, including the recently 
reported neutron-producing magnetic targets, as well as designs for 
Proto II and future drivers, such as EBFA I. The traditional 1-D 
Lagrangian hydrocode design calculations for magnetic targets were 
complemented by 2-D MHD code studies of the initial fuel preheat 
phase using the BEMAG code developed at Sandia. Theoretical 
work was done to study the production and characteristics of 
current-carrying plasma channels in air, initiated by an exploding 
wire. Particle trajectory calculations were carried out to determine 
the efficiency of recombination of multiple beams near a target 
chamber. Theoretical studies of magnetic insulation of vacuum trans- 
mission lines were continued and compared with experiment. A new 
time-dependent electromagnetic particle-in-cell code was written to 
study the evolution of magnetic insulation in coaxial transmission 
lines that are longer than the electromagnetic pulse length. 


4879 (SAND—78-0080, pp 93-124) Particle beam source devel- 
opment. Apr 1978. 

In Electron beam fusion progress report, April—September 
1977. 

Electron beam research directed toward providing improved 
in-diode pinched beam sources and establishing the efficiency and 
feasibility for superposition of many beams progressed in three major 
areas. Focusing stability has been improved from large effective 
aspect ratio (radius/gap of emitting surface) diodes. Substantial 
progress toward establishing the feasibility of combining beams 
guided along ionized current-carrying channels has been made. Two 
beams have been transported and overlayed on a target. Theoretical 
and experimental measurements on channel formation have resulted 
in specifications for the capacitor bank channel initiation system for 
a 12-beam combination experiment on Proto II. An additional area 
of beam research has been the development of a small pulsed X-ray 
source to yield high quality flash X-radiography of pellets. A source 
yielding approximately 100-um resolution of objects has been dem- 
onstrated and work continues to improve the convenience and 
reliability of this source. The effort to extend the capability of higher 
power conventional pulse power generators to accelerate ions 
(rather than electrons), and assess the feasibility of this technology 
variation for target experiments and reactors has progressed. Prog- 
ress toward development of a multistage accelerator for ions with 
pulse power technology centered on development of a new labora- 
tory facility and design and procurement of hardware for a five- 
stage test apparatus for the Pulslac concept. 


— (SAND—78-0080, pp 125-168) Target interaction. Apr 
197 
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In Electron beam fusion progress report, April—September 
1977. 

Target interaction and implosion physics research has contin- 
ued on the Hydra and Proto I accelerators. Diagnostic development 
of optical X-ray, XUV, and neutron detection methods was also 
carried out as part of the target interaction program. 


4881 (SAND—78-0080, pp 169-212) Applications. Apr 1978. 
In Electron beam fusion progress report, April—September 
1977. 


Research accomplishments are reported for each of the fol- 
lowing areas: (1) REP-rate pulse power technology studies, (2) low- 
current density diode studies, (3) radial electron beam laser excita- 
tion, (4) on inductive generator for fusion power generation, and (5) 
systems studies. (MOW) 


4882 (SAND—78-1531C) Particle beam fusion. Toepfer, A.J. 
(Sandia Labs., ong ig Pon ana 1978. Contract EY-76-C- 
04-0789. 33p. Dep. NTIS, M 

Portions of joann are + illegible. 

An overview of ongoing work in particle beam fusion is 
given. Emphasis is given to power flow in magnetically insulated 
transmission lines and to beam target coupling because of significant 
advances made in these areas over the past year. A list of key papers 
in each area is given in the references. 


4883 (UCRL—81364) Plasma shutter for high power glass 
laser. Bradley, L.P.; Koert, P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 3 Aug 1978. Contract W-7405-ENG-48. 
12p. (CONF-780925—2). Dep. NTIS, PC A02/MF AO1. 

From 8. symposium on discharges and electrical insulation in 
vacuum; Albuquerque, NM, USA (5 Sep 1978). 

We are investigating a retropulse shutter to protect fusion 
lasers from target reflected light. It is required to project a plasma of 
10?1/cm’ across a vacuum spatial filter = with a velocity of at 
least 2 cm/s. The plasma is produced from a foil which is resistive- 
ly heated to sublimation, superheated, and magnetically driven 
across the optical beam path. This paper describes these plasma 
production processes. A technique has been developed to couple the 
drive circuit to the foil to enhance the plasma velocity. A nozzle 
controls the solid angle into which the plasma is projected. vo | 
diagnostics of circuit monitors, witness plates, Faraday cups, s' 
camera, and probe lasers, we determine the space-time evolution of 
the plasma. Using a self consistent numerical model, we analyze the 
plasma behavior. With these methods, we correlate and contrast data 
and numerical results for two specific cases in which the foil 
sublimes at or well before the current maximum. 


4884 (Y/DA—17747, pp 10-15) Free-jet plating method for the 
repair of damaged copper plate. Washington, C.A. 11 Jul 1978. 

In LASL Laser Mirror Program. Excerpts from Y-12 Devel- 
opment Division technical progress reports for period ending March 
1, 1978. 

Jet plating, utilizing an internal copper anode, was studied as 
a possible technique for repairing surface defects on electrodeposited 
surfaces. Photomicrographs showed that deposit microstructures 
were bright, smooth, and free of voids. Current densities were 
calculated to be as high as 108 A/dm? (1000 A/ft?), which is an 
order of magnitude higher than those commonly experienced in the 
plating industry. 


4885 (Y/DA—7747, pp 16-24) Diamond turning: Moore ma- 
chine. Robinson, S.C.; Gerth, H.L.; Brown, R.J. 11 Jul 1978. 

In LASL Laser Mirror Program. Excerpts from Y-12 Devel- 
opment Division technical progress reports for period ending March 
1, 1978. 

Efforts are continuing on the development of a machine and 
process to produce a large quantity of flat, metal reflectors. These 
mirrors, about 300 in number, are to be flat within 500 nm, with a 
surface finish of 50 nm, peak to valley. This report outlines the 
progress to date in meeting these goals. 


4886 (Y/DA—7747, pp 31-33) Optical inspection: LASL 
Program. Sladky, R.E.; Yoder, R.C.; Dean, R.H. 11 Jul 1978. 

In LASL Laser Mirror Program. Excerpts from Y-12 Devel- 
— Division technical progress reports for period ending March 
1, 1978 

The new optical certification laboratory for LASL high- 
energy laser mirrors is now in operation. At present, there is no 
vibration problem. On-the-machine inspection was used in the pro- 
duction of concave Hartman mirrors for the 10-kJ eight-beam 
system, a very cost-effective step which will be used on other 
concave mirrors if the radius of curvature (RC) is not too long. 
Some problems which arise because of the long RC of Antares 
mirrors are being resolved. 


4887 (SAND—78-6017) Hybrid fusion reactor using relativistic 
electron beams. Velikhov, E.P.; Vlasov, V.P.; Volkov, V.G. (Gosu- 
darstvennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
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Moscow. Inst. Atomnoj Ehnergii). Jun 1978. Translation by P. 
Newman of USSR Preprint. 33p. . NTIS, MF A01. 

Portions of document are illegible. 

In this preliminary analysis of the pulsed thermonuclear reac- 
tor, only certain questions about the construction and reactor oper- 
ation are touched. For a complete comparison of the low repetition 
rate scheme with other hybrid reactor schemes one would have to 
analyze the possibilities of refabricating complex targets with trans- 
port lines and removing the target fragments from the chamber. 
Under the assumptions made here, both hybrid and pure reactor 
appear effective. We went into greater detail in the hybrid reactor, 
since a greater quantity of energy can be produced with the same 
number of pulses due to the lifetime of the nuclear fuel. The 
fundamental parameters of the reactor are given. 


4888 Laser-induced nuclear fusion. Jablon, C. (Centre National 
de la Recherche Scientifique, 75 - Paris (France)). Recherche (Paris); 
8: No. 83, 925-935(Nov 1977). (In French). 

Research programs on laser-induced thermonuclear fusion in 
the United States, in Europe and in USSR are reviewed. The 
principle of the fusion reactions induced is explained, together with 
the theoretical effects of the following phenomena: power and type 
of laser beams, shape and size of the solid target, shock waves, and 
laser-hydrodynamics coupling problems. 


4889 N - and S-regimes for automodel compression of a plasma 
with a limited mass and specific features of regimes with aggravations. 
Zmitrenko, N.V.; Kurdyumov, S.P. Zh. Prikl. Mekh. Tekh. Fiz.; No. 
1, 3-23(1977). (In Russian). 

Summarized in the paper are the results of numerical and 
analytical examinations of plasma behaviour under conditions in 
which a flux of laser radiation q(t) incident upon the surface of a DT 
target changes as q(t) — infinity at t — tsub(f), tsub(f) being finite. 
Viscosity, heat conductance and electric conductivity are taken into 
consideration. The nature of such modes of external origin as well as 
of those occurring in the medium due to nonlinear relations between 
the processes of heat release and diffusion is determined. The review 
is given of the results of studying thermodynamics of modes respon- 
sible for the appearance and development of structures in a continu- 
ous nonlinear medium. 


4890 Process of matter superhigh compression and thermonucle- 
ar reaction ignition by a laser high-power pulse. Volosevich, P.P.; 
Degtyarev, L.M.; Levanov, E.I.; Kurdyumov, S.P.; Popov, Yu.P.; 
Samarskii, A.A.; Favorskii, A.P. (AN SSSR, Moscow. Inst. Priklad- 
noj Matematiki). Fiz. Plazmy; 2: No. 6, 883-897(Nov 1976). (In 
Russian). 

Production of thermonuclear conditions in plasma by affect- 
ing with a time-profiled laser pulse upon a deuterium-tritium target 
has been investigated. The phenomena have been studied by analyt- 
ical methods in combination with the numerical experiment carried 
out on a computer in the framework of a one-dimensional model. 
The numerical experiments allow investigating in detail heating and 
compression of a spherical target by a laser radiation pulse. In 
particular it has been shown that a part of the target mass (20-30%) 
consisting of a mixture of condensed deuterium and tritium can be 
compressed by several thousand times and heated up to the tempera- 
ture of the order of 10 keV by a laser pulse with the total energy of 
10*J. By the available estimates this is sufficient for initiating the 
thermonuclear reaction. The calculations have been performed with- 
out taking account of the reverse contribution of the energy released 
as a result of the thermonuclear reaction. They do not contain 
complete optimization in parameters and serve for analyzing the 
processes occuring in plasma and for verifying similarity formulas. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 3956, 3964, 4833, 4849 


4891 (DOE/ET—0032/3) Fusion reactor materials program 
plan. Section III. Plasma material interaction. (Department of 
Energy, Washington, DC (USA). Office of Energy Technology). Jul 
1978. 97p. Dep. NTIS, PC A05/MF AO1. 

A discussion of materials-related problems and an analysis of 
such problems is given for each major topical area. The strategy that 
will be used to solve the materials problems is described. As part of 
this program strategy, a series of major milestones is identified that 
extends over the next 20 years. Detailed task descriptions for the 
next five years leading to the achievement of the major milestones 
are given. Each task is described on a separate page (or task sheet) 
which includes the task number, task title, objective, scope, and the 
major milestones addressed by the task. Secondary milestones within 
a given task or subtask are defined, together with a priority assign- 
ment and an estimate of man-years to accomplish the work. Each 
Plan is organized along major topics which parallel the Subtask 
organization of the Task Group responsible for the Plan. 
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4892 (DOE/ET—0032/4) Fusion Reactor Materials Program 
Plan. Section IV. purpose materials. (Department of Energy, 
Washington, DC (USA). Office of Energy Technology). Jul 1978. 
145p. Dep. NTIS, PC A07/MF AO1. 

Components that were considered include breeding materials, 
coolants, materials for tritium service, graphite (boronated) and 
silicon carbide, ceramics, heat-sink materials, and magnet materials. 
The Task Group on Special Purpose Materials has limited its pur- 
view to crucial and generic materials problems that must be resolved 
if a given class of devices such as mirrors or tokamaks is to succeed. 
For the moment, the materials problems associated with the fusion- 
reactor balance of plant have been ignored; but it must be recog- 
nized that, at a later date, this area could become a major source of 
problems. Assumptions made in this analysis were that the goal of 
the program is to demonstrate commercial fusion power by the end 
of this century; that only pure fusion systems were considered; that 
only normal operating conditions were considered for long-life ap- 
— and that radioactive waste disposal is a manageable prob- 
em. 


4893 Studies on the applicability of slit metal vessels in fast 
theta-pinch discharges. Eberhagen, A. (Association Euratom-Max- 
Planck-Institut fuer Plasmaphysik, Garching (Germany, F.R.)). Appl. 
Phys.; 15: No. 3, 271-279(Mar 1978). 

The applicability of slit metal vessels for fast magnetic plasma 
compression was experimentally investigated. The results were en- 
couraging for small diameter vessels when the time needed for 
plasma compression was not significantly longer than the time for 
the development of the limiting shortcircuiting arcs across the slit 
gaps. Applicability of large diameter slit metal vessels was only 
achieved after superposition of magnetic bias fields. The limiting 
effects were identified and the condition for the necesary bias field is 
presented. It is shown further that satisfactory efficiencies of shock- 
wave heating in slit metal vessels can be achieved only if apart from 
superposition of bias fields the width of the metal strips is reduced to 
the order of centimeter. 


4894 Long-run cryopump intended for a particle accelerator. 
Bottiglioni, F.; Coutant, J.; Fois, M. (Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). 
Groupe de Recherches sur la Fusion Controlee); Duthil, R.; Gele- 
bart, J.C.; Lottin, J.C. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service des Techniques Instrumen- 
tales). Vide; 32: No. 188, 81-89(1977). (In French). 

A cryogenic pump is described, specially designed to be used 
in an electrostatic particle accelerator. The same tubular liquid 
helium bath provides pumping in the accelerating tube and around 
the beam. The temperature of the bath can be adjusted between 2.2 
and 2.4°K, the liquid helium level, in the low pressure bath, is kept 
constant through a feeding system made of a heat exchanger and an 
expansion valve. An auxiliary container for liquid nitrogen and 
liquid helium, at atmospheric pressure, allows a several days continu- 
ous run without filling. This system allows refilling of the container 
without changing the pressure on the bath. 


4895 Vacuum vessel for a nuclear fusion device. Watanabe, T.; 
Sato, H.; Owada, K. (to Hitachi Ltd., Tokyo (Japan)). Japanese 
Patent 1977-100,097/A/. 19 Feb 1976. 3p. (In Japanese). 

Object: To provide a reinforcing member on a bellows por- 
tion to reduce a stress at the bellows portion thereby increasing the 
strength of a vessel. Structure: A vacuum vessel for a nuclear fusion 
device has a bellows portion and a wall thick portion. A support 
extended toward the bellows portion is secured inside of a toroidal 
section in order to reduce the stress at the bellows portion. An 
insulator is interposed between the support and the bellows portion 
and is retained on the support by a bolt. Since the stress may be 
reduced by the support, the wall thick of the bellows portion may be 
decreased to sufficiently secure the low electric resistance value. 
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MANAGEMENT 
REFER ALSO TO CITATION(S) 3604, 4910, 4911, 4924, 4931 


4896 (AD-A—050572) ONR Tokyo Scientific Bulletin. Volume 
2, Number 4. October—December 1977. Bertin, M.A.; Mohri, E. 
(Office of Naval Research Scientific Liaison Group, San Francisco, 
CA (USA)). Dec 1977. 87p. NTIS PC A05/MF AO1. 

This is a quarterly publication presenting articles covering 
recent developments in Far Eastern (particularly Japanese) scientific 
research. It is hoped that these reports (which do not constitute part 
of the scientific literature) will prove to be of value to scientists by 
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providing items of interest well in advance of the usual scientific 
publications. The articles are written primarily by members of the 
staff of ONR Tokyo, with certain reports also being contributed by 
visiting stateside scientists. Occasionally a regional scientist will be 
invited to submit an article covering his own work, considered to be 
of special interest. (Author) 


4897 (BERC/SP—78/1) Fiscal year 1978 program of research. 
Linville, B. (ed.). (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Research Center). 1978. 56p. Dep. NTIS, PC 
A04/MF AOl1. 

The responsibilities of the Bartlesville Energy Research 
Center in the areas of advanced research on coal, enhanced oil 
recovery, drilling and offshore technology, product characterization, 
enhanced gas recovery, waste oil recycling, and alternative fuels are 
briefly reviewed and the progress made indicated. (JSR) 


4898 (CONF-780423—, pp 1-23) Incentive award fee contract- 
ing in DOE. Pelton, H.J. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The cost-plus-award-fee contract used by DOE and how it 
came into use are briefly described. Contractor reactions to this type 
of contract are discussed. Application of this type of contract to 
ADP activities is addressed. The incentive fee/award fee type of 
contract is sketched. 13 figures. (RWR) 


4899 (CONF-780423—, pp 24-35) Experiences with CPAF con- 
tracting with a small ADP service contract. Blackburn, W.W. Jul 
1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

Policies of the Nevada Operations Office (NV) with respect 
to cost-plus-award-fee contracts are briefly described. Then the 
implementation of such a contract with Computer Sciences Corpora- 
tion for operation of the NV central computer facility is discussed. 
Areas for evaluation are presented. Both NV and the contractor 
have reservations about the suitability of small service contracts to 
an incentive type of agreement. However, the arrangement will be 
maintained because the major objective, a contractor more respon- 
sive to user requirements, was achieved. 8 figures. (RWR) 


4900 (CONF-780423—, pp 50-52) CPAF at ID. Rhodes, T.R. 
Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The organization of the Idaho Operations Office (ID) is 
described first. Then the procedures for CPAF evaluation are set 
out, with particular attention to ADP. The three ADP areas requir- 
ing monthly performance monitor reports are computer operations 
and management, programing services, and operation of a hybrid 
facility. (RWR) 


4901 (CONF-780423—, pp 53-59) What does Top Management 
expect from ADP. Clark, T. Jul 1978. 

978) From AESOP conference; Amarillo, TX, USA (18 Apr 
1 ’ 

In Proceedings of the AESOP conference. 

Top Management should expect from ADP an indirect, but 
very important, form of support. The top manager must have 
confidence in the ability of his middle managers to analyze and 
recommend. Those middle managers must, in turn, have confidence 
in the data and analyses provided to them. Data processing managers 
must be a solid foundation for such a "cascade of trust.” They must 
be able to communicate with top management to explain current 
ADP capabilities. (RWR) 


4902 (CONF-780423--, pp 224-260) President's ADP reorgani- 
zation. Chappell, G. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

Several important aspects of the President's Federal Data 
Processing Reorganization are examined. First, ADP is seen to fit 
into the total reorganization effort. Then the ADP project organiza- 
tion is reviewed; events leading up to the initiation of the project; the 
scope of the project; the work schedule; the project organization, 
structure, and composition; and, the results expected are included. 
Individual study team activities and the role of public involvement in 
reorganization projects are also examined, including the importance 
of assuring maximum input from all interested groups. Finally, the 
benefits to be derived from this effort are listed. 11 figures. (RWR) 


4903 (DOE/IR—0014) Instruction and information on used 
energy-related laboratory equipment grants for educational institutions 
of higher learning. (Department of Energy, Washington, DC (USA). 
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Div. = a Programs). Sep 1978. 14p. Dep. NTIS, PC A02/ 
MF A 

"The U.S. Departmert of Energy awards grants of used 
energy-related laboratory equipment to universities and colleges and 
other nonprofit educational institutions of higher learning in the U.S. 
for use in establishing or upgrading energy-oriented educational 
programs in the life, physical, and environmental sciences and engi- 
neering. This booklet contains information about eligibility and 
procedures for obtaining such equipment, and a proposal guide. 
Terms and conditions applying to grants are stated. Lists of typical 
equipment, locations of “available equipment” lists, and field offices 
which handle proposals for used equipment grants are included. 
(RWR) 


4904 (SAND—78-8220) Survey of the attitudes, opinions, and 
use patterns of the patrons of the Technical Library at Sandia Labora- 
tories, Livermore. Celoni, C.L. (Sandia Labs., Livermore, CA 
(USA)). Jul 1978. Contract EY-76-C-04-0789. 63p. Dep. NTIS, PC 
A04/MF AO1. 

Results are presented of a Technical Library users survey 
which was conducted among the members of the technical staff of 
Sandia Labs, Livermore. The survey was in the form of a written 
questionnaire, designed to measure users’ opinions and use patterns 
of the technical library services and facilities, as well as elicit 
suggestions for improvements. The principal findings are summa- 
rized as follows: The Central Technical Files service and literature 
search assistance received high ratings, whereas the selective dis- 
semination of information and computerized bibliography searches 
were rated low in both usage and value. It was generally thought 
that the quality of the study carrels required upgrading. Information 
source ratings, by frequency of use, were highest for textbooks and 
handbooks, followed by technical reports and, finally, journals. 38 
figures, 4 tables. 


4905 (TID—4582-R13) Technical books and monographs: 1978 
catalog. (Department of Energy, Washington, DC (USA). Office of 
Technical Information). 1978. 161p. Dep. NTIS, PC A08/MF AO1. 

This publication is a bibliography of books and monographs 
sponsored by the U. S. Department of Energy (DOE) and by the 
earlier organizations that were brought together to form DOE. In 
general, information for each published book, and for each book in 
press when known, includes title; author and author affiliation; 
publisher and publication date; page count; size of book; price; 
availability information if the book is not available from the publish- 
er; Library of Congress card number (LC), with CIP to indicate 
books that have cataloging information in the publication; Interna- 
tional Standard Book Number (ISBN); a brief descriptive statement 
concerning the book; and for the more recent books a list or a 
description of the contents. The books and monographs are grouped 
under thirteen subject categories. At the end of each subject catego- 
ry are separate sections listing recent published symposiums and 
bibliographies that received support from DOE or one of the earlier 
organizations. Also, at the end of the catalog are described the 
following DOE publications: Energy Research Abstracts, Energy 
Abstracts for Policy Analysis, Energy Conservation Update, Fossil 
Energy Update, F usion Energy Update, Geothermal Energy 
Update, Solar Energy Update, Nuclear Safety, and Power Reactor 
Docket Information. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 3619, 4483, 4898, 4899, 4900, 
4901, 4902 


4906 (BNL—23998) Product form queueing network model in 
computer system analysis. Noetzel, A.S. (Brookhaven National Lab., 
Upton, NY (USA)). Feb 1978. Contract EY-76-C-02-0016. 1lp. 
(CONF-780214—2). Dep. NTIS, PC A02/MF AO1. 

From 1. workshop on the information linkage between ap- 
plied mathematics and industry; Monterey, CA, USA (23 Feb 1978). 

Portions of document are illegible. 

The queueing network model based on Gordon and Newell's 
classical work, generalized to allow multiple customer classes and 
several processing disciplines, was further generalized, and inherent 
limitations of the model were established. The properties of abstract 
queues and queueing networks that were found to yield the product 
form network solution are a general class of queueing disciplines, 
arrival-rate tradeoffs between queues (load-dependent routing), and 
processing tradeoffs between queues. Also, the relationship between 
the local balance” and the ‘Poisson departure” properties of queues 
was Clarified. These results, and their implications for further gener- 
alizations of the model, are described. 


4907 (BNL—50788) Introduction to graphics at the CSCF. Clif- 
ford, T.S. (Brookhaven National Lab., Upton, NY (USA)). Apr 
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1978. Contract EY-76-C-02-0016. 33p. Dep. NTIS, PC A03/MF 
AO0l. 

Several types of plotting devices are available to the users of 
Brookhaven National ratory’s Central Scientific Computing 
Facility, as well as three plotting languages which interface to 
FORTRAN. This Introduction briefly describes the available de- 
vices and languages and gives some basic advice on their use. 6 
figures. (RWR) 


4908 (CONF-780423—, 143-148) Special task group report 
on the normalized service unit (NSU). Russell, D.P. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

Provisions of the task group assignment are listed, along with 
the risks of changing the "NSU" approach and the ten conclusions 
reached. The following recommendations are made: revision of 
computer equivalence table; definition of “nominal” capacity; revi- 
sion of NSU value; additions to computer capacity table to be 
developed/substantiated by recommending site; “adjustment” of site 
capacity; requirement that all variance from “nominal” be thorough- 
ly justified. A computer capacity table and nominal computer hard- 
ware configurations are given. (RWR) 


4909 (CONF-780423—) Proceedings of the AESOP conference. 
(Department of Energy, Washington, DC (USA). Office of Comput- 
er Services and Telecommunications Management). Jul 1978. 300p. 
Dep. NTIS, PC A13/MF AO1. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 


Individual abstracts were prepared for 22 of the items in these 
proceedings. The remaining two have already been cited in ERA, 
and can be located by referring to CONF-780423- in the Report 
Number Index. (RWR) 


4910 (CONF-780423—, pp 36-39) Experience with cost plus 
award fee contracts. Lopez, O. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 


In Proceedings of the AESOP conference. 

The implementation of cost-plus-award-fee contracts at Idaho 
National Engineering Laboratory and the Computer Science Labo- 
ratory in particular is briefly discussed. (RWR) 


4911 (CONF-780423—, pp 40-49) AL CPAF guidelines. Jul 
1978. 


From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

A brief overview of Albuquerque Operations Office (AL) 
guidelines prepared for review of ADP activities performed under 
cost-plus-award-fee (CPAF) contracts is presented. In general, these 
guidelines include the objective of the contract, planning for CPAF 
implementation, the organization and administration of the evalua- 
tion and review process, implementation of the evaluation process, 
the annual —— process, a rating plan, and a master list of 
functional performance areas. Functional performance factors relat- 
ing to automatic data processing include general management, ADP 
resources projections, acquisition and ADP resources, operation and 
maintenance of ADP resources, and software support. AL has not 
= conducted a formal ADP review under these criteria. 7 figures. 
(RWR) 


4912 (CONF-780423—, pp 60-63) Impact of networks on re- 
-_— sharing. g it considerations and costs. Amiot, L. Jul 
1978. 


From AESOP conference; Amarillo, TX, USA (18 Apr 





1978). 

In Proceedings of the AESOP conference. 

Access to remote resources utilizing point-to-point telecom- 
munication links has been an accepted practice in most large com- 
puting centers for some time. More recently, general-purpose com- 
puter networks have been studied in the context of remote resource 
sharing. In particular, investigations within the DOE scientific com- 
munity have utilized the ARPANET to study suitability of high- 
capacity, heterogeneous networks for sharing computational re- 
sources. While focusing on the technical and economic issues, the 
ARPANET studies have demonstrated the usefulness of the network 
approach to resource sharing. It has been found that the utility of the 
network to users was proportional to their ability to overcome 
technical, economic, and managerial barriers. It is the interplay 
between these latter two barriers toward which this presentation is 
focused. The experiments which were executed by DOE were not 
done in a cost-recovery mode, but served to identify the costs and 
economic considerations involved. Costs for the installation and 
maintenance of network nodes, communication costs, consultant and 
documentation costs, overhead, and remote computational charges 
are examples of network-related costs. 
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4913 (CONF-780423—, pp 64-73) Usefulness of ARPANET to 
DOE now. Franceschini, E. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
). 


1978 

In Proceedings of the AESOP conference. 

DOE predecessor organizations tended to use the largest 
computers available. With an expected increase in energy research 
activities and a number of recent technological advances, a re- 
evaluation of the situation may be advisable. The ARPANET makes 
available to its users all the varied hardware and software of all the 
participating sites. Many capabilities already exist on the network. 
Such a diverse computer culture provides the means to supplement 
analytical investigations into computational alternatives by direct 
experience; several examples from pertinent areas of interest are 
presented. (RWR) 


4914 (CONF-780423—, pp 74-878) Toward a standard com- 
mand language. Hall, D.; Heckman, B.; Scherrer, D. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 


In Proceedings of the AESOP conference. 

The initial barrier encountered by the prospective network 
user, the diversity of operating system command languages, is ad- 
dressed. This is a significant impediment to computational resource 
sharing. An experimental network command language (NCL) is 
being developed. Qualitative and quantitative benefits of a standard 
NCL are given. (RWR) 


4915 (CONF-780423—, pp 79-86) Teleconferencing and ARPA 
network. Hazelton, L.R. Jr. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 


In Proceedings of the AESOP conference. 

During the development of several time-sharing computing 
systems, various —a systems evolved as an easy means for the 
users to communicate. Today there are three different approaches to 
teleconferencing that have been implemented: the “HERMES” mes- 
sage system, which is basically a list-driven netmail distribution 
program; the MIT-ITS “COMSAT”, a central, list-driven, demon 
mail distribution program; and PLANET, a local program to access 
one or more local message files for the user. With this latter 
approach, one may view new entries, add new entries, review old 
entries, take votes, send private” messages, etc. The advantages and 
disadvantages of netmail distribution and the local approach are 
discussed. (RWR) 


4916 (CONF-780423—, pp 87-93) Alternatives to the AR- 
PANET. Ford, M.T. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The ARPANET and its history are reviewed. Cost and 
performance (capacity, transit delay, reliability) are discussed. AR- 
PANET is contrasted with Telenet, in particular with respect to 
structure. The recent technological advances relating to packet- 
switched networks and the development of the CCITT standard 
X.25 suggest that evaluation of state-of-the-art networks would be 
advisable now. (RWR) 


4917 (CONF-780423—, pp 94-99) ARPANET and AUTODIN 
II brochures. Jacques, E.C. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

Brochures not in AESOP proceedings. 

In Proceedings of the AESOP conference. 

This presentation consists of five viewgraphs on the topics 
President's reorganization project, Telecommunications Task Force 
major issues, types of network encounters, modern network evolu- 
tion, and conclusions. The conclusions reached are as follows: com- 
petition in the communications industry is here to stay and will be of 
great benefit to users; the trend is toward wide-bandwidth services; 
journals are optimistic in time frames for acceptance of new services; 
network philosophies are geared to office automation. (RWR) 


4918 (CONF-780423—, pp 100-118) Report of special task 
group on minicomputers. Erickson, M.D. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 


In Proceedings of the AESOP conference. 

Activities of the task force are reported. The following topics 
were studied: definition of minicomputers, categories of minicom- 
puter use in DOE, DOE investment in computers, management and 
accountability of minicomputers in DOE, acquisition of minicom- 
puters in DOE, minicomputer software, and minicomputer stand- 
ards. The following recommendations were made: keep costs associ- 
ated with minicomputer acquisitions commensurate with the pur- 
chase cost of equipment; streamline inventory requirements for 
imbedded and dedicated minicomputers; delegate approval authority 
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for minicomputer systems below a specified dollar amount to user 
organizations; encourage centralized management and technical sup- 
port for minicomputers within each DOE laboratory/contractor; 
develop procurement procedures that encourage broader perspec- 
tives than single procurements; study the benefits of standard mini- 
computer and peripheral procurements and BOAs; pursue better 
software development practices, sharing, and standards; encourage 
minicomputer-related standards wherever feasible, consistent with 
good business practice; fund computer science research in minicom- 
puter-related topics by DOE. 15 figures. (RWR) 


4919 (CONF-780423—, pp 119-126) Report of special task 
group on DOE ADP long range forecasting. Hollingsworth, L. Jul 
1978. 


From AESOP conference; Amarillo, TX, USA (18 Apr 
). 


1978 

In Proceedings of the AESOP conference. 

This report consists of a series of viewgraphs. The “charter” 
of the task group is set out. Applicability of parametric studies to 
forecasting was examined. Several conclusions were drawn which 
resulted in the following recommendations: improve program/proj- 
ect forecasting; institute a full cost recovery system for computing 
charges; institute a “one color” money policy instead of categorizing 
money into packets of nontransferable funds; push decisions to the 
lowest practical level (if one color money is adopted); keep installa- 
tions and field offices advised in a timely way as to decisions 
affecting computer acquisitions made at headquarters; implement 
computer security policy from headquarters; insist that top manage- 
ment be cognizant of, agree with, and approve the site five-year 
ADP forecasts. The results of the work are discussed with respect to 
the provisions of the charter’. (RWR) 


4920 (CONF-780423—, pp 150-153) User expectations, experi- 
ences, HQ experiences in distributed processing. Williams, P.W. Jul 
1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The data processing situation of the Office of Finance and 
Accounting in 1975 is briefly reviewed. Mainframe saturation usage 
was a basic fact. Advantages of distributed processing (DP) were 
recognized, and a number of systems using DP concepts have been 
or are being developed. The experiences, on the whole, were found 
to be favorable. (RWR) 


4921 (CONF-780423—, pp 168-175) Distributed processing: 
impact on the USDOE headquarters computer center—workload, 
problems, and resolutions. Westlake, W.C. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The workload and problems experienced at the DOE head- 
quarters Computer Center during the last few years are described. 
Measures to resolve these difficulties are discussed. A number of 
vexing situations encountered in the use of distibuted processing 
methods are reviewed. (RWR) 


4922 (CONF-780423—, pp 176-200) Experiences with distribut- 
ing batch data entry into the user's shop. DeGiulio, E.S. Jul 1978. 
978) From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

Experiences with distributing batch data entry into the user's 
shops at INEL are reported. The specific applications areas ad- 
dressed are related to the purchasing and warehouse functions of the 
contractor. The previous system, using Flexowriters and then floppy 
diskettes, is described. The limitations of the system and expectations 
of future growth required its replacement with more advanced 
equipment. The new system and its application to requisition track- 
ing, order preparation, and picking ticket preparation are described; 
the data entry—remote job entry combination is used with a signifi- 
cant amount of local data editing at entry time. Problems encoun- 
tered and future plans are considered briefly. The advantages ob- 
tained by distributing batch data entry into the user’s shop are 
presented. The effort has been worthwhile. 8 figures. (RWR) 


4923 (CONF-780423—, pp 201-204) Management control of 
computer program configuration. Reese, L.E. Jul 1978. 

. From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The increasing availability of information regarding computer 
programs (codes) under development at government expense places 
a requirement on developers to insure consistency and the ability to 
regenerate data used in publishing results of analysis. A system was 
implemented at the EG and G Idaho, Computer Science Laboratory 
for the configuration control of computer programs and data. The 
procedure is to assure the preservation of critical computer program 
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versions including documentation and to provide retrievability. 
) 


(RWR 


4924 (CONF-780423—, pp 205-223) Equipment management 
system using bar code identification as a data input media. Custer, J.J. 
Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

A method of inventory control is presented which uses bar- 
coded labels and optical recording devices. The system is used to 
keep track of the many pieces of equipment used in underground 
nuclear weapons tests. The labels, optical scanner or recorder, and 
transmission of the data to the computerized property file are 
discussed. Special software had to be written to test the system. 
Hand-written, voice-recorded, hand-keyed, fixed-probe, and wand 
methods of data acquisition were compared with respect to time and 
errors. The new methods were significantly superior to the old. 3 
figures. (RWR) 


4925 (CONF-730423—, pp 261-292) Distributed processing: a 
behind the scenes look. Moore, W.G. Jr. Jul 1978. 

From AESOP conference; Amarillo, TX, USA (18 Apr 
1978). 

In Proceedings of the AESOP conference. 

The large potential of distributed processing in today’s market 
is described. Then some of the design considerations which must be 
taken into account by a potential vendor of DDP products are 
discussed. 11 figures. (RWR) 


4926 (EPRI-EL—764-SR) Parallel processor and pipeline com- 
puters: an annotated bibliography. Brown, H.E. (Brown (Homer E.), 
Cary, NC (USA)). Jun 1978. 38p. Dep. NTIS, PC A03/MF AOl. 

This bibliography was collected and annotated to acquaint 
power system engineers with the architecture and capability of 
parallel processor and pipeline computers. It also indicates the extent 
of research that has been and is being done in the application of these 
computers to problems similar to those of the power industry. The 
compilation was made during the last half of 1976. Coverage of the 
material is by no means comprehensive. The most significant papers, 
however, are listed. By consulting these papers, a power system 
engineer should be able to understand the operation of fourth-decade 
computers, recognize the need for development of algorithms that 
exploit computer capability, and become aware of the types of 
problems of adapting algorithms to parallel processor or pipeline 
computers. The bibliography includes two different types of papers. 
The first deals with the operation and philosophy of the several 
types of parallel processors and pipeline computers. The second 
indicates the scope of research undertaken in the development of 
algorithms that exploit hardware parallelism. The bibliography also 
includes a brief description of the ILLIAC-IV hardware as an 
example of a parallel-processing computer and the CDC-7600 hard- 
ware as an example of a pipeline computer. This report selects a 
representative list that illustrates the principle of operation of paral- 
lel-processor pipeline computers and the scope of research undertak- 
en in their use. It gives the official abstract of each document and 
further explanatory comments. (RWR) 


4927 (SAND—77-1441) Brief instructions for using the Sandia 
Mathematical Subroutine Library (version 7.2). Haskell, K.H.; Jones, 
R.E. (Sandia Labs., Albuquerque, NM (USA)). Jun 1978. Contract 
EY-76-C-04-0789. 246p. Dep. NTIS, PC A1l1/MF AOl1. 

The Sandia Numerical Mathematical Subroutine Library con- 
sists of a number of dependable, high-quality, general-purpose math- 
ematical computing routines. This report provides a brief description 
of how to select and use each routine in the current library (version 
7.2) on the CDC 6600, 7600, and NOS systems. 


4928 (SAND—78-1352) Better software for ODEs. Shampine, 
L.F. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. Contract 
EY-76-C-04-0789. 13p. Dep. NTIS, PC A02/MF AOI. 

An extremely simple change to existing software for the 
solution of ordinary differential equations (ODEs) provides the 
information needed to use the codes more reliably and efficiently. 
Since codes for the solution of ODEs do not even attempt to control 
their true (global) error directly, it is very common that users solve 
their problem more than once with different error tolerances and 
compare the results to ascertain their true accuracy. Even with the 
best codes this procedure can lead to wrong conclusions. The 
proposal made here considerably reduces the chances of such a 
mistake. How frequently the user wishes output strongly affects 
some important methods for the solution of ODEs. The proposal 
monitors the effects of requesting output too often and informs the 
user when he is employing the code inefficiently. (RWR) 


4929 (UCID—17911) LLL/OBES quadrature survey summary 
report, Fritsch, F.N. (California Univ., Livermore (USA). Lawrence 





528 ENERGY RESEARCH ABSTRACTS 


Livermore Lab.). Jun 1978. Contract W-7405-ENG-48. 25p. Dep. 
NTIS, PC A02/MF AOl1. 

The contents of one hundred responses to a survey of activi- 
ties in numerical integration (quadrature) at the Lawrence Liver- 
more Laboratory are summarized. This work was conducted under 
the auspices of the U.S. Department of Energy, Office of Basic 
Energy Sciences (OBES), Mathematical Sciences Branch. 4 tables. 


4930 (UCID—17914) High performance computer systems. 
Bell, R.; Buzbee, B.; Rodrigue, G. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1978. Contract W-7405- 
ENG-48. 7p. Dep. NTIS, PC A02/MF AOI. 

Research areas in mathematics and computer science for 
high-performance computer systems are described. The following 
five areas warrant further investigation: algorithm analysis for new 
computer architectures, architecture evaluation of advanced com- 
puter systems, high-level optimization of advanced computer sys- 
tems, scientific application of high-performance computer systems, 
and systems analysis for high-performance computer systems. 
(RWR) 


4931 (UCID—30165) MCHARTSC: a program that creates and 
modifies charts. Chin, J.S. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 4 May 1978. Contract W-7405-ENG-48. 
34p. Dep. NTIS, PC A03/MF AOl. 

MCHARTSC provides managers with a tool for easily creat- 
ing and modifying milestone charts for their projects. MCHARTSC 
is an interactive program available on the LLL Octopus Network 
CDC-7600 computers. Minimal knowledge of the Livermore Time- 
Sharing System, also called the Octopus Network, is required of 
users of MCHARTSC. There are two types of formats for milestone 
charts: single- or double-bar. The Television Monitor Display 
System displays the chart being made. The completed chart can be 
output to either the Remote Job Entry Terminal, the FR80, or the 
Dicomed Color Film Recorder. 5 figures. 


4932 Quadrature over a simplex. I. A representation for the 
integrand function. Lyness, J.N. (Argonne National Lab., IL). SIAM 
J. Numer. Anal.; 15: No. 1, 122-133(Feb 1978). 

The basic purpose of the analysis is to derive a n-dimensional 
analog of the Euler Maclaurin expansion valid for any quadrature 
role, Q, for the simplex. The simplex chosen, S/sub n/:x/sub i/ > 0; 
=/sup n//sub i = 1/x/sub i/ < 1, lies within the hypercube H/sub 
n/:0 < x/sub i/ < 1. A piecewise polynomial approximation, P(x), 
to a function G(x) is constructed which coincides with a given 
analytic function, phi(x), within S/sub n/, but which is zero in the 
part of H/sub n/ not contained in S/sub n/. This representation has 
the form 2/sub j/phi/sub j/B8/sub j/(x), where phi/sub j/ are 
constants depending on phi(x) alone and B/sub j/(x) are independent 
of phi(x), being the product of n periodic Bernoulli functions anti-B/ 
sub q/(t). The arguments t are linear expressions in x/sub i/, these 
being arranged so that discontinuities in anti-B/sub q/(t) give rise to 
the required discontinuity in G(x). This representation has specified 
polynomial properties. When phi(x) is a polynomial of degree d, the 
representation P(x) is exact. This paper is concerned with this 
representation only. This provides the basis for the construction of 
the Euler Maclaurin expansion for the simplex which in turn may be 
used to justify extrapolation methods. 


4933 Fast algorithms for constructing minimal spanning trees in 
coordinate spaces. Bentley, J.L. (Carnegie-Mellon Univ., Pittsburgh); 
Friedman, J.H. JEEE Trans. Comput.; C-27: No. 2, 97-105(Feb 1978). 

Algorithms are presented that construct the shortest connect- 
ing network, or minimal spanning tree (MST), of N points embedded 
in k-dimensional coordinate space. These algorithms take advantage 
of the geometry of such spaces to reduce substantially the computa- 
tion from that required to construct MST’s of more general graphs. 
An algorithm is also presented that constructs a spanning tree that is 
very nearly minimal with computation proportional to N log N for 
all k. 2 figures, 2 tables. 


4934 Piecewise monotone interpolation. deBoor, C. (Univ. of 
Wisconsin, Madison); Swartz, B. J. Approx. Theory; 21: No. 4, 411- 
416(Dec 1977 

In reaction to a recent paper by E. Passow, it is shown that 
broken line interpolation as a scheme for piecewise monotone inter- 
polation is hard toimprove upon. It is also shown that a family of 
smooth piecewise polynominal interpolants, introduced by Swartz 
and Varga and noted by Passow to be piecewise monotone, con- 
verges monontonically, for fixed data, to a piecewise constant inter- 
polant as the degree goes to infinity. Finally, piecewise monotone 
interpolation by splines with simple knots is discussed. 


4935 Comparison of density estimators. Kao, C.S.; Monahan, 
J.F. (Brookhaven National Lab., Upton, NY). pp 266-271 of 1977 
Statistical Computing Section proceedings of the American Statisti- 
To cree Washington, DC; American Statistical Association 
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New work done in the field of probability density estimation 
includes the introduction of some new methods, such as the polyno- 
mial and spline methods and the nearest neighbor method, and the 
study of asymptotic properties in depth. Part of the comparisons 
done in this paper is a summary of this work. In addition, the 
computational complexity of the various algorithms is analyzed, 
along with some simulations. The objective is to compare the 
performance of the various methods in small samples and their 
sensitivity to changes in their parameters, and to attempt to discover 
at what point a sample is so smali that density estimation can no 
longer be worthwhile. 2 tables. (RWR) 


4936 Error contours for student's t under non-normality. 
Bowman, K.O.; Beauchamp, J.J.; Shenton, L.R. pp 133-137 of 1977 
Statistical Computing Section proceedings of the American Statisti- 
cal Association. Washington, DC; American Statistical Association 
(1977). 

Geary introduced a differential series for the density function 
of Student's t under non-normality where the sample population is 
assumed to have finite moments up to a certain order. If [K/sub r/] 
and [K’/sub r/] are the cumulants of t under the two regimes 
(normality and non-normality), then the discrepancies [K/sub r/ - 
K’/sub r/] can be ordered with respect to sample size; there results 
an ordering in powers of 1/Vn(n = sample size) of the modified 
density and cumulative distribution function of t. Geary carried this 
out to order n~*. Relative error contours comparing Geary’s n~' and 
n” approximations of the upper and lower modified probability 
levels for a = 0.05 and n = 15, 20, and 25 are given for sets of 
mixtures of normal distributions, and Pearson distributions, in the 
(V B:,B2) plane. Additional comparisons are given comparing these 
approximations from the results of a Monte Carlo simulation for a 
wide range of mixtures of normal distributions. 2 figures, 2 tables. 
(RWR) 


4937 Deterministic representation of probabilistic systems by 


ergodic machines. Aggarwal, S. (Univ. of Oregon, Eugene). Math. 
Syst. Theory; 10: 345-361(1977). 

Homomorphic simplification is one way of defining valid 
simplification of deterministic models. To allow the use of similar 
techniques for probabilistic systems, the concept of an ergodic 
machine is introduced. An ergodic machine is a specification for a 
deterministic system, and it represents an associated probabilistic 
system when viewed properly. The probabilistic features arise by use 
of an ergodic transformation on a hidden partial state space. An 
ergodic transformation can be thought of as an ideal random number 
generator. The concepts of ergodic machines necessary for faithfully 
representing probabilistic systems are developed, and connections to 
Markov chains and pseudorandom number generators are made. 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 3683, 3684, 3685, 3736, 3737 


4938 (ANL/ES—65) Survey of biomedical and environental 
data bases, models, and integrated computer systems at Argonne 
National Laboratory. Murarka, I.P.; Bodeau, D.J.; Scott, J.M.; 
Huebner, R.H. (Argonne National Lab., IL (USA)). Aug 1978. 
Contract W-31-109-ENG-38. 355p. Dep. NTIS, PC A16/MF AOIl. 

This document contains an inventory (index) of information 
resources pertaining to biomedical and environmental projects at 
Argonne National Laboratory—the information resources include a 
data base, model, or integrated computer system. Entries are catego- 
rized as models, numeric data bases, bibliographic data bases, or 
integrated hardware/software systems. Descriptions of the Informa- 
tion Coordination Focal Point (ICFP) program, the system for 
compiling this inventory, and the plans for continuing and expanding 
it are given, and suggestions for utilizing the services of the ICFP 
are outlined. 


4939 (SAND—78-1341) Abbreviations for technical writers. 
Lopez, L.S. (Sandia Labs., Albuquerque, NM (USA)). Aug 1978. 
Contract EY-76-C-04-0789. 54p. Dep. NTIS, PC A04/MF AOI1. 
This is a comprehensive listing of abbreviations most likely to 
be encountered by Sandia Laboratories (SLA) writers. It has been 
culled from Sandia Technical reports, other military and Sandia 
listings, and commercial publications. Although the listing is infor- 
mal and is meant to be descriptive rather than prescriptive, it can be 
considered authoritative by SLA Technical writers. (RWR) 
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REFER ALSO TO CITATION(S) 2661, 3720 
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4940 Need for health and safety reviews in nuclear export 
licensing. Greenberg, E.V.C. At. Energy Law J.; 18: No. 2, 125- 
147(Sum 1976). 

The past role of the Atomic Energy Commission (AEC) and 
the Nuclear Regulatory Commission (NRC) in health and safety 
regulations concerning reactors exported to other countries is re- 
viewed. Special attention is focused on the U.S.-India relations 
concerning the Tarapur reactor. It is concluded that the present 
informal policy of feiealoel assistance and advice to foreign purchas- 
ers of the U.S. nuclear equipment, fuels and technology is an 
inadequate approach to a very serious problem. Four minimum 
conditions are set forth which should be met before an export license 
could be issued. 








CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
literature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


Adcock (Larry) and Associates, Albuquerque, NM (USA) 

Waste Isolation Pilot Plant environmental impact report: an 
outline of the input—output model and the impact projections 
methodology. Technical document, socioeconomic portion, 
4:2640 (SAND—78-7061) 

Adelphi Univ., Garden City, NY (USA) 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel: Phase 2. Interim report, October—December 1976, 
4:2347 (FE—2437-2) 

Adelphi Univ., Garden City, NY (USA). Center for Energy Studies 

Adelphi-Goddard emulsified fuel project, 4:2488 (N—78-16908) 

Aerochem Research Labs., Inc., Princeton, NJ (USA) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, September—December 1977, 4:4061 
(FE—2446-5) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1977—March 1978, 4:4062 
(FE—2446-6) 

Aerospace Corp., El Segundo, CA (USA) 

Master Control System for the central receiver solar power plant, 

4:2858 (SAND—78-1016C) 
aes Corp., El Segundo, CA (USA). Energy and Transportation 
v. 

Mission analysis of photovoltaic solar energy conversion. Volume 
I. Executive summary, 4:2840 (SAN—1101/PA8-1/1) 

System and application analyses studies, Advanced Central Power 
Systems Project. Midterm report, 4:2849 (SAN—1101-1) 

Agbabian Associates, El] Segundo, CA (USA) 

Verification of subsurface conditions at selected “rock” 
accelerograph stations in California, 4:4544 (NUREG/CR— 
0055(Vol.1)) 

Airco Cryogenics, Irvine, CA (USA) 

Investigation of high velocity wedge separator for particle 
removal in coal gasification plants. Quarterly report, February 
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Noise control of an underground continuous miner, auger-type, 
4:2272 (MESA-IR—1056) 





MINING ENFORCEMENT AND SAFETY 


a Enforcement and Safety Administration, Washington, DC 

) 

Cleaning out, sealing and mining through wells penetrating areas 
of active coal mines in northern West Virginia, 4:2271 (MESA- 
IR—1052) 

Mining Technology Clearing House, Tamworth, Staffordshire (UK) 
Hydrotransport of solids underground, 4:2275 (MTCH-TI—1.1) 
Monitoring and control of machines and mining systems, 4:2274 

(MTCH-PR—003-77) 

Reliability, 4:2273 (MTCH—004/77) 

Ministry of International Trade and Industry, Tokyo (Japan) 

Status of electric vehicles in Japan. Paper No. 7748, 4:3885 
(CONF-770488—29) 

Mission Research Corp., La Jolla, CA (USA) 

UGT noise minimization techniques. Final report Apr—Nov 76, 
4:4246 (AD-A—050772) 

Mississippi Univ., University (USA). Dept. of Electrical Engineering 
Small aperture on a multiconductor transmission line filled with 

inhomogeneous dielectrics. Report No. 2 (final) 1 May 1976—30 
Sep 1977, 4:3089 (AD-A—050099) 

Missouri Energy Agency, Jefferson City (USA) 

Revised Missouri State energy conservation plan, 4:3688 (NP— 
23414) 

Mitre Corp., Bedford, MA (USA) 

Catalog of physical protection equipment. Book 1: Volume I. 
Barriers and structural components, 4:3378 (NUREG— 
0274(Vol.1)(Bk.1)) 

Catalog of physical protection equipment. Book 3: Volume VI. 
Automated response components, 4:3380 (NUREG— 
0274(Vol.6)(Bk.3)) 

Catalog of physical protection equipment. Book 2: Volume V. 
Contraband detection components, 4:3379 (NUREG— 
0274(Vol.5)(Bk.2)) 

Cross reference index for equipment catalog and evaluation guide, 
4:3376 (NUREG—0272) 

Guide for the evaluation of physical protection equipment. Book 
1: Volumes I—III, 4:3377 (NUREG—0273) 

Physical protection equipment study. Final report, 4:3375 
(NUREG—0271) 

Mitre Corp., McLean, VA (USA). METREK Div. 

Near-term potential of wood as a fuel, 4:2827 (HCP/T4101—02) 

Mobil Research and Development Corp., Princeton, NJ (USA). 
Central Research Div. 

Environmental management of a ship channel-harbor complex. 
Sea grant report, 4:4454 (PB—278145) 

Monsanto Research Corp., Dayton, OH (USA) 

Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL—13883) 

Montana Energy and MHD Research and Development Inst., Inc., 
Butte (USA) 

MHD power generation research, development, and engineering. 
Monthly progress report, April 1976, 4:3755 (FE—1811-17) 

MHD power generation research, development, and engineering. 
Monthly progress report, June 1976, 4:3757 (FE—1811-19) 

MHD power generation research, development, and engineering. 
Monthly progress report, May 1976, 4:3756 (FE—1811-18) 

Montana State Univ., Bozeman (USA). Dept. of Biology 
Reproductive biology of trout in a thermally enriched 

environment: the Firehole River of Yellowstone National Park. 
Third annual progress report, July 1, 1976—December 31, 1977, 
4:4520 (RLO—2228-T2-3) 

Reproductive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National Park. 
Final report, April 1974—June 30, 1978, 4:4521 (RLO—2228- 
T2-4) 

Thermal resistance of rainbow trout from a permanently heated 
stream, and of two hatchery strains, 4:4451 (RLO—2228-T2-5) 

Montana Univ., Missoula (USA) 

Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977—May 31, 1978, 
4:4421 (RLO—2232-T2-3) 

Motorola, Inc., Phoenix, AZ (USA). Semiconductor Group 
Phase 2 of the automated array assembly task of the low cost 

silicon solar array project. Technical quarterly report No. 1, 
September 27—December 31, 1977. Motorola report No. 2345/ 
1, 4:2786 (DOE/JPL/954847—1) 
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Mound Facility, Miamisburg, OH (USA) 
Tritium waste control: April—June 1978, 4:2611 (MLM—2542) 


Nagoya Univ. (Japan) 

Institute of plasma physics. Annual review, Apr 1976—Mar 1977, 
4:4811 (N—78-16865) 

Nagoya Univ. (Japan). Inst. of Plasma Physics 

Anomalous plasma transport due to electromagnetic drift wave 
fluctuations, 4:4730 (IPPJ—308) 

Boundary conditions for a simulation plasma in a magnetic field, 
4:4749 (IPPJ—307) 

Direct-reading type microwave interferometer, 4:4712 (N—78- 
16344) 

Observation of fluctuations responsible for stochastic ion heating 
in a turbulent plasma, 4:4688 (N—78-16866) 

Proposed high-power microwave source using a superconducting 
cavity as an energy storage, 4:4828 (N—78-16436) 

Skin effect of microwaves and transverse pseudowaves in plasmas, 
4:4766 (IPPJ—306) 

Nationaal Lucht- en Ruimtevaartlaboratorium, Amsterdam 

(Netherlands) 

Exploratory investigation of decelerating approaches of a twin- 
engined jet transport. volume 2: moving-base simulation and 
comparison with related experiments, 4:3806 (N—78-15859) 

National Aeronautics and Space Administration, Cleveland, OH 

(USA). Lewis Research Center 

Baseline tests of the C. H. Waterman Renault 5 electric passenger 
vehicle, 4:3888 (N—78-16928) 

Effect of attrition milling on the reaction sintering of silicon 
nitride, 4:3980 (DOE/NASA/1040—78/2) 

Electric vehicle power train instrumentation: some constraints and 
considerations. Paper No. 7744, 4:3883 (CONF-770488—27) 

Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N—78-15230) 

Friction and wear of several compressor gas-path seal movements, 
4:4077 (N—78-15229) 

Inhibition of hot salt corrosion by metallic additives, 4:3946 
(DOE/NASA/2593—78/2) 

Initial test results with a single-cylinder rhombic-drive Stirling 
engine, 4:3872 (DOE/NASA/1040—78/1) 

Utilization of solar energy in developing countries: identifying 
some potential markets, 4:2836 (DOE/NASA/1022—78/41) 

National Aeronautics and Space Administration, Greenbelt, MD 

(USA). Goddard Space Flight Center 

Charge-equilibrium and radiation of low-energy cosmic rays 
passing through interstellar medium, 4:4553 (N—78-15984) 

Diffuse gamma radiation, 4:4554 (N—78-15985) 

Significant initial results from the environmental measurements 
experiment on ATS-6, 4:4569 (N—78-15142) 

The radial gradients and collisional properties of solar wind 
electrons. Submitted for publication, 4:4559 (N—78-15982) 

National Aeronautics and Space Administration, Huntsville, AL 

(USA). George C. Marshall Space Flight Center 

A design handbook for phase change thermal control and energy 
storage devices, 4:3579 (N—78-15434) 

Gravitation, 4:4671 (N—78-16522) 

Space and planetary environment criteria guidelines for use in 
space vehicle development 1977 revision, 4:4565 (N—78-15146) 

Test and analysis of a Northrup collector controller, 4:2943 (N— 
78-16432) 

— Aeronautics and Space Administration, Washington, DC 

( 

Considerations on coal gasification, 4:2189 (N—78-16431) 

Energy: a continuing bibliography with indexes. Issue 13, 4:3606 
(NASA-SP—7043(13)) 

Energy: A continuing bibliography with indexes, Issue 14, 4:3605 
(N—78-16424) 

Hybrid propulsion systems for motor vehicles with predominantly 
intermittent modes of operation, 4:3890 (N—78-16370) 

National Bureau of Standards, Washington, DC (USA). Center for 

Fire Research 

Time-dependent fire behavior of aircraft cabin materials. Final 
report Mar 76—Jun 77, 4:4540 (AD-A—050923) 
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National Bureau of Standards, Washington, DC (USA). Inst. for 

Materials Research 

Electron factor in catalysis on metals, 4:2457 (NBS-SP—475) 

National Bureau of Standards, Washington, DC (USA). Reactor 

Radiation Div. 

The macroscopic detection of corrosion in aluminum aircraft 
structures with thermal neutron beams and film imaging 
methods, 4:4130 (PB—277074) 

—— Center for Health Services Research, Hyattsville, MD 

( 

Recent trends in computed tomography and ultrasonic scanning in 
health care. Paper 1974-78, 4:4484 (PB—276954) 

National Field Research Center, Inc., lowa City, LA (USA) 

A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB—277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB—277900) 

National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB—277835) 

National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB—277837) 

National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB—277838) 

National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB—277839) 

National environmental/energy workforce assessment. Colorado. 
Fina] report on phase 1, 4:4289 (PB—277840) 

National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB—277841) 

National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB—277842) 

National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB—277843) 

National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB—277844) 

National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB—277845) 

National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB—277846) 

National environmental/energy workforce assessment. Illinois. 
Final report on phase 1, 4:4296 (PB—277847) 

National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB—277848) 

National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB—277849) 

National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB—277850) 

National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB—277851) 

National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB—277852) 

National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB—277853) 

National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB—277854) 

National environmental/energy workforce assessment. 
Massachusetts. Final report on phase 1, 4:4304 (PB—277855) 
National environmental/energy workforce assessment. Michigan. 

Final report on phase 1, 4:4305 (PB—277856) 

National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB—277857) 

National environmental/energy workforce assessment. Mississippi. 
Final report on phase 1, 4:4307 (PB—277858) 

National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB—277859) 

National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB—277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB—277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB—277862) 

National environmental/energy workforce assessment. New 
Hampshire. Final report on phase 1, 4:4312 (PB—277863) 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB—277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB—277865) 
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National environmental/energy workforce assessment. New York. 
Final report on phase 1, 4:4315 (PB—277866) 

National environmental/energy workforce assessment. North 
Carolina. Final report on phase 1, 4:4316 (PB—277867) 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB—277868) 

National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB—277869) 

National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB—277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB—277871) 

National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB—277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB—277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB—277874) 

National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB—277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB—277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB—277877) 

National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB—277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB—277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB—277880) 

National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB—277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB—277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB—277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB—277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB—277885) 

National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB—277886) 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB—277889) 

National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB—277890) 

National environmental/energy workforce assessment. Region IV. 
Final report on phase 1, 4:4339 (PB—277892) 

National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB—277893) 

National environmental/energy workforce assessment. Region VI. 
Final report on phase 1, 4:4341 (PB—277894) 

National environmental/energy workforce assessment. Region 
VII. Final report on phase 1, 4:4342 (PB—277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB—277896) 

National environmental/energy workforce assessment. Region IX. 
Final report on phase 1, 4:4344 (PB—277897) 

National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB—277898) 

National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB—277836) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB—277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB—277902) 


National Marine Fisheries Service, Seattle, WA (USA) 


Marine fisheries review, Volume 39, Number 10, October 1977, 
4:4519 (PB—277787) 


National Oceanic and Atmospheric Administration, Norman, OK 


(USA). National Severe Storms Lab. 
Tornado: an engineering-oriented perspective, 4:4078 (NOAA- 
TM-ERL-NSSL—82) 


National Research Development Corp., London (UK) 


Pressurised fluidised bed combustion, report No. 43. Annual 
report July 1976—June 1977, 4:4139 (FE—1511-43) 
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— Issledovatel'skij Inst. Atomnykh Reaktorov, Dimitrovgrad 
(USSR) 

Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NIIAR-P—22(288)) 

Naval Biosciences Lab., Oakland, CA (USA) 

Assessment and significance of sediment-associated oil and grease 

in aquatic environments. Final report, 4:4439 (AD-A—050044) 
Naval Research Lab., Washington, DC (USA) 

High-energy ion expansion in laser-plasma interactions, 4:4873 
(NRL-MR—3774) 

Nevada Univ., Las Vegas (USA) 

Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB—277377) 

Nevada Univ., Reno (USA). Desert Research Inst. 

Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO— 1253-12) 

New Mexico Inst. of Mining and Technology, Socorro (USA). NM 

Energy Inst. 

Efficient use of energy, 4:3686 (NMEI—188-18C) 

= Mexico Univ., Albuquerque (USA). Technology Application 
nter 

Heat pipe technology: a bibliography with abstracts. Quarterly 
update, January—March 1978, 4:4081 (TAC-HP—78-001) 

New Millennium Associates, Santa Barbara, CA (USA) 

Perturbations in the: Earth's electric field produced by low-altitude 
nuclear detonations, 4:4568 (UCID—17800) 

New York Inst. of Tech., Old Westbury (USA) 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977—05/ 
1) 

How to operate an Energy Advisory Service. Volume II. New 
York Institute of Technology Energy Information Center and 
Referral Service resource material. Final report, 4:3684 (HCP/ 
W2977—05/2) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977—05/3) 

New York Univ., NY (USA). Courant Inst. of Mathematical Sciences 

Conversion between cold plasma modes in an inhomogeneous 
plasma, 4:4767 (ORNL/TM—6462) 

Nielsen Engineering and Research, Inc., Mountain View, CA (USA) 

Computational techniques for solar wind flows past terrestrial 
planets: theory and computer programs. Contractor report, Jun 
1976—Jul 1977, 4:4566 (N—78-15981) 

North Central Forest Experiment Station, St. Paul, MN (USA) 

Forest Residues Energy Program. Final report, 4:2829 (TID— 
28416) 

North Dakota State Univ., Fargo (USA) 
Heat capacity of rare earth sesquisulfides, 4:3938 (IS-M—133) 
North Dakota Univ., Grand Forks (USA) 

Chemistry of lignite liquefaction. Quarterly report, October— 
December 1977, 4:2203 (FE—2211-8) 

Project lignite. Quarterly technical progress report No. 13, April, 
May and June 1977, 4:2202 (FE—1224-78) 

Northwest Energy Policy Project, Portland, OR (USA) 

Energy demand forecasting model, technical appendix. Computer 
program users guide and operating manual, data base users 
guide, and Pacific Northwest energy data base. Final report, 
4:3707 (PB—276921) 

Northwestern Univ., Evanston, IL (USA). Dept. of Electrical 

Engineering 

Electronic controllers for modern electric vehicles. Paper No. 
7743, 4:3881 (CONF-770488—24) 

Notre Dame Univ., IN (USA). Dept. of Metallurgical Engineering 
and Materials Science 

Microstructural effects in abrasive wear. Year-end summary 
report, March 15, 1977—March 15, 1978, 4:3945 (COO—4246- 
4) 

Nuclear Regulatory Commission, Washington, DC (USA) 

Annual report, 1977, 4:3274 (NUREG—0400) 

Effect of compression on reactivity of plutonium based materials, 
4:2603 (SAND—78-0707C) 

Licensed operating reactors. Operating units status report, data as 
of 01-31-77, 4:3263 (NUREG—0020-2) 

Licensed operating reactors. Operating units status report, data as 
of 02-28-77, 4:3264 (NUREG—0020-3) 

Licensed operating reactors. Operating units status report, data as 
of 03-31-77, 4:3266 (NUREG—0020-4(4-77)) 
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Licensed operating reactors. Operating units status report, 4:3267 
(NUREG—0020-6) 

Licensed operating reactors. Operating units status report, 4:3268 
(NUREG—0020-8) 

Licensed operating reactors. Operating units status report, data as 
of 09-30-76, 4:3269 (NUREG—0020-10) 

Licensed operating reactors. Operating units status report, data as 
of 10-31-76, 4:3270 (NUREG—0020-11) 

Licensed operating reactors. Operating units status report, data as 
of 11-30-76, 4:3271 (NUREG—0020-12) 

Licensed operating reactors. Operating units status report, data as 
of 04-30-77, 4:3272 (NUREG—0020-77/5) 

Licensed operating reactors. Operating units status report, data as 
of 08-31-77, 4:3273 (NUREG—0020(Vol.4)(No.9)) 

Licensed operating reactors. Operating units status report, 4:3265 
(NUREG—0020-4(4-76)) 

Power Reactor Docket Information, 4:3277 (NUREG/PRDI— 
78/9) 

Slug-annular transition with particular reference to narrow 
rectangular ducts, 4:3150 (BNL-NUREG—24344) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Management Information and Program Control 

Report to Congress on abnormal occurrences, July—September 
1977. Quarterly report, 4:3398 (PB—278534) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Nuclear Material Safety and Safeguards 

Licensed uranium mills, uranium hexafluoride production plants, 
and fuel facilities: a historical review through 1977, 4:2578 
(NUREG—0222) 

Nuclear Regulatory Commission, Washington, DC (USA). Office of 

Nuclear Reactor Regulation 

Final environmental statement. Final addendum to Part II: 
Manufacture of floating nuclear power plants by Offshore 
Power Systems. DOCKET-STN—S0-437, 4:3329 (NUREG— 
0056(Add.)) 

Safety evaluation report. Fast Flux Test Facility. Project No. 448, 
4:3381 (NUREG—0358) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9.2, 4:3259 
(NTISUB/B—201-009-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9, 4:3260 
(NTISUB/B—201-009-R5) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 13.5, 4:3261 
(NTISUB/B—201-0013-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision | to Section 9.1, 4:3262 
(NTISUB/B/201—0009-R3) 

Nucleonic Data Systems, Inc., Irvine, CA (USA) 
SF¢ dielectric fiil gas gauge. Final report, 4:4251 (EPRI-EL—747) 
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Oak Ridge Associated Universities, Inc., TN (USA). Inst. for Energy 

Analysis 

Acceptable future nuclear energy system: condensed workshop 
proceedings, December 16—17, 1976, Gatlinburg, Tennessee, 
4:3330 (ORAU/IEA(R)—77-26) 

Analysis of systems for the generation of electricity from solar 
radiation, 4:2839 (ORAU/IEA—78-12(R)) 

Oak Ridge Gaseous Diffusion Plant, TN (USA) 

National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Rice Lake NTMS Quadrangle, Wisconsin. Uranium 
resource evaluation project, 4:2563 (K/UR—104) 

National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Oklahoma City NTMS Quadrangle, Oklahoma. 
Uranium resource evaluation project, 4:2564 (K/UR—107) 

Oak Ridge National Lab., TN (USA) 

Advanced Fuel Recycle Program progress report, April 1—June 
30, 1978, 4:2591 (ORNL/TM—6427) 

Advanced two-phase instrumentation program. Quarterly progress 
report, October—December 1977, 4:4123 (NUREG/CR—0242) 
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Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL—5238) 

Assessment of normalized and tempered versus annealed or 
isothermally annealed 2-1/4 Cr—1 Mo steel, 4:3928 (ORNL/ 
TM—6411) 

Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM—S5848) 

Conversion between cold plasma modes in an inhomogeneous 
plasma, 4:4767 (ORNL/TM—6462) 

Cross sections for the '*N(n,po), (n,ao), and (n,a;) reactions from 
0.5 to 15 MeV, 4:4613 (ORNL/TM—6528) 

Damage stucture in zirconium alloys irradiated at 573 to 923°K, 
4:3961 (CONF-780818—6) 

Delayed beta- and gamma-ray production due to thermal-neutron 
fission of 7°5U, spectral distributions for times after fission 
between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR—0162) 

Diffraction pattern and models of liquid antimony trichloride, 
4:4018 (CONF-780942—1) 

Draft program plan for TNS: The Next Step after the Tokamak 
Fusion Test Reactor. Part IV. Program planning, 4:4813 
(ORNL/TM—S5984) 

Earth-covered residence concept for humid continental region, 
4:2878 (CONF-780581—1) 

EBT-II conceptual design study, 4:4812 (ORNL/TM—S955) 

Economic impacts associated with pure taxable capacity changes, 
4:3334 (CONF-7805105—1) 

Economic methodology for solar power-generating systems, 
4:2847 (CONF-780801—36) 

Environmental and health aspects of selected organohalide 
compounds: an information overview, 4:4280 (ORNL/EIS— 
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Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of ***Rn free of its 
daughters, 4:4514 (CONF-760770—1) 

Evaluation of a moving-bed system for hot-gas cleanup, 4:2153 
(ORNL/TM—6223) 

Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM—6459) 

Final progress report: fission product beta and gamma energy 


release. Progress report, January—May 1978, 4:4651 (NUREG/ 


CR—0197) 

Fission-product energy release for times following thermal- 
neutron fission of 7*'Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR—06171) 

Frequency analysis of a thick-rim flywheel, 4:3541 (ORNL/TM— 
5804) 

Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL—5426) 

In situ studies of fracture in solids, 4:3922 (CONF-780818—8) 

In-line tritium monitoring in the GCFR vented irradiation capsule 
GB-10, 4:3338 (ORNL/TM—6387) 

Isochronous relaxation curves for type 304 stainless steel after 
monotonic and cyclic strain, 4:3924 (CONF-7805108— 1) 

Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976—September 
1977, 4:4400 (ORNL/TM—6248) 

Method for estimating the lattice thermal conductivity of metallic 
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averaged precipitation data on SO: and sulfate particulate 
removal in a regional air quality model, 4:4362 (PNL- 
2500(Pt.3)) 

AIR QUALITY/REGIONAL ANALYSIS 

Multisource comparison of the effects of real-time versus time- 
averaged precipitation data on SO: and sulfate particulate 
removal in a regional air quality model, 4:4362 (PNL- 
2500(Pt.3)) 

Technology overview: Pacific Northwest energy-related regional 
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Hydrography, nutrient chemistry and primary productivity of 

Resurrection Bay, Alaska: 1972-1975, 4:4552 (RLO-2229-T 1-46) 
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ALASKA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. Alaska. 

Final report on phase 1, 4:4285 (PB-277836) 
ALASKA/ENERGY SOURCES 

Technology overview: Pacific Northwest energy-related regional 

studies, 4:4457 (PNL-2500(Pt.5)) 
ALASKA/RADIATION MONITORING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

ALBEDO-NEUTRON DOSEMETERS 

Characteristics of Sandia's personnel neutron dosimeter, 4:4223 
(PNL-2449) 

Developmental summary of a composite gamma and albedo 
neutron personnel dosimeter using teflon matrix elements 
(CaSO4:Dy--®LiF--teflon), 4:4227 (PNL-2449) 

ALBEDO-NEUTRON DOSEMETERS/CALIBRATION 

Calibrating an albedo neutron dosimeter for measuring neutron 

spectra around reactors, 4:4231 (PNL-2449) 
ALBEDO-NEUTRON DOSEMETERS/RESPONSE 

FUNCTIONS 

Detector response determinations with non-monoenergetic 
neutron sources, 4:4238 (PNL-2449) 

Response of the Savannah River albedo neutron badge to mono- 
energetic sources at NBS, 4:4233 (PNL-2449) 

ALBEDO-NEUTRON DOSEMETERS/ 

THERMOLUMINESCENT DOSEMETERS 

ANL personnel neutron monitoring study employing *LiF albedo 
dosimeters, 4:4229 (PNL-2449) 

ALBITE/CHEMICAL COMPOSITION 

Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 

ALBITE/ROCK-FLUID INTERACTIONS 

Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 

ALFVEN WAVES/CHEW-LOW METHOD 

Theory of waves in Chew-Goldberger-Low relativistic 
magnetohydrodynamics, 4:4806 

ALFVEN WAVES/ENERGY CONVERSION 

Alfven waves energy transformation and plasma heating by 
acoustic waves during stimulated Mandelstam-Brillouin 
scattering in a plasma layer, 4:4797 

ALFVEN WAVES/EXCITATION 

Nonlinear theory for monochromatic wave excitation by an 
electron beam in a plasma in a magnetic field, 4:4794 

To the nonlinear theory of Alfven wave excitation in a tokamak, 
4:4793 

ALFVEN WAVES/INTERACTIONS 

Alfven waves energy transformation and plasma heating by 
acoustic waves during stimulated Mandelstam-Brillouin 
scattering in a plasma layer, 4:4797 

ALFVEN WAVES/NUMERICAL SOLUTION 

Numerical study of drift-Alfven waves in a sheared magnetic field, 

4:4768 (ORNL/TM-6508) 
ALGAE 
See also PHYTOPLANKTON 

Algal succession and chronosequences on abandoned mine spoils, 

4:4437 


ALGAE/ANAEROBIC DIGESTION 
Microbial methane production from biomass by anaerobic 
fermentation on a commercial scale. Systems analysis and 
economic considerations, 4:2691 (JUL-1463) 
ALGAE/AQUACULTURE 
Microbial methane production from biomass by anaerobic 
fermentation on a commercial scale. Systems analysis and 
economic considerations, 4:2691 (JUL-1463) 
ALGAE/GROWTH 
Sensitivity of Macrocystis gametophytes to copper, 4:4528 
(UCRL-52481) 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOCATIONS/ENVIRONMENTAL IMPACT STATEMENTS 
Final environmental impact statement. Northern Natural Gas 
Company. DOCKET No. RP76-52, 4:2515 (FERC/EIS-0004/ 
1 


) 
ALLOYS/CORROSION 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, October 1, 
1977-December 31, 1977, 4:2180 (SAND-78-8241) 
ALLOYS/OXIDATION 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, October 1, 
1977-December 31, 1977, 4:2180 (SAND-78-8241) 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Effects of defect trapping and solute segregation on defect 
— rates and void swelling in irradiated alloys, 
4: 
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ALLOYS/PROTECTIVE COATINGS 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, October 1, 
1977-December 31, 1977, 4:2180 (SAND-78-8241) 
ALLOYS/SWELLING 
Effects of defect trapping and solute segregation on defect 
recombination rates and void swelling in irradiated alloys, 
4:3976 
ALLOYS/THERMAL CONDUCTIVITY 
Method for estimating the lattice thermal conductivity of metallic 
alloys, 4:3941 (ORNL-5434) 
ALLYL RADICALS/CHEMICAL REACTION YIELD 
Detection and investigation of re and benzy]! radicals by 
photoelectron spectroscopy, 4:4066 
ALLYL RADICALS/PHOTOELECT RON SPECTROSCOPY 
Detection and investigation of allyl and benzyl radicals by 
photoelectron spectroscopy, 4:4066 
ALPHA REACTIONS 
Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 
ALPHA SOURCES/RADIATION MONITORING 
1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 
ALUMINIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
ALUMINIUM/ADHESIVES 
Mechanical behavior of cast adhesive film, 4:3996 
ALUMINIUM/BIOLOGICAL ACCUMULATION 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
ALUMINIUM/CASTING 
Computer simulation of solidification, 4:3908 (LA-UR-78-1852) 
ALUMINIUM/CATALYTIC EFFECTS 
Testing promoted catalyst during hydrocracking, 4:2455 
ALUMINIUM/COMPACTING 
Explosive powder metallurgy. II. Processing considerations, 
4:3911 
ALUMINIUM/CORROSION 
The macroscopic detection of corrosion in aluminum aircraft 
structures with thermal neutron beams and film imaging 
methods, 4:4130 (PB-277074) 
ALUMINIUM/ELECTROCHEMICAL CORROSION 
Aluminum-zircaloy galvanic couple in reactor water, 4:3306 
(NUREG/CR-0284) 
ALUMINIUM/ELECTRON COLLISIONS 
Transport equation theory of electron backscattering and x-ray 
production (30 keV), 4:4579 (LBL-7356) 
ALUMINIUM/ION CHANNELING 
Depth profile studies of extended defects induced by ion 
implantation in Si and Al, 4:3963 (SAND-78-0927C) 
ALUMINIUM/NEUTRON RADIOGRAPHY 
The macroscopic detection of corrosion in aluminum aircraft 
structures with thermal neutron beams and film imaging 
methods, 4:4130 (PB-277074) 
ALUMINIUM/PHOTOEMISSION 
Angular dependence of plasmon loss features in XPS spectra from 
polycrystalline aluminum: clean surfaces and effects of oxygen 
adsorption, 4:3943 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Depth profile studies of extended defects induced by ion 
implantation in Si and Al, 4:3963 (SAND-78-0927C) 
Positron lifetimes in voids = other defects in annealed, neutron- 
irradiated aluminum, 4:397 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 
ALUMINIUM/PLASMONS 
Angular dependence of plasmon loss features in XPS spectra from 
polycrystalline aluminum: clean surfaces and effects of oxygen 
adsorption, 4:3943 
ALUMINIUM/PRODUCTION 
Aluminium in the energy discussion, 4:3837 
Chemicals from alumina industry waste and by-products, 4:3839 
ALUMINIUM/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
ALUMINIUM/THICKNESS 
Plating thickness standards. Milestone report, 4:3903 (BDX-613- 
1805(Rev.)) 
ALUMINIUM 27 TARGET/HEAVY ION REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
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ALUMINIUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-5Al-1Mo- 
1Hf), 4:2170 (FE-2299-21) 
ALUMINIUM ALLOYS/FABRICATION 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A1-2Sn-4Zr- 
2M), 4:3912 
ALUMINIUM ALLOYS/FATIGUE 
Fatigue of wrought and cast Ti-6AI-4V titanium alloy (in bending 
and under axial loading). Data item, 4:3925 (ESDU-77027) 
ALUMINIUM ALLOYS/FRACTURE PROPERTIES 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A1-2Sn-4Zr- 
2M), 4:3912 
ALUMINIUM ALLOYS/PERMEABILITY 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
ALUMINIUM ALLOYS/TENSILE PROPERTIES 
Method for determining the work hardening function to describe 
plasticity of metals, 4:3930 (UCRL-80259) 
ALUMINIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Observations of dislocations near 6’ precipitates in neutron- 
irradiated Al-4% Cu by WBDF, 4:3960 (CONF-7808 18-4) 
ALUMINIUM HYDROXIDES/ENTROPY 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
ALUMINIUM HYDROXIDES/SPECIFIC HEAT 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
ALUMINIUM OXIDES 
See also SPINELS 
ALUMINIUM OXIDES/CATALYTIC EFFECTS 
Catalyst (Co-Mo-alumina) active life for hydrodenitrogenation of 
coal derived oils, 4:2155 
Stannous chloride and cobalt molybdate-alumina catalysts in 
hydrogenolysis of solvent refined coal, 4:2157 
ALUMINIUM OXIDES/CHEMICAL REACTIONS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
ALUMINIUM OXIDES/ELECTRON SPIN RESONANCE 
Structural and trapping characteristics of a new A1 defect in 
vitreous silica, 4:3985 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Some observations on the interaction of alumina with a deuterium 
plasma, 4:3986 
ALUMINIUM OXIDES/SURFACE COATING 
Effect of Mn/Ti surface treatment on voltage-holdoff 
performance of alumina insulators in vaccum, 4:4000 
AMCHITKA ISLAND AREA/RADIATION MONITORING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
AMERICIUM 241/RADIONUCLIDE MIGRATION 
Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (*41Am, '°7Cs, 7°°Pu, ?4°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 
AMINO ACIDS 
See also LEUCINE 
METHIONINE 
VALINE 
AMINO ACIDS/BIOSYNTHESIS 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
AMINOETHANESULFONIC ACID 
See TAURINE 
AMINOETHANETHIOL 
See MEA 
AMINOHYPOXANTHINE 
See GUANINE 
AMINOISOCAPROIC ACID-ALPHA 
See LEUCINE 
AMINOISOVALERIC ACID-ALPHA 
See VALINE 
AMMONIA/SYNTHESIS 
Fuels from sugar crops: systems study for sugarcane, sweet 
sorghum, and sugar beets, 4:2696 (TID-22781) 
AMMONIUM COMPOUNDS/SOLUBILITY 
Water regime for supercritical units. Chapter 6. Solubility of 
— in the medium in supercritical units, 4:4017 (NP-tr- 
18) 
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AMMONIUM URANATES/PRODUCTION 
Technique for obtaining ammonium uranate, 4:2584 
AMNION 
See EMBRYONIC CELLS 
AMPLIFIERS 
See also GASES 
MICROWAVE AMPLIFIERS 
AMPLIFIERS/DESIGN 
Antares prototype power amplifier. Final report, 4:4871 (LA- 
7186) 


Measurement of microdosimetric spectra using an amplifier with 
logarithmic response, 4:4219 (COO-3243-6) 
ANAEROBIC DIGESTION/ECONOMICS 
Cost effectivencss of bio-gas systems for dairy farms, 4:2688 
(CONF-7710136-) 
ANALOG STATES 
See ISOBARIC ANALOGS 
ANEMIAS/THERAPY 
Erythropoietin, 4:4470 
ANIMAL CELLS 
See also EMBRYONIC CELLS 
GERM CELLS 
TUMOR CELLS 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Effect of reduced pressure on radiation sensitivity of synchronized 
V79 cells (X radiation, deuteron ions), 4:4492 (COO-3243-6) 
Experiments with the nitroimidazole Ro-07-0582 (Gamma 
radiation, cysteamine), 4:4489 (COO-3243-6) 
Molecular ion experiment: cell survival results, 4:4511 (COO-3243- 
) 


Track segment experiments: cell survival data (preliminary), 
4:4491 (COO-3243-6) 

X-radiation induced transformation in vitro in the C3H/10T 1/2 
CL8 cell line, 4:4490 (COO-3243-6) 

ANIMAL CELLS/CARCINOGENESIS 

Oncogenic transformation in vitro with Ro-07-0582 

(Nitroimidazole), 4:4473 (COO-3243-6) 
ANIMAL CELLS/CELL CULTURES 

Effects of ultrasound, cysteamine, and x-rays on V79 Chinese 
hamster cells, 4:4539 (UR-3490-1408) 

ANIMAL CELLS/CHROMOSOMAL ABERRATIONS 

Cytological effects of 1-(2-nitro-1-imidazolyl)-3-methoxy-2- 
propanol, (Ro-07-0582) on hypoxic mammalian cells in vitro, 
4:4474 (COO-3243-6) 

Molecular ion beam: cytogenetic effects of 1.8 MeV single and 
paired deuterons on Chinese hamster V-79 cells, 4:4509 (COO- 
3243-6) 

ANIMAL CELLS/MITOSIS 

Cytological effects of 1-(2-nitro-1-imidazolyl)-3-methoxy-2- 
propanol, (Ro-07-0582) on hypoxic mammalian cells in vitro, 
4:4474 (COO-3243-6) 

ANIMAL CELLS/MORPHOLOGICAL CHANGES 

Cell membrane architecture of normal and malignant epithelial 

cells in culture, 4:4475 (COO-3243-6) 
ANIMAL CELLS/PATHOLOGICAL CHANGES 

Effects of ultrasound, cysteamine, and x-rays on V79 Chinese 
hamster cells, 4:4539 (UR-3490-1408) 

ANIMAL CELLS/RADIATION DOSE DISTRIBUTIONS 

Analysis for the molecular beam experiment, 4:4503 (COO-3243-6) 

ANIMAL CELLS/SURVIVAL TIME 

Bleomycin and Ro-07-0582: studies with aerated and hypoxic cells, 
4:4472 (COO-3243-6) 

Cytological effects of 1-(2-nitro-1-imidazolyl)-3-methoxy-2- 
propanol, (Ro-07-0582) on hypoxic mammalian cells in vitro, 
4:4474 (COO-3243-6) 

ANIMAL CELLS/TEMPERATURE EFFECTS 

Bleomycin and Ro-07-0582: studies with aerated and hypoxic cells, 
4:4472 (COO-3243-6) 

ANIMAL SHELTERS/SOLAR SPACE HEATING 

Solar-heated animal shelters, 4:2892 (CONF-7710136-) 

ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
DOMESTIC ANIMALS 
INVERTEBRATES 
ANIMALS/BIOLOGICAL EFFECTS 

Dose responses to cancerogenic and mutagenic treatments 

(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
ANIMALS/BIOLOGICAL RADIATION EFFECTS 

Dose responses to cancerogenic and mutagenic treatments 

(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
ANISOLE/FLUORINATION 

Substrate selectivity and orientation in aromatic substitution by 

molecular fluorine, 4:4038 
ANL 
(Argonne National Laboratory.) 
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ANL/INFORMATION SYSTEMS 

Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 

ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANOXIA/BIOLOGICAL EFFECTS 

Modulation of erythropoietin levels by manipulation of 
hypercarbia (Carbon dioxide levels in blood plasma), 4:4459 
(BNL-24647) 

Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 

ANTARES FACILITY/AMPLIFIERS 

Antares prototype power amplifier. Final report, 4:4871 (LA- 

7186) 
ANTENNAS/DESIGN 

Analysis and computerized design of NMR probe circuits, 4:4252 

(IS-4436) 
ANTENNAS/NETWORK ANALYSIS 

Analysis and computerized design of NMR probe circuits, 4:4252 
(IS-4436) 

ANTHRACITE/HEAT TREATMENTS 

Thermo-anthracite as a feedstock for electrode and graphite 
materials, 4:2228 

ANTHROPOLOGY/ISOTOPE APPLICATIONS 

Archaeological investigations in the E] Dorado Reservoir area, 

Kansas (1975). Final report, 4:4424 (PB-277631) 
ANTIMONY/ABSORPTION SPECTROSCOPY 

Measuring total antimony in geothermal waters by flame atomic 

absorption spectrometry, 4:2990 
ANTIMONY/ACTIVATION ANALYSIS 

Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in silicates by thermal neutron activation and inorganic 
ion exchange, 4: 

ANTIMONY/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 


4:4447 
ANTIMONY CHLORIDES/MOLECULAR STRUCTURE 
Diffraction pattern and models of liquid antimony trichloride, 
4:4018 (CONF-780942-1) 
ANTIMUONS 
See MUONS PLUS 
ANTINEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic neutrino proton and antineutrino proton scattering, 4:4609 
(COO-3064-4) 
ANTISERUM 
See IMMUNE SERUMS 
APARTMENT BUILDINGS/ENERGY ACCOUNTING 
Energy audit workbook for apartment buildings, 4:3793 (DOE/ 
CS-0041/1) 
APARTMENT BUILDINGS/ENERGY CONSERVATION 
Building design considerations for Pittsburgh, 4:3790 (CONF- 
7706117-) 
Texas energy conservation program: new residences (Workshop 
material), 4:3693 
APARTMENT BUILDINGS/SOLAR HEATING SYSTEMS 
Building design considerations for Pittsburgh, 4:3790 (CONF- 
7706117-) 
APATITES/MINERALIZATION 
Apatite-brannerite-pitchblende association in hydrothermal quartz 
veins, 4:2559 
APERTURES/ELECTROMAGNETIC FIELDS 
Experimental study of the use of Bethe hole theory for wires 
behind apertures, 4:4675 (UCRL-52443) 
APPARATUS 
See EQUIPMENT 
APPLIANCES 
See also AIR CONDITIONERS 
ELECTRIC APPLIANCES 
GAS APPLIANCES 
REFRIGERATORS 
APPLIANCES/ENERGY CONSUMPTION 
Energy consumption of household consumer products, 4:3746 
(CONF-7710136-) 
APPLIANCES/ENERGY EFFICIENCY 
Energy consumption of household consumer products, 4:3746 
(CONF-7710136-) 
APPROPRIATE TECHNOLOGY 
UNCSTD: will politics obscure realities (UN Conference on 
Science and Technology for Development, 1979), 4:3622 
APPROPRIATE TECHNOLOGY/EFFICIENCY 
—, technology and the energy crisis, 4:3648 (CONF- 
10136-) 
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APPROPRIATE TECHNOLOGY/OPTIMIZATION 
Appropriate technology and the energy crisis, 4:3648 (CONF- 
7710136- 


AQUACULTURE/WASTE HEAT UTILIZATION 
Integration of thermal and food processing residuals into a system 


for commercial culture of freshwater shrimp. Annual report No. 


2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 
Japanese aquaculture with thermal water from power plants. 
Present condition and problems, 4:4517 
AQUATIC ECOSYSTEMS 
Observations on the ecology of Clinostomum marginatum in 
largemouth bass (Micropterus salmoides), 4:4518 
AQUATIC ECOSYSTEMS/BIOLOGICAL MODELS 
Assessment and significance of sediment-associated oil and grease 
in aquatic environments. Final report, 4:4439 (AD-A-050044) 
AQUATIC ECOSYSTEMS/CONTAMINATION 
Trace metal concentrations in sediments from Long Island Sound, 


4:4447 
AQUATIC ECOSYSTEMS/FRESH WATER 
Bibliography on cycling of trace metals in freshwater ecosystems, 
4:4443 (PNL-2706) 
AQUATIC ECOSYSTEMS/MINERAL CYCLING 
Bibliography on cycling of trace metals in freshwater ecosystems, 
4:4443 (PNL-2706) 
AQUATIC ECOSYSTEMS/PHOTOSYNTHESIS 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:4526 
AQUATIC ECOSYSTEMS/RESPIRATION 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:4526 
AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also FISHES 
PLANKTON 
AQUATIC ORGANISMS/BIOLOGICAL EFFECTS 
Accumulation of fossil CO2 in the atmosphere and the sea, 4:4449 
AQUIFERS/HYDRODYNAMICS 
Thermal energy storage in underground aquifers, 4:3566 (CONF- 
770955-) 
AQUIFERS/SENSIBLE HEAT STORAGE 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
Storing sunlight underground: the Solaterre System, 4:2979 
Underground storage of solar energy, 4:2968 (CONF-770955-) 
AQUIFERS/THERMODYNAMIC PROPERTIES 
Thermal energy storage in underground aquifers, 4:3566 (CONF- 
770955-) 
AQUIFERS/USES 
— of cold water in groundwater aquifers for cooling 
urposes: Phase I, 4:3572 (CONF-770955-) 
ARAMIDS/FABRICATION 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
ARAMIDS/MECHANICAL PROPERTIES 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
ARAMIDS/TENSILE PROPERTIES 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
Some interesting mechanical behaviors of fiber composite 
materials, 4:3995 (UCRL-80908(Rev. 1)) 
ARCHAEOLOGICAL SITES/ISOTOPE DATING 
Archaeological investigations in the E] Dorado Reservoir area, 
Kansas (1975). Final report, 4:4424 (PB-277631) 
ARCHAEOLOGICAL SPECIMENS/ISOTOPE DATING 
Archaeological investigations in the E] Dorado Reservoir area, 
Kansas (1975). Final report, 4:4424 (PB-277631) 
ARCTIC REGIONS/ENGINEERING GEOLOGY 
First Canadian geotechnical colloquium: foundation design 
approaches in permafrost areas, 4:4423 
ARCTIC REGIONS/OIL WELLS 
Experimental investigation of heat transfer in boreholes situated in 
frozen soils during drilling and operation, 4:2416 
ARGON/ATOM-ATOM COLLISIONS 
Optical collisions in an intense laser field, 4:4595 
ARGON/ELECTRON-ATOM COLLISIONS 
Some special features of the excitation of argon atoms by slow 
electrons, 4:4594 
ARGON 40 REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
ARGON 40 REACTIONS/DEEP INELASTIC SCATTERING 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
exas A and M University), 4:4640 (ORO-3924-31) 


ATLANTIC OCEAN/NATURAL GAS DEPOSITS 


ARGON IONS/BIOLOGICAL RADIATION EFFECTS 
Biophysical studies with high energy argon ions: chromosomal 
aberrations in aerated and hypoxic Vicia faba root meristems, 
4:4513 (COO-3243-6) 
ARGONNE NATIONAL LABORATORY 
See ANL 
ARID LANDS/REVEGETATION 
Jim Bridger Project progress report, 1977, 4:2252 (ANL/LRP- 


TM-1) 
ARIZONA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 
ARKANSAS/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 
ARMOR/FABRICATION 
Transparent ceramic armor, 4:3987 (SAND-77-1736) 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
TOLUENE 
XYLENES 
AROMATICS/DESULFURIZATION 
Hydrodesulfurization of dibenzothiophene and related compounds 
catalyzed by sulfided CoO-MoOs;/y-AlOs: effects of reactant 
structure on reactivity, 4:2156 
AROMATICS/GENETIC EFFECTS 
Review of the genetic toxicology of chlorinated dibenzo-p- 
dioxins, 4:4428 
AROMATICS/PHOTOCHEMICAL REACTIONS 
Sequential two photon dissociation of cyanobenzene | cation, 4:4054 
AROMATICS/PYROLYSIS 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, January-March 1977, 
4:2205 (FE-2305-9) 
AROMATICS/TOXICITY 
Review of the genetic toxicology of chlorinated dibenzo-p- 
dioxins, 4:4428 
ARSENIC/ACTIVATION ANALYSIS 
Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in ~~ by thermal neutron activation and inorganic 
ion exchange, 
ARSENIC/BIGLOGICAL EFFECTS 
Photosynthesis/respiration ratios in aquatic microcosms under 
arsenic stress, 4:4526 
ARSENIC FLUORIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
One-dimensional fluctuations and the chain-ordering 
transformation in Hg/sub 3-5/AsFe, 4:3997 (BNL-24689) 
ASHES 
See also FLY ASH 
ASHES/MELTING 
Gas generator research and development, TRI-GAS p: 
ary report, 21 August 1973-20 October 1977, 4: 2165 (FE. (FE- -15$27- 
(Vol.1)) 
ASHES/WASTE PRODUCT UTILIZATION 
Use of ash in embankment construction, 4:3818 
ASPHALTENES/LIQUID COLUMN CHROMATOGRAPHY 
Rapid method for characterization of heavy petroleum fractions, 
459 


ASSIGNMENTS 
See ALLOCATIONS 
ASSOCIATED GAS 
Associated gases of Belorussian oil fields, 4:2485 
STROCYTOMAS 


See NEOPLASMS 
ATHABASCA DEPOSIT/GEQMORPHOLOGY 
Characteristics oe natural slopes in the Athabasca oil sands, 4:2533 
ATLANTIC OCEA 
See also CHESAPEAKE BAY 
NORTH SEA 


RTH S 
ATLANTIC OCEAN/NATURAL GAS DEPOSITS 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2470 (NP-23416/1) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2471 (NP-23416/2) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2472 (NP-23416/3) 

Final environmental statement. Pro’ 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Appendices, 4:2473 (NP-23416/4) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Visuals, 4:2474 (NP-23416/5) 





ATLANTIC OCEAN/PETROLEUM DEPOSITS 


ATLANTIC OCEAN/PETROLEUM DEPOSITS 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2470 (NP-23416/1) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2471 (NP-23416/2) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2472 (NP-23416/3) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Appendices, 4:2473 (NP-23416/4) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Visuals, 4:2474 (NP-23416/5) 

ATLANTIC OCEAN/TEMPERATURE GRADIENTS 

Ocean-atmosphere feedback mechanisms and climatic change 
(Weather forecasting based on available 80-year data), 4:4270 
(COO-1340-61) 

ATMOSPHERIC PRECIPITATIONS 
See also FOG 
RAIN 
ATMOSPHERIC PRECIPITATIONS/ANNUAL VARIATIONS 
Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
MAP35S precipitation chemistry network, 4:4351 (PNL-2500(Pt.3)) 
ATMOSPHERIC PRECIPITATIONS/DATA ANALYSIS 

Precipitation variation on the Hanford National Environmental 

Research Park, 4:4272 (PNL-2500(Pt.3)) 
ATMOSPHERIC PRECIPITATIONS/GEORGIA 

Spatial correlations of precipitation in Northwest Georgia, 4:4541 
(ORNL/TM-6524) 

ATMOSPHERIC PRECIPITATIONS/POLLUTION 

Concentration of sulfate in precipitation, 4:4353 (PNL-2500(Pt.3)) 

ATMOSPHERIC PRECIPITATIONS/VARIATIONS 

Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976-September 
1977, 4:4400 (ORNL/TM-6248) 

Rainfall enhancement due to scavenging of cooling tower 
condensate, 4:4412 (ORNL/TM-6248) 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY LAWS 
Current and future role of agreements for cooperation as the 
framework for international nuclear commerce, 4:2661 
Nuclear law in the field of tension between technics and law, 
4:3279 
ATOMIC EXPLOSIONS 

See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 

See NUCLEAR WEAPONS 
ATWS 

(Anticipated transients without scram.) 

Stability of pressurized water reactors during abnormal transients 
assuming protection system failures, 4:3443 

AUGER MINING/CONTINUOUS MINERS 
Noise control of an underground continuous miner, auger-type, 
4:2272 (MESA-IR-1056) 
AURORAL SUBSTORMS 
See MAGNETIC BAYS 
AUSTENITIC STEELS/WELDED JOINTS 
Austenitic stainless steel weld inspection, 4:3907 (HEDL-SA-1497) 
AUSTRALIA/PETROLEUM 
Australia takes fresh look at onshore oil prospects, 4:3728 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES/AUTOMOTIVE FUELS 
Characterization of methanol/gasoline blends as automotive fuel: 
performance and emissions characteristics, 4:3899 (PB-277135) 
AUTOMOBILES/CATALYTIC CONVERTERS 

Emissions from catalyst cars beyond 50,000 miles and the 

implications for the Federal Motor Vehicle Control Program, 


AUTOMOBILES/DESIGN 
Buick’s turbocharged V-6 powertrain for 1978, 4:3858 
AUTOMOBILES/DIESEL ENGINES 
Development of a 5.7 litre V8 automotive diesel engine, 4:3866 
Experimental study of diesel engine cylinder: averaged NO/sub x/ 
histories, 4:3863 
Technique for the diagnosis of malfunctions in diesel injection 
systems, 4:3864 


ERA Vol. 4, No. 2 


AUTOMOBILES/ENERGY CONSERVATION 
Energy for road transport in the United Kingdom, 4:3812 (PB- 
277727) 
AUTOMOBILES/ENERGY EFFICIENCY 
Improving energy efficiency by Federal regulation, 4:3677 
CONF-7710136-) 
AUTOMOBILES/EXHAUST GASES 
Automotive catalysis, 4:3896 
Ionization of exhaust gases (Patent), 4:3898 
AUTOMOBILES/FUEL CONSUMPTION 
Federal automobile fuel economy standards: a status report, 4:3675 
(CONF-7710136-) 
AUTOMOBILES/FUEL ECONOMY 
How passenger car maintenance affects fuel economy and 
emissions, a nationwide survey, 4:3811 
AUTOMOBILES/INTERNAL COMBUSTION ENGINES 
Numerical simulation of flame propagation in internal combustion 
engines: a status report, 4:3855 
AUTOMOBILES/LEAD-ACID BATTERIES 
Analysis of shedding of active material in positive electrodes of 
lead-acid batteries (the third report). Influence of electrolyte 
concentration, 4:3602 (NP-tr-2003) 
AUTOMOBILES/MAINTENANCE 
How passenger car maintenance affects fuel economy and 
emissions, a nationwide survey, 4:3811 
AUTOMOBILES/SPARK IGNITION ENGINES 
Buick’s turbocharged V-6 powertrain for 1978, 4:3858 
Characterization of the lean misfire limit, 4:3859 
Development of a new combustion system (MCA-JET) in 
gasoline engine, 4:3856 
Engine air control: basis of a vehicular systems control hierarchy, 
4:3857 


AUXILIARY WATER SYSTEMS/FAULT TREE ANALYSIS 
Fault tree analysis of an auxiliary feedwater system (PWR), 4:3410 
AUXILIARY WATER SYSTEMS/FLOW REGULATORS 
Feedwater control device for a reactor (Patent; BER), 4:3169 
AVIATION FUELS 
See also HYDROGEN FUELS 
AVIATION FUELS/IGNITION 
Development of an experiment for determining the autoignition 
characteristics of aircraft-type fuels, 4:4063 (N-78-16194) 
AZIDO COMPOUNDS/CHEMICAL PREPARATION 
Characterization of azidobenzamidines as photoaffinity labels for 
trypsin, 4:4464 


BACKFILLING/AUTOMATION 
Mechanical building of roadside packs in British coal mines, 


4:2322 
BACKFILLING/PRODUCTION 
Screening of mine dirt as addition to concrete. Description of 
testing plant. Results, 4:3838 
BACTERIA 
See also STAPHYLOCOCCUS 
BACTERIA/BIOCHEMICAL REACTION KINETICS 
Hydrogen exchange of dark-adapted and illuminated 
bacteriorhodopsin (Tritium and deuterium tracer techniques), 
4:4466 
BALANCES/AUTOMATION 
Feasibility study for automating the analytical laboratories of the 
Chemistry Branch, National Enforcement Investigation Center, 
Environmental Protection Agency, 4:4256 (UCRL-52483) 
BARIUM SULFATES/PRECIPITATION 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
BARIUM SULFATES/SOLUBILITY 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
BARTLESVILLE ENERGY TECHNOLOGY CENTER/ 
RESEARCH PROGRAMS 
Fiscal year 1978 program of research, 4:4897 (BERC/SP-78/1) 
BARYON RESONANCES/PARTICLE PRODUCTION 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
Possible dibaryon resonance in nucleon-nucleon partial wave 
analyses (Review), 4:4621 (ANL-HEP-CP-78-15) 
BASALT/ACTIVATION ANALYSIS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
BASALT/PHYSICAL PROPERTIES 
Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 7. Baseline rock properties-basalt, 
4:2643 (Y/OWI/TM-36/7) 
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BASALT/THERMAL STRESSES 
Technical support for GEIS: radioactive waste isoltaion in 
geologic formations. Volume 19. Thermal analyses, 4:2648 (Y/ 
OWI/TM-36/19) 
BASES 
See also COAL TAR BASES 
BASES/FUEL CONSUMPTION 
Energy losses in heavy commercial vehicles, 4:3809 (PB-277354) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY CHARGERS/OPERATION 
Latest development in battery chargers (Taper Chargers, Pulse 
Chargers), 4:3595 
BATTERY CHARGERS/TRANSISTOR SWITCHING 
CIRCUITS 
Short-circuit proof 12 V charging equipment (6 A) with careful 
charging and automatic switching-off. Circuit of the day, 4:3593 
BEAM BENDING MAGNETS/DESIGN 
Design study for achromatic and isochronous 180° bending 
systems for PIGMI, 4:4188 (LA-7406-MS) 
BEAM BUNCHERS 
Buncher cavity for 750 keV protons, 4:4214 (BNL-50824) 
BEAM INJECTION HEATING/PARAMETRIC INSTABILITIES 
Plasma heating by a relativistic electron beam with secondary 
instabilities, 4:4697 
BEAM INJECTION HEATING/PLASMA INSTABILITY 
Filamentation instability of ion beams focused in pellet-fusion 
reactors, 4:4755 
BEAM INJECTION HEATING/TWO-STREAM INSTABILITY 
Plasma heating by a relativistic electron beam with secondary 
instabilities, 4:4697 
BEAM MONITORS 
Development of comprehensive dosimetry apparatus at RARAF, 
4:4250 (COO-3243-6) 
BEAM OPTICS/COMPUTER CODES 
Two-dimensional cylindrically symmetric convergent ion optics 
code including plasma electrons, 4:4847 (ORNL/TM-6512) 
BEAM-PLASMA SYSTEMS/ALFVEN WAVES 
Nonlinear theory for monochromatic wave excitation by an 
electron beam in a plasma in a magnetic field, 4:4794 
BEAM-PLASMA SYSTEMS/BEAM INJECTION HEATING 
Laboratory and space experiments on beam-plasma interaction, 
4:4685 (IPPJ-286) 
BEAM-PLASMA SYSTEMS/PLASMA MICROINSTABILITIES 
Linear microstability analysis of a heavy ion beam: plasma system, 
4:4865 (BNL-50769) 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 
Amplification of a monochromatic wave by an electron beam in a 
nonlinear plasma, 4:4790 
Excitation of lower hybrid waves by electron beams in finite 
geometry plasmas. I. Body waves, 4:4773 
BEAM-PLASMA SYSTEMS/RADIOWAVE RADIATION 
Radio frequency emission in electron beam-plasma and beam-beam 
interactions, 4:4786 
BEAVER VALLEY-1 REACTOR/ENVIRONMENT 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
BEAVER VALLEY-! REACTOR/RADIATION MONITORING 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
BEAVER VALLEY-2 REACTOR/ENVIRONMENT 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
BEAVER VALLEY-2 REACTOR/RADIATION MONITORING 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
BELGIUM/NUCLEAR POWER 
Role of nuclear energy in Belgium, 4:3138 
BELLOWS/SPECIFICATIONS 
Vacuum vessel for a nuclear fusion device (Patent), 4:4895 
BENZENE/FLUORINATION 
Substrate selectivity and orientation in aromatic substitution by 
molecular fluorine, 4:4038 
BENZIDINE/LABELLING 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
BENZOIC ACID/SPECIFIC HEAT 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCQOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
BENZOPYRENE/CHEMICAL ACTIVATION 
Prostaglandin synthetase dependent activation of 7,8-dihydro-7,8- 
dihydroxy-benzo(a)pyrene to mutagenic derivatives, 4:4481 


BIOLOGY/DATA ANALYSIS 


BENZOPYRENE/TOXICITY 

Some effects of 7,12-dimethylbenz(a)anthracene and 
benzo(a)pyrene on Friend virus leukemogenesis, 4:4485 (COO- 
4800-2) 

BENZYL RADICALS/CHEMICAL REACTION YIELD 

Detection and investigation of allyl and benzyl radicals by 
photoelectron spectroscopy, 4:4066 

BENZYL RADICALS/PHOTOELECTRON SPECTROSCOPY 

Detection and investigation of allyl and benzy] radicals by 

photoelectron spectroscopy, 4:4066 
BERYLLIUM 7 TARGET/ELECTRON REACTIONS 

Cross section of the reaction v + 7Li— 7Be + e~ produced by 
solar neutrinos from the e~ + 7Be — "Li + v capture, 4:4637 
(BNL-tr-665) 

BERYLLIUM CARBIDES/FABRICATION 

Development of Be2C-graphite-UC fuel for pulsed reactors, 
4:3351 (SAND-78-0227C) 

BETA DOSIMETRY/THERMOLUMINESCENT DOSEMETERS 

TLD system for personnel monitoring, 4:4225 (PNL-2449) 

BETA SOURCES/RADIATION MONITORING 

1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 

Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 

BETTIS/ENVIRONMENT 

Effluent and environmental monitoring report for calendar year 
1977, 4:4417 (WAPD-RS(HE)-460) 

BIBLIS-A REACTOR/REACTOR MAINTENANCE 

First inspection of the RWE nuclear power station in Biblis, 
4:3192 (CONF-7609179-4) 

BIBLIS-A REACTOR/REACTOR OPERATION 

First inspection of the RWE nuclear power station in Biblis, 
4:3192 (CONF-7609179-4) 

BI-GAS PROCESS/PILOT PLANTS 

Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914), 4:2163 
(FE-1207-48) 

BI-GAS PROCESS/SAFETY 

Explosion safety studies of the BI-GAS Pilot Plant at Homer City, 
PA (Recommendations for avoiding explosive mixtures), 4:2164 
(FE-1207-48) 

Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914), 4:2163 
(FE-1207-48) 

BINARY-FLUID SYSTEMS/DIRECT CONTACT HEAT 

EXCHANGERS 

Resource utilization efficiency improvement of geothermal binary 
cycles, Phase II. Final report, June 15, 1976-December 31, 1977, 
4:2997 (ORO-4944-7) 

BINARY-FLUID SYSTEMS/HEAT EXCHANGERS 

Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM-5848) 

BINARY-FLUID SYSTEMS/SIMULATION 

Resource utilization efficiency improvement of geothermal binary 
cycles, Phase II. Final report, June 15, 1976-December 31, 1977, 
4:2997 (ORO-4944-7) 

BIOLOGICAL FOULING/CONTROL 
Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM-6459) 
BIOLOGICAL MATERIALS 
(See also specific biological materials.) 
See also BIOMASS 
FOOD 
MILK 
ORGANS 
PLANTS 
TISSUES 
BIOLOGICAL MATERIALS/X-RAY DIFFRACTION 

Slow scan image intensifier-TV detector for x-ray, 4:4249 (COO- 
3120-19) 

BIOLOGICAL RADIATION EFFECTS/DOSE-RESPONSE 

RELATIONSHIPS 

Dose rate analysis according to the theory of dual radiation action, 
4:4502 (COO-3243-6) 

BIOLOGICAL RADIATION EFFECTS/RESEARCH 

PROGRAMS 

Annual report on research project, October 1, 1976-September 30, 
1977 (Radiological Research Lab., Columbia Univ.), 4:4487 
(COO-3243-6) 

BIOLOGY 
See also GENETICS 
BIOLOGY/DATA ANALYSIS 

Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 
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BIOLOGY/INFORMATION SYSTEMS 
Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 
BIOLOGY/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
PLANTS 
SEAWEEDS 
SUGAR BEETS 
SUGAR CANE 
TREES 
WOOD 
WOOD WASTES 
BIOMASS/BIOCONVERSION 
Biofuels: a survey, 4:2697 (EPRI-ER-746-SR) 
BIOMASS/COMBUSTION 
Biofuels: a survey, 4:2697 (EPRI-ER-746-SR) 
BIOMASS/ECONOMIC ANALYSIS 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
BIOMASS/PYROLYSIS 
Biofuels: a survey, 4:2697 (EPRI-ER-746-SR) 
BIOMASS/TECHNOLOGY ASSESSMENT 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
BIOMASS/THERMOCHEMICAL PROCESSES 
Biofuels: a survey, 4:2697 (EPRI-ER-746-SR) 
BIOMASS PLANTATIONS/SITE PREPARATION 
Increasing the biomass production of short rotation coppice 
forests. Progress report, 4:2828 (SRO-1015-1) 
BIPHENYLDIAMINE 
See BENZIDINE 
BIRDS/RADIOECOLOGY 
Avian radioecology on a nuclear power station site. Final report, 
4:4510 (COO-2308-5) 
BIRDS/RADIONUCLIDE KINETICS 
Avian radioecology on a nuclear power station site. Final report, 
4:4510 (COO-2308-5) 
BISMUTH/EXCITED STATES 
Near-resonant electronic energy transfer from NF (a 'A) to Bi, 
4:4583 
BISMUTH 209 TARGET/KRYPTON 84 REACTIONS 
Dynamical and random aspects of transfer in heavy ion collisions 
(600 MeV: angular, mass, and energy distributions), 4:4654 
BISMUTH 209 TARGET/KRYPTON 86 REACTIONS 
Angular momentum transfer in deeply inelastic collisions 
(Fragment angular correlations), 4:4647 (RLO-1388-373) 
BISMUTH IONS/FOCUSING 
Final focusing of 35 GeV bismuth ions, 4:4859 (BNL-50769) 
BITUMENS 
See also COAL TAR 
BITUMENS/CATALYTIC CRACKING 
Processing of tar sand bitumens. II. Catalytic cracking of asphalt 
ridge bitumen, 4:2549 
BITUMENS/CHEMICAL COMPOSITION 
Identification of isoprenoids, steranes, and terpanes in Fischer 
assay retorted shale oils (Biological marker identification), 


4:2551 
BITUMENS/HYDROCRACKING 
Evaluation of a two-stage thermal and catalytic hydrocracking 
process for Athabasca bitumen, 4:2548 
Hydrocracking of bitumen and heavy oils at CANMET, 4:2547 
BITUMENS/OXIDATION 
Influence of metal salts on bitumen oxidation, 4:2537 
BITUMENS/QUALITATIVE CHEMICAL ANALYSIS 
Identification of isoprenoids, steranes, and terpanes in Fischer 
assay retorted shale oils (Biological marker identification), 
4:2551 
BITUMENS/THERMAL CRACKING 
Evaluation of a two-stage thermal and catalytic hydrocracking 
process for Athabasca bitumen, 4:2548 
Hydrocracking of bitumen and heavy oils at CANMET, 4:2547 
BITUMINOUS COAL/COKING 
Expansion behaviour of bituminous coal in high temperature 
coking, 4:2142 
BITUMINOUS COAL/CUTTING TOOLS 
Cutting winning hard high-volatiles coal at Goettelborn colliery, 
4:2295 
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BITUMINOUS COAL/DRYING 
Thermal drying of coals with normal and hygroscopic moisture, 


BITUMINOUS COAL/FLOTATION 
Large-scale flotation plants of Ruhrkohle AG, 4:2341 
BITUMINOUS COAL/PERMEABILITY 
Measurement of the flow properties of coals for in-situ 
gasification. Quarterly report, December 1977-February 1978 
(Different gases, degree of water saturation, etc.), 4:2229 (COO- 


Gravitation, 4:4671 (N-78-16522) 
BLACK HOLES/GOLDSTONE BOSONS 

"No-hair” theorems for the Abelian Higgs and Goldstone models, 

4:4558 
BLACK HOLES/HIGGS MODEL 

"No-hair” theorems for the Abelian Higgs and Goldstone models, 

4:4558 
BLACK HOLES/WAVE EQUATIONS 

"No-hair” theorems for the Abelian Higgs and Goldstone models, 

4:4558 
BLACK SHALES/EXPLOSIVE FRACTURING 

Stimulation and characterization of eastern gas shales. Progress 

report, October-December 1977, 4:2516 (LA-7383-PR) 
BLACK SHALES/MECHANICAL PROPERTIES 
Mechanical characteristics of Antrim shale. Interim report, April 
1977-January 1978, 4:2550 (FE-2346-24) 
BLADES (COMPRESSOR) 
See COMPRESSOR BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES/FLAMES 
Use of an oil flame in a blast-furnace tuyere, 4:4144 
BLEOMYCIN/BIOLOGICAL EFFECTS 

Bleomycin and Ro-07-0582: studies with aerated and hypoxic cells, 
4:4472 (COO-3243-6) 

BLOOD FLOW/MEASURING METHODS 

Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 

BLOOD PLATELETS/ABUNDANCE 

Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 

BLOOD PLATELETS/CELL CYCLE 

Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 

BLOOD PLATELETS/SIZE 

Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 

BLOWDOWN 

New method to evaluate critical discharge rates in blowdown 
codes that are based on the lumped-parameter technique 
(DRUFAN code), 4:3469 

BLOWDOWN/HEAT TRANSFER 

Analysis of three-dimensional effects on PWR blowdown heat 
transfer, 4:3454 

BWR blowdown/emergency core cooling integral program, 
4:3476 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 152, 
4:3384 (NUREG/CR-0109) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 169 
(PWR), 4:3395 (NUREG/CR-0257) 

BLOWDOWN/HYDRAULICS 

BWR blowdown/emergency core cooling integral program, 
4:3476 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 152, 
4:3384 (NUREG/CR-0109) 

BLOWDOWN/HYDRODYNAMICS 

Phase interaction and entrainment tests during blowdown for 
improving theoretical models, 4:3458 

RELAP4 code modeling studies in predicting BWR blowdowns, 
4:3456 

BLOWDOWN/TEST FACILITIES 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 169 
(PWR), 4:3395 (NUREG/CR-0257) 

BLOWERS/COMPARATIVE EVALUATIONS 

Gleanings of fan engineering, 4:2317 

BLOWERS/MECHANICAL VIBRATIONS 

Vibration analysis of rotating auxiliary machinery. Final report, 

4:3044 (EPRI-FP-864) 
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BLOWOUT PREVENTERS 
Blow-out prevention. Pt. 1, 4:2500 
Blow-out prevention. Pt. 2, 4:2411 
BNL 
(Brookhaven National Laboratory.) 
BNL/CLIMATES 
Climatology of Brookhaven National Laboratory, 1974 through 
1977, 4:4415 (BNL-50857) 
BNL/COMPUTER GRAPHICS 
Introduction to graphics at the CSCF, 4:4907 (BNL-50788) 
BOHUNICE A-1 REACTOR/PRESSURE VESSELS 
Effect of manganese and carbon content on irradiation response of 
a low-alloy steel, 4:3203 
BOHUNICE A-1 REACTOR/REACTOR MATERIALS 
Effect of manganese and carbon content on irradiation response of 
a low-alloy steel, 4:3203 
BOILER FUEL/HEATING 
Effect of stepped-up preheating of fuel oil on combustion process 
in tgm-84 boiler furnace, 4:3053 
BOILERS/CORROSION 
Munich plant: user’s experience, 4:3041 
Rotterdam incineration plant: user's experience, 4:3849 
BOILERS/COST 
Refuse-burning boiler plant at U.S. Naval Base, Norfolk, Virginia, 
4:3850 
BOILERS/DESIGN 
Assessment of current and advanced Nox control technology for 
coal-fired utility boilers, 4:3086 
Field tests: stoker fired industrial boilers as specified by ERDA, 
4:4138 (EPA-600/7-77-073a) 
Refuse-burning boiler plant at U.S. Naval Base, Norfolk, Virginia, 
4:3850 
BOILERS/ECONOMICS 
G. L. C. Plant at Edmonton, 4:3042 
BOILERS/EFFICIENCY 
Possibility of raising thermal efficiency and operational reliability 
of boilers by using a glass and steel heat exchanger, 4:3054 
BOILERS/FOULING 
Evaluation of techniques for improving combustion aboard ship. 
Part I. Marine boilers. Final report, 4:4141 (PB-277191) 
BOILERS/FUEL ECONOMY 
Evaluation of techniques for improving combustion aboard ship. 
Part I. Marine boilers. Final report, 4:4141 (PB-277191) 
BOILERS/FUEL SUBSTITUTION 
Low-Btu gas combustion research. Final report (From natural gas 
to low Btu gas), 4:2162 (EPRI-FP-848) 
BOILERS/HEAT EXCHANGERS 
Possibility of raising thermal efficiency and operational reliability 
of boilers by using a glass and steel heat exchanger, 4:3054 
BOILERS/OPERATION 
Evaluation of emissions and control technology for industrial 
stoker boilers, 4:4136 (EPA-600/7-77-073a) 
G. L. C. Plant at Edmonton, 4:3042 
Rotterdam incineration plant: user's experience, 4:3849 
BOILERS/PERFORMANCE 
Overfire air technology for tangentially fired utility boilers 
burning western U.S. coal. Final report jun 74-mar 77, 4:3083 
(PB-277012) 
ee -burning boiler plant at U.S. Naval Base, Norfolk, Virginia, 
4:3850 


BOILERS/PERFORMANCE TESTING 
Field tests: stoker fired industrial boilers as specified by ERDA, 
4:4138 (EPA-600/7-77-073a) 
BOILERS/POLLUTION CONTROL EQUIPMENT 
Evaluation of emissions and control technology for industrial 
stoker boilers, 4:4136 (EPA-600/7-77-073a) 
BOILERS/POWER GENERATION 
G. L. C. Plant at Edmonton, 4:3042 
BOILERS/RELIABILITY 
Investigation of reliability of evaporative heating surfaces of a 
once-through boiler in a 210 mw power unit operating with 
sliding initial steam pressure, 4:3051 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/RADIATION EFFECTS 
Long-term effects of radium exposure in female dial workers: 
differential white blood cell count, 4:4497 
BOP 
See BLOWOUT PREVENTERS 
BORON/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
BORON/COMPRESSION STRENGTH 
Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in compression, 4:3993 (N-78-16102) 
Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in compression, 4:3992 (N-78-16101) 


BRINES/SAMPLING 


BORON/SHEAR PROPERTIES 
Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in shear, 4:3991 (N-78-16100) 
Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in shear, 4:3990 (N-78-16099) 
BORON 10 REACTIONS/FUSION REACTIONS 
Evidence for "massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
BORON COMPOUNDS/THERMOELECTRIC PROPERTIES 
Thermoelectric conversion of solar energy by means of refractory 
Bi.Si compounds, 4:2824 (CONF-760374-) 
BOUNDARY LAYERS/DATA ANALYSIS 
Planetary boundary layer profile studies under inversion 
conditions, 4:4364 (PNL-2500(Pt.3)) 
BRAIN/METABOLISM 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
BRANNERITE/MINERALIZATION 
Apatite-brannerite-pitchblende association in hydrothermal quartz 
veins, 4:2559 
BRASS/CORROSION RESISTANCE 
Corrosion resistance of brasses 168, Imsh 68, and mnzh 5-1 in an 
aqueous condensate of low-molecular-weight acids and 
inhibited 5% hcl solution, 4:3060 
BRASS/OXIDATION 
Surface composition, oxidation, and sulfidation of cold-worked 
brass and brass-coated steel wire as studied by x-ray 
photoelectron spectroscopy. I. Surface composition of 
commercial cold-worked brass, 4:3952 
BRASS/SURFACE PROPERTIES 
Surface composition, oxidation, and sulfidation of cold-worked 
brass and brass-coated steel wire as studied by x-ray 
photoelectron spectroscopy. I. Surface composition of 
commercial cold-worked brass, 4:3952 
BRAYTON CYCLE POWER SYSTEMS/DESIGN 
Modular fixed-mirror Brayton-cycle solar power system, 4:2845 
(CONF-760374-) 
BREAKERS (CIRCUIT) 
See CIRCUIT BREAKERS 
BREAKWATERS 
See DAMS 
BREEDING BLANKETS/FLUID FLOW 
Bouyancy effects on sodium coolant temperature profiles 
measured in an electrically heated mock-up of a 61-rod breeder 
reactor blanket assembly, 4:3224 (TID-28746) 
BREEDING BLANKETS/MAINTENANCE 
Maintenance of low activity blankets, 4:4818 (BNL-24680) 
BREEDING BLANKETS/RADIATION FLUX 
Monte Carlo and discrete ordinates investigations for a laser 
reactor LieO blanket, 4:4823 
BREEDING BLANKETS/RADIATION HEATING 
Monte Carlo study of asymmetric effects in a magnetically- 
protected-first-wall laser driven reactor, 4:4824 
BREEDING BLANKETS/TEMPERATURE DISTRIBUTION 
Bouyancy effects on sodium coolant temperature profiles 
measured in an electrically heated mock-up of a 61-rod breeder 
reactor blanket assembly, 4:3224 (TID-28746) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRICKS/SORPTIVE PROPERTIES 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
BRINES/CHEMICAL ANALYSIS 
Sampling in geothermal operations: philosophy and reality, 4:3010 
(PNL-SA-6910) 
BRINES/CHEMICAL REACTION KINETICS 
Study of silica scaling from geothermal brines. Final report, 15 
November 1974-30 April 1977, 4:3006 (COO-2607-5) 
BRINES/CORROSIVE EFFECTS 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
BRINES/DESALINATION 
Desalination of mine waters in the Polish coal mining industry, 
4:2248 (CONF-760588-P1) 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
BRINES/HEAT TRANSFER 
Intensity of heat transfer of seawater and NaCl solutions under the 
conditions of one-phase and two-phase flow in the tubes, 4:3009 
(CONF-760588-P1) 
BRINES/PHYSICAL PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
BRINES/ROCK-FLUID INTERACTIONS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
BRINES/SAMPLING 
Sampling in geothermal operations: philosophy and reality, 4:3010 
(PNL-SA-6910) 





BRINES/THERMODYNAMIC PROPERTIES 


BRINES/THERMODYNAMIC PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
BRINES/VISCOSITY 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
BRINES/WATER TREATMENT 
Desalination of brackish mine waters by reverse osmosis, 4:2254 
(CONF-760588-P4) 
BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROMINE/ECOLOGICAL CONCENTRATION 
Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 
BROMINE/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hygrogenhalide reactions, 4:4031 (LBL- 


8051) 
BROMINE 79/ISOTOPE EFFECTS 
Mode coupling and *Br-*' Br isotope effects in the Raman spectra 
of NaClO3-NaBrOs mixed crystals, 4:4032 
BROMINE 81/ISOTOPE EFFECTS 
Mode coupling and ”Br-*' Br isotope effects in the Raman spectra 
of NaClO3-NaBrOs mixed crystals, 4:4032 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/BEAM DYNAMICS 
AGS beams, May 1978, 4:4205 (BNL-50874) 
BROOKHAVEN NATIONAL LABORATORY 
See BNL 
BROWN COAL/COKING 
Utilization and processing of brown coal, 4:3724 
BUBBLES/COOLING 
Thermal cooling of a cylindrical gas bubble, 4:4673 (UCID-17906) 
BUILDING CODES/REVIEWS 
Building energy standards and codes, 4:3769 (CONF-7710136-) 
BUILDINGS 
See also ANIMAL SHELTERS 
APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
EARTH-COVERED BUILDINGS 
GREENHOUSES 
HOUSES 
OFFICE BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
BUILDINGS/AIR CONDITIONING 
Air conditioning and heat recovery system for buildings, 4:3786 
BUILDINGS/DAMAGE 
Tornado: an engineering-oriented perspective, 4:4078 (NOAA- 
TM-ERL-NSSL-82) 
BUILDINGS/ENERGY CONSERVATION 
Energy conservation in buildings: the Missouri plan, 4:3680 
(CONF-7710136-) 
Energy economy begins at home: towards a reconciliation of 
energy policies and human settlement policies, 4:3690 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
BUILDINGS/ENERGY EFFICIENCY 
Improving energy efficiency by Federal regulation, 4:3677 
(CONF-7710136-) 
BUILDINGS/ENERGY MANAGEMENT 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
BUILDINGS/HEAT RECOVERY EQUIPMENT 
Air conditioning and heat recovery system for buildings, 4:3786 
Heat-recovery devices for building HVAC systems, 4:3770 
(CONF-7710136-) 
BUILDINGS/HEAT STORAGE 
Calculation of the supplementary storage factors for a more exact 
computation of energy costs, 4:3782 
Encapsulation of phase change materials in concrete masonry 
construction, 4:3561 (CONF-770955-) 
BUILDINGS/SOLAR SPACE HEATING 
Prospects for the utilisation of solar energy in Germany, 4:2910 
BUILDINGS/SOLAR WATER HEATING 
Prospects for the utilisation of solar energy in Germany, 4:2910 
BUILDINGS/SPACE HEATING 
Thermocrete and thermotile building components with isothermal 
heat storage, 4:3571 (CONF-770955-) 
BUILDINGS/THERMAL ENERGY STORAGE EQUIPMENT 
Solar heat storage element for buildings (Patent), 4:2978 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
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BUNKER OILS 
See RESIDUAL FUELS 
BUREAU OF MINES 
See US BUREAU OF MINES 
BURNERS 
See also COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
BURNERS/DESIGN 
Burner units for fluid fuels (Patent), 4:4142 
Gasification in pulverized coal flames. Semi-annual progress 
report, September 1977-March 1978, 4:2168 (FE-2029-7) 
BURST CAN MONITORS 
See FAILED ELEMENT MONITORS 
BURST SLUG MONITORS 
See FAILED ELEMENT MONITORS 
BUSES/DIESEL ENGINES 
Dept. of Energy/Dept. of Transportation Gas Turbine Transit 
Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 


1) 
BUSES/GAS TURBINES 
Dept. of Energy/Dept. of Transportation Gas Turbine Transit 
Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 


1) 
BUTANE/PYROLYSIS 
Pyrolysis of n-butane, n-heptane, and n-octane mixed with ethane, 
4:2681 
BUTANE/YIELDS 
Nomographic method of determination of the output of ethane, 
propane, and butanes when separating gas condensate systems, 
4:2505 
BUTANOLS/MOLECULAR STRUCTURE 
X-ray diffraction study of liquid neopentane and tertiary butyl 
alcohol, 4:4035 (CONF-780942-2) 
BUTYL ALCOHOLS 
See BUTANOLS 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also HATCH-] REACTOR 
OYSTER CREEK-1 REACTOR 
BWR TYPE REACTORS/AFTER-HEAT 
Evaluation of fission product afterheat, 4:3161 
BWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Feedwater control device for a reactor (Patent; BER), 4:3169 
BWR TYPE REACTORS/BLOWDOWN 
BWR blowdown/emergency core cooling integral program, 
4:3476 
Phase interaction and entrainment tests during blowdown for 
improving theoretical models, 4:3458 
RELAP4 code modeling studies in predicting BWR blowdowns, 
4:3456 
BWR TYPE REACTORS/CONTAINMENT BUILDINGS 
RALOC: a new model for calculation of local hydrogen 
concentrations in subdivided containments under LOCA, 
aspects, 4:3516 
BWR TYPE REACTORS/CONTAINMENT SHELLS 
Acoustic emission testing for — integrity analysis of pressure 
containment structures, 4:3155 
BWR TYPE REACTORS/CONTAINMENT SPRAY SYSTEMS 
Rapid condensing device of vapor within a reactor (Patent; 
BWR), 4:3175 
BWR TYPE REACTORS/CONTAINMENT SYSTEMS 
Forces on submerged structures in insteady flow, 4:3513 
Mark I Containment Program. Scaling analysis for modeling initial 
air clearing caused by reactor safety/relief valve discharge, 
4:3374 (NEDC-23713) 
Passive containment system in high earthquake motion, 4:3524 
Post-accident filtration as a means of improving containment 
effectiveness, 4:3491 
Small-scale modeling of hydrodynamic forces in pressure 
suppression systems: tests of the scaling laws, 4:3514 
Understanding poolswell in a Mark II type BWR, 4:3512 
BWR TYPE REACTORS/CONTROL ROD DRIVES 
Control rod driving machine in a reactor (Patent; BWR), 4:3327 
BWR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Method of constant flow rate injection of oxygen (Patent; BWR), 
4:3168 
BWR TYPE REACTORS/ECCS 
a blowdown/emergency core cooling integral program, 
4:3476 
BWR type reactor (Patent), 4:3179 
Emergency core cooling device in a BWR type reactor (Patent), 
4:3177 
BWR TYPE REACTORS/FAILED ELEMENT MONITORS 
Method of failed fuel detection (Patent;PWR), 4:3173 
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BWR TYPE REACTORS/FILTERS 

Use of ion exchange to treat radioactive liquids in light-water- 
cooled nuclear reactor power plants, 4:3152 (NUREG/CR- 
0143) 

BWR TYPE REACTORS/FISSION PRODUCTS 
Evaluation of fission product after-heat. Quarterly report, January 
1-March 31, 1978, 4:3153 (NUREG/CR-0160) 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
Inspection device of a fuel (sipper cap), 4:3174 
BWR TYPE REACTORS/FUEL CANS 

Cladding tube of fuel rod for a BWR type reactor (Patent), 4:3171 

Increasing method of reactor power (Patent; BWR), 4:3165 

Multirod Burst Test Program progress report, January-March 
1978, 4:3390 (NUREG/CR-0225) 

Restoring method of ductility of cladding tube, 4:3164 

BWR TYPE REACTORS/FUEL CYCLE 

Nuclear power and its fuel cycle. Proceedings series. Volume 2. 

The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Critical power in boiling water nuclear reactor fuel bundles, 
4:3475 
BWR TYPE REACTORS/FUEL ELEMENTS 
Results of gap conductance tests in the power burst facility, 4:3162 
BWR TYPE REACTORS/FUEL MANAGEMENT 

Boiling water type atomic power plant and its operation method 

(Patent), 4:3167 
BWR TYPE REACTORS/FUEL PINS 

Embedded Zircaloy-sheathed cladding thermocouples, 4:3154 
(NUREG/CR-0271) 

BWR TYPE REACTORS/IN CORE INSTRUMENTS 

Lower structure of a core in a reactor (Patent; BWR), 4:3181 

BWR TYPE REACTORS/LOSS OF COOLANT 

1/5-scale experiment of a Mark I boiling-water reactor pressure- 
suppression system under hypothetical LOCA conditions, 
4:3519 

Air bubble behavior and associated hydrodynamic forces during 
vent clearing in a BWR suppression pool, 4:3518 

BWR modeling techniques using RELAP4: a comparison of 
RELAP4 analyses with test data from simulated loss-of-coolant 
accidents, 4:3474 

Multirod Burst Test Program progress report, January-March 
1978, 4:3390 (NUREG/CR-0225) 

RALOC: a new model for calculation of local hydrogen 
concentrations in subdivided containments under LOCA, 
aspects, 4:3516 

RELAPS progress summary: simulation of semiscale isothermal 
blowdown (Test S-01-4A) (RELAP 5/MOD O code), 4:3362 
(CDAP-TR-78-029) 

TRAP: a computer code for the analysis of radionuclide transport 
in LWR primary systems during hypothetical terminated 
LOCA's, 4:3494 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, June 1, 1977-August 31, 1977, 4:3382 
(NUREG/CR-0023) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, December 1, 1977-February 28, 1978, 
4:3391 (NUREG/CR-0233) 

BWR TYPE REACTORS/MELTDOWN 

Light water reactor safety research program. Quarterly report, 
October-December 1977 (Corium-concrete interactions; vapor 
explosions), 4:3397 (NUREG/CR-0307(Vol.6)) 

LWR core melt down accident: a materials viewpoint, 4:3501 

Molten LWR core material interactions with water and with 
concrete, 4:3503 

Sustained molten steel/concrete interactions tests: a preliminary 
report on the feasibility of experimental techniques, 4:3387 
(NUREG/CR-0166) 

Vapor explosion potentials under LWR hypothetical accident 
conditions, 4:3502 

BWR TYPE REACTORS/MOLTEN METAL-WATER 

REACTIONS 

Vapor explosion phenomena with respect to nuclear reactor safety 
assessment, 4:3298 (NUREG/CR-0245) 

BWR TYPE REACTORS/POWER DENSITY 

Development of a burn-up (depletion) program for calculation of 
the 3-D burn-up dependent power density distribution in light 
water reactors (MEDIUM code), 4:3159 (NUREG/TR-0029) 

BWR TYPE REACTORS/PRESSURE SUPPRESSION 

1/5-scale experiment of a Mark I boiling-water reactor pressure- 

pea system under hypothetical LOCA conditions, 
519 


BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Iodine spiking in BWR and PWR coolant systems, 4:3493 
TRAP: a computer code for the analysis of radionuclide transport 
in LWR primary systems during hypothetical terminated 
LOCA's, 4:3494 
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BWR TYPE REACTORS/RADIOACTIVE EFFLUENTS 
Use of ion exchange to treat radioactive liquids in light-water- 
cooled nuclear reactor power plants, 4:3152 (NUREG/CR- 
0143) 
BWR TYPE REACTORS/REACTOR ACCIDENTS 
Reactor accidents and safety evaluation, 4:3528 
RETRAN: a computer code for water reactor accident and 
operational transient analyses, 4:3460 
BWR TYPE REACTORS/REACTOR CHARGING MACHINES 
Nuclear reactor fuel replacement system (Patent; BWR), 4:3180 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Method of constant flow rate injection of oxygen (Patent; BWR), 
4:3168 
Slug-annular transition with particular reference to narrow 
rectangular ducts, 4:3150 (BNL-NUREG-24344) 
BWR TYPE REACTORS/REACTOR CORES 
Core structure of a BWR type reactor (Patent), 4:3176 
Core supporting plate (Patent; BWR), 4:3166 
Rapid suppression device of reactor power, 4:3170 
Void distribution measuring method and its device (Patent: BWR), 
4:3178 
BWR TYPE REACTORS/REACTOR SAFETY 
Conditions of design for thermal reactors: a revised approach, 
4:3439 
NRC thermal reactor safety research program, 4:3432 
Safety research at EPRI: a status report, 4:3434 
Safety research program in Japan, 4:3435 
BWR TYPE REACTORS/REACTOR SIMULATORS 
Safety training and simulators. V. Nuclear power generation plant, 
4:3158 
BWR TYPE REACTORS/REACTOR START-UP 
Optimum adjusting method of fuel in a reactor (Patent; BWR), 
4:3163 
BWR TYPE REACTORS/RHR SYSTEMS 
BWR decay heat removal system appraisal, 4:3363 (EPRI-NP-861) 
BWR TYPE REACTORS/SPENT FUEL ELEMENTS 
Inspection device of an irradiated fuel (Patent; BWR), 4:3172 
BWR TYPE REACTORS/STANDARDIZATION 
Standardization of the light water nuclear power plants in France, 
4:3157 
BWR TYPE REACTORS/STRUCTURAL MODELS 
Model engineering for piping layout of boiling water reactor 
nuclear station, 4:3160 
BWR TYPE REACTORS/THERMOCOUPLES 
Embedded Zircaloy-sheathed cladding thermocouples, 4:3154 
(NUREG/CR-0271) 
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CABLES/WELDING 
Butt welding as a means of joining winding ropes during rope 
changing, 4:4101 
CADMIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
CADMIUM/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
CADMIUM/BIOLOGICAL EFFECTS 
Effects of cadmium and lead on adrenergic neuromuscular 
transmission in the rabbit, 4:4535 
CADMIUM/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
Trace metals in sediments of Raritan Bay, 4:4448 
CADMIUM/PROXIMITY EFFECT 
Flux flow and proximity effects in aligned Pb-Cd eutectic lamellar 
structures, 4:3982 (IS-T-787) 
CADMIUM/TOXICITY 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
Radioimmunoassay of metallothionein, 4:4471 (PB-277048) 
CADMIUM 113 TARGET/NEUTRON REACTIONS 
Nuclear parity violation in neutron capture (Asymmetry, 
polarization), 4:4642 (COO-3064-1) 
CADMIUM SULFIDE SOLAR CELLS/COST 
Evaluation of the CdS chain for use in solar electric power plants, 
4:2834 (CONF-760374-) 
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CADMIUM SULFIDE SOLAR CELLS/CRYSTAL 
STRUCTURE 


Investigations on the crystalline structure of Cu/sub x/S-CdS 
solar cells, 4:2746 (CONF-760374-) 

CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 

PROPERTIES 

Effect of the interface layer on the characteristics of metal- 
semiconductor diodes, 4:2758 (CONF-760374-) 

Photovoltaic properties of thin-layer CueS-CdS heterojunctions, 
4:2744 (CONF-760374-) 

Study of Au-(CdS) and Au-(CdS,ZnS) Schottky diodes, 4:2757 
(CONF-760374-) 

CADMIUM SULFIDE SOLAR CELLS/FABRICATION 

Cu/sub x/CdS thin-film solar cells using chemically sprayed CDS 
films, 4:2806 

Fabrication of CdS solar cells by reactive projection (spray), 
4:2747 (CONF-760374-) 

Photocells with Cu2S-CdZnS and spray CdS layers. A. Cu2S solar 
photocells obtained from CdS-CsZnS bifilms, 4:2742 (CONF- 
760374-) 

Photocells with CusS-CdZnS and spray CdS layers. B. First 
results in the characterization of spray CdS layers, 4:2743 
(CONF-760374-) 

Study of Au-(CdS) and Au-(CdS,ZnS) Schottky diodes, 4:2757 
(CONF-760374- 

Technology of large area Cu/sub x/S-CdS solar cells, 4:2741 
(CONF-760374-) 

CADMIUM SULFIDE SOLAR CELLS/IMPURITIES 

Comparison of some properties of Cu2S-CdS photovoltaic cells in 
which different methods are used to prepare the (CueS) layer, 
4:2745 (CONF-760374-) 

CADMIUM SULFIDE SOLAR CELLS/MATERIALS 

Use of sulfur and sulfur-containing compounds in energy 

conversion devices, 4:3600 
CADMIUM SULFIDE SOLAR CELLS/OPERATION 
Theoretical prospects of the CdS-Cu2S solar cell, 4:2740 (CONF- 


760374-) 
CADMIUM SULFIDE SOLAR CELLS/OPTIMIZATION 
Effect of the interface layer on the characteristics of metal- 
semiconductor diodes, 4:2758 (CONF-760374-) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Evaluation of the CdS chain for use in solar electric power plants, 
4:2834 (CONF-760374-) 
Theoretical prospects of the CdS-Cu2S solar cell, 4:2740 (CONF- 


760374-) 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
TESTING 


Photovoltaic properties of thin-layer CueS-CdS heterojunctions, 
4:2744 (CONF-760374-) 
CADMIUM SULFIDE SOLAR CELLS/PRODUCTION 
“one in low cost CdS-CuwS solar cells, 4:2731 (CONF- 
CADMIUM SULFIDE SOLAR CELLS/SURFACE 
PROPERTIES 
—— of junction roughness on solar-cell characteristics, 


CADMIUM SULFIDES/CATHODOLUMINESCENCE 

Comparison of some properties of Cu2S-CdS photovoltaic cells in 
which different methods are used to prepare the (CueS) layer, 
4:2745 (CONF-760374-) 

CADMIUM SULFIDES/CRYSTAL STRUCTURE 

Investigations on the crystalline structure of Cu/sub x/S-CdS 

solar cells, 4:2746 (CONF-760374-) 
CADMIUM SULFIDES/SPRAY COATING 

Cu/sub x/CdS thin-film solar cells using chemically sprayed CDS 
films, 4:2806 

Fabrication of CdS solar cells by reactive projection (spray), 
4:2747 (CONF-760374-) 

Photocells with Cu2S-CdZnS and spray CdS layers. B. First 
results in the characterization of spray CdS layers, 4:2743 
(CONF-760374-) 

—— in low cost CdS-CueS solar cells, 4:2731 (CONF- 

4-) 
CADMIUM TELLURIDE SOLAR CELLS/DIFFUSION LENGTH 

Increase of the diffusion lengths of minority carriers under the 
effect of a forbidden band length gradient, 4:2759 (CONF- 
760374-) 

CADMIUM TELLURIDE SOLAR CELLS/FABRICATION 

Increase of the diffusion lengths of minority carriers under the 
= 5 a forbidden band length gradient, 4:2759 (CONF- 

4- 


See COMPRESSED AIR ENERGY STORAGE 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
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CALCIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
CALCIUM 41/ENERGY-LEVEL TRANSITIONS 
Deorientation of highly stripped Ca and K ions recoiling in vacuo 
(j,7, angular distribution, cascade model, fast electron 
relaxation), 4:4641 
CALCIUM CARBONATES/PRECIPITATION 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
CALCIUM CARBONATES/SOLUBILITY 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
CALCIUM CHLORIDES/CORROSIVE EFFECTS 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
January-March 1978, 4:2344 (ANL/CEN/FE-78-2) 
CALCIUM FLUORIDES/ELECTROCHEMISTRY 
Some studies on a solid-state sulfur probe for coal gasification 
systems, 4:2185 
CALCIUM IONS/ELECTRONIC STRUCTURE 
Deorientation of highly stripped Ca and K ions recoiling in vacuo 
(j,7, angular distribution, cascade model, fast electron 
relaxation), 4:4641 
CALIFORNIA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 
CALIFORNIA/GEOTHERMAL EXPLORATION 
Static downhole characteristics of well CGEH-1 at Coso Hot 
Springs, China Lake, California, 4:2992 (LBL-7059) 
CALIFORNIA/NUCLEAR POWER 
California initiative: a case study, 4:3427 
CALIFORNIA/SEISMIC SURVEYS 
Verification of subsurface conditions at selected “rock” 
oosscver ye. stations in California, 4:4544 (NUREG/CR- 
0055(Vol.1 
CALORIMETRIC DOSEMETERS/EFFICIENCY 
Investigation into the thermal defect of tissue-equivalent plastic 
(A-150), 4:4217 (COO-3243-6) 
CALORIMETRY 
Recent developments in high-temperature drop calorimetry with 
regard to nuclear materials, 4:2586 
CANADA 
See also NORTHWEST TERRITORIES 
ONTARIO 
SASKATCHEWAN 
CANADA/COAL INDUSTRY 
Current status of the Canadian coal industry, 4:2353 (CONF- 
7710136-) 
CANADA/ENERGY CONSERVATION 
Energy update, 1977 (Booklet), 4:3643 
CANADA/ENERGY POLICY 
Energy update, 1977 (Booklet), 4:3643 
CANADA/ENERGY SOURCES 
Availability of capital to fund the development of Canadian 
energy supplies, 4:3626 
Energy update, 1977 (Booklet), 4:3643 
CANADA/ENVIRONMENTAL POLICY 
Environmental impact assessment developments: administrative 
and legislative approaches to regulation, 4:3635 
CANADA/GEOLOGY 
New approach to sediment diagenesis, 4:2395 
CANADA/NUCLEAR INDUSTRY 
Canadian nuclear power program, 4:3202 
What does nuclear power mean in Canada’s metalworking shops, 
4:3133 
CANADA/NUCLEAR TRADE 
Is Canada peddling nuclear bombs world-wide in the guise of 
nuclear reactors (question mark), 4:3204 
CANADA/PETROLEUM DEPOSITS 
New approach to sediment diagenesis, 4:2395 
CANADA/REACTOR LICENSING 
Highlights of Bill C-14, the proposed new Nuclear Control Act, 
4:3278 
Regulation of nuclear power stations in Canada, 4:3284 
CANADA/URANIUM DEPOSITS 
Uranium in Canada, 4:2555 
CANADA/URANIUM MINES 
Uranium in Canada, 4:2555 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS/NUCLEAR TRADE 
Is Canada peddling nuclear bombs world-wide in the guise of 
nuclear reactors (question mark), 4:3204 
CANDU TYPE REACTORS/REACTOR LICENSING 
Regulation of nuclear power stations in Canada, 4:3284 
CANDU TYPE REACTORS/REACTOR SAFETY 
CANDU reactor safety research program, 4:3436 
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CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBON 
See also GRAPHITE 
CARBON/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
CARBON/BINDING ENERGY 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CARBON/CHEMICAL BONDS 
Pathways for formation of transition metal-carbon bonds in protic 
media, 4:4034 (IS-M-140) 
CARBON/FLUIDIZED-BED COMBUSTION 
Modelling of fluidized bed reactors. V. Combustion of carbon 
particles: an extension, 4:2350 
CARBON/PION PLUS REACTIONS 
Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 
CARBON 12/ENERGY LEVELS 
Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 
CARBON 12 REACTIONS/COHERENT PRODUCTION 
Coherent pion production in 100 MeV/A C'*-heavy target 
scattering with high resolution, 4:4619 (COO-3001-226) 
CARBON 12 REACTIONS/DEEP INELASTIC SCATTERING 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
CARBON 12 REACTIONS/FUSION REACTIONS 
Evidence for “massive transfer’ in heavy-ion reactions on rare- 
earth targets, 4:4644 
CARBON 13/ISOTOPIC EXCHANGE 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
CARBON DIOXIDE/ADSORPTION 
Pore structure of coals and cokes, 4:2245 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Modulation of erythropoietin levels by manipulation of 
hypercarbia (Carbon dioxide levels in blood plasma), 4:4459 
(BNL-24647) 
CARBON DIOXIDE/BUILDUP 
Accumulation of fossil COz in the atmosphere and the sea, 4:4449 
CARBON DIOXIDE/DIFFUSION 
Measurement of the flow properties of coals for in-situ 
gasification. Quarterly report, December 1977-February 1978 
(Different gases, degree of water saturation, etc.), 4:2229 (COO- 
4639-1) 
CARBON DIOXIDE/ELECTRON-MOLECULE COLLISIONS 
Mechanism of thermal electron attachment in N2O-CO, mixtures 
in the gas phase, 4:4590 
CARBON DIOXIDE/ENVIRONMENTAL IMPACTS 
Fossil fuel: future shock, 4:3633 
CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 
Conversion of Rapid City pilot plant, Phase I. Final report, June 
15-December 15, 1977 (Carbon Dioxide Acceptor to 
Westinghouse process), 4:2173 (FE-2561-3) 
CARBON DIOXIDE INJECTION/DEMONSTRATION 
PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
CARBON DIOXIDE INJECTION/RESEARCH PROGRAMS 
Oil recovery by carbon dioxide injection. Quarterly report, July- 
September 1977, 4:2402 (ORO-5301-21) 
Oil recovery by carbon dioxide injection. (ee report, 
October-December 1977, 4:2403 (ORO-5301-24) 
CARBON DIOXIDE LASERS/EMISSION SPECTRA 
Oscillation spectrum expansion of the pulsed COz lasers, 4:4110 
CARBON DIOXIDE LASERS/FLUID MECHANICS 
Fluid mechanics of fusion lasers. Final technical report, 4:4106 
(SAN-1554-1) 
CARBON DIOXIDE LASERS/MIRRORS 
Optical inspection: LASL Laser Program, 4:4886 (Y/DA-7747) 
CARBON IONS/ENERGY LOSSES 
Measurements of W in methane-based issue-equivalent gas (0.12 to 
7.8 MeV), 4:4656 (COO-3243-6) 
CARBON MONOXIDE/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
CARBON MONOXIDE/AIR POLLUTION ABATEMENT 
Aircraft technology assessment status of the gas turbine program, 
4:3892 (PB-277351) 
Automotive catalysis, 4:3896 
CARBON MONOXIDE/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
CARBON MONOXIDE/ECOLOGICAL CONCENTRATION 
Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 


CATALYSTS/COST 


CARBON MONOXIDE/METHANATION 
Catalysis of carbon monoxide hydrogenation by soluble 
mononuclear complexes, 4:2694 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 
CARBON MONOXIDE/MONITORING 
Precautionary measures to reduce the probability of incipient 
heatings in coal mines, their early detection and safety 
procedures in dealing with colliery fires, 4:2363 
CARBON MONOXIDE/REMOVAL 
Removal of toxic gaseous components by electrostatic 
precipitators, 4:4171 
CARBON STEELS/CORROSION FATIGUE 
Corrosion fatigue related to welded steel structures: a literature 
survey (0.25% carbon 1.4% Mn steel embrittlement; 12 Ni-5Cr- 
3Mo steel), 4:3954 
CARBONATE ROCKS/GEOLOGY 
Mechanism of petroleum formation in carbonate rock, 4:2381 
Trace organic matter in carbonate rock and petroleum formation, 
4:2380 
CARBOXYLIC ACID ESTERS/LABELLING 
Organic synthesis with stable isotopes (Methy] oleate), 4:4049 
(LA-UR-78-1440) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/ESTERIFICATION 
Estimation of relative esterification rates by gas chromatography 
as an aid in the identification of fatty acids, 4:4040 
CARCINOGENESIS 
See also LEUKEMOGENESIS 
Neoplastic transformation of hamster embryo cells irradiated in 
utero and assayed in vitro (X radiation), 4:4504 (COO-3243-6) 
CARCINOGENESIS/RADIOINDUCTION 
Immunological and viral aspects of radiation-induced tumors. 
Third annual report (Mice, ®°Sr, gamma radiation), 4:4512 
(TID-28748) 
CARCINOGENS/BIOLOGICAL EFFECTS 
Dose responses to cancerogenic and mutagenic treatments 
(Animals and plants), 4:4488 (ORAU/TEA-78-4(M)) 
CARCINOGENS/DOSE-RESPONSE RELATIONSHIPS 
Dose responses to cancerogenic and mutagenic treatments 
(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
CARCINOGENS/INHIBITION 
Inhibitory effects of selenium on the mutagencity of 2- 
acetylaminofluorene (AAF) and AAF derivatives, 4:4468 
CASPIAN SEA/GEOLOGIC STRUCTURES 
Tectonics and geological development of the Bakhar structure in 
offshore south Caspian areas and some problems of oil and gas 
exploration, 4:2375 
CAST IRON/MELTING 
Cupola technology: key to reduced melting energy and cost, 
4:3819 (CAES-496-78) 
Three zone energy model of cupola operation, 4:3820 (CAES-506- 
78) 


CAST IRON/WEAR 
Microstructural effects in abrasive wear. Year-end summary 
report, March 15, 1977-March 15, 1978, 4:3945 (COO-4246-4) 
CASTINGS/SOLIDIFICATION 
Computer simulation of solidification, 4:3908 (LA-UR-78-1852) 
CASTOR/BIOCHEMISTRY 
Crystalline ricin D, a toxic anti-tumor lectin from seeds of Ricinus 
communis, 4:4465 
CATALYSIS/MEETINGS 
Electron factor in catalysis on metals, 4:2457 (NBS-SP-475) 
CATALYST SUPPORTS/CHEMICAL REACTIONS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CATALYST SUPPORTS/THERMODYNAMIC PROPERTIES 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CATALYSTS/CARBURIZATION 
Carburization studies of iron Fischer-Tropsch catalysts, 4:2684 
CATALYSTS/CHEMICAL COMPOSITION 
Catalyst for the production of hydrogen and/or methane (Patent), 
4:2685 
CATALYSTS/CHEMICAL PREPARATION 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 
CATALYSTS/COST 
Methanation catalysts comparison. Final report, 4:2683 (FE-2240- 
42) 





CATALYSTS/DEACTIVATION 


CATALYSTS/DEACTIVATION 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CATALYSTS/FABRICATION 
Testing promoted catalyst during hydrocracking, 4:2455 
CATALYSTS/FERROMAGNETISM 
Carburization studies of iron Fischer-Tropsch catalysts, 4:2684 
CATALYSTS/MAGNETIC SUSCEPTIBILITY 
Carburization studies of iron Fischer-Tropsch catalysts, 4:2684 
CATALYSTS/MATERIALS TESTING 
Batch screening of coal liquefaction catalysts with a falling basket 
reactor, 4:2211 
Catalyst development for hydroliquefaction of coal, 4:2212 
CATALYSTS/MICROSTRUCTURE 
Sulfided Co-Mo/y-Als0s catalyst: evidence of structural changes 
during hydrodesulfurization of dibenzothiophene, 4:2453 
CATALYSTS/PERFORMANCE TESTING 
Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914), 4:2163 
(FE-1207-48) 
Relation of coal liquefaction catalyst properties to performance 
(Amoco Oil Research Program), 4:2210 
CATALYSTS/SORPTIVE PROPERTIES 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CATALYSTS/THERMAL DEGRADATION 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
CATALYTIC CONVERTERS/CHEMICAL REACTIONS 
Automotive catalysis, 4:3896 
CATALYTIC CONVERTERS/DESIGN 
Hydrocarbon conversion with an acidic multimetallic catalytic 
composite (Patent), 4:4167 
CATALYTIC CONVERTERS/SERVICE LIFE 
Emissions from catalyst cars beyond 50,000 miles and the 
implications for the Federal Motor Vehicle Control Program, 
4:3894 


CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CAUCASUS/GEOPHYSICAL SURVEYS 
Study of reservoir properties of aptic deposits of some areas of 
Chechen-Ingush ASSR using acoustic logging data, 4:2374 
CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
CAVITY RESONATORS/OPTIMIZATION 
Design of equipment for microwave sterilization of food 
particulates. Memorandum report, 4:4486 (PB-277427) 
CELL CONSTITUENTS 
See also CELL MEMBRANES 
Localization of chymotrypsin-like cationic protein, collagenase 
and elastase in azurophil granules of human neutrophilic 
polymorphonuclear leukocytes, 4:4467 
CELL CULTURES 
Chemical mutagenesis of mammalian cells can be quanitified, 
4:4480 
CELL CULTURES/INHIBITION 
Coal: response of cultured mammalian cells corresponds to the 
prevalence of coal workers pneumoconiosis, 4:4524 
CELL FLOW SYSTEMS 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 
CELL MEMBRANES/ELECTRIC POTENTIAL 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Degradation of cellulosic biomass and its subsequent utilization for 
the reproduction of chemical feedstocks. Progress report, 
December 1, 1977-February 28, 1978, 4:2826 (COO-4198-5) 
CEMENT INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
CEMENT INDUSTRY/HEAT RECOVERY 
Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
CEMENT INDUSTRY/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
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CEMENT INDUSTRY/WASTE HEAT UTILIZATION 

Applications of thermal energy storage in the cement industry, 
4:3550 (CONF-770955-) 

CEMENTS/COMPRESSION STRENGTH 

Cementing of geothermal wells. Progress report No. 7, October- 

December 1977, 4:3000 (BNL-50808) 
CEMENTS/MATERIALS TESTING 

Cementing of geothermal wells. Progress report No. 7, October- 
December 1977, 4:3000 (BNL-50808) 

Development of geothermal well completion systems. Phase I 
report, July-September 1977, 4:3002 (COO-4190-1) 

CENTRAL RECEIVERS/DESIGN 

Definition of two small central receiver systems, 4:2860 (SAND- 
78-7001) 

CENTRAL RECEIVERS/SOLAR ABSORBERS 

Optical properties of solar-absorbing oxide particles suspended in 
a molten salt heat transfer fluid, 4:2861 

CEPHEIDS/CHEMICAL COMPOSITION 
Triple mode Cepheid masses, 4:4557 (LA-UR-78-1563) 
CEPHEIDS/EMISSION SPECTRA 
Light curves for “bump Cepheids” computed with a dynamically 
zoned pulsation code, 4:4556 (LA-UR-78-1510) 
CEPHEIDS/MASS 
Triple mode Cepheid masses, 4:4557 (LA-UR-78-1563) 
CEPHEIDS/VARIATIONS 
Triple mode Cepheid masses, 4:4557 (LA-UR-78-1563) 
CERAMICS/ISOTOPE DATING 

Annual dose rate calculations for thermoluminescence dating, 

4:4058 (BNL-24571) 
CERAMICS/MATERIALS TESTING 

Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending 
September 1977, 4:3762 (PNL-2004-7) 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, July 1-September 30, 
1977, 4:3761 (FE-2248-17) 

CERAMICS INDUSTRY/HEAT RECOVERY 

Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 

CEREALS 
See also MAIZE 


SORGHUM 
CEREALS/CULTIVATION TECHNIQUES 
Impact of changing net returns on minimum energy requirements 
for grain farms, 4:3706 (CONF-7710136-) 
CEREALS/PRODUCTION 
Impact of changing net returns on minimum energy requirements 
for grain farms, 4:3706 (CONF-7710136-) 
Overview of potential impacts of changing petroleum energy 
prices on grain farms, 4:3616 (CONF-7710136-) 
CERIUM CHLORIDES/CHEMICAL PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
CERIUM CHLORIDES/SYNTHESIS 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
CERIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
CERIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 


CERMETS/BONDING 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:4100 (SAND-78-0318C) 
CESIUM 137/RADIONUCLIDE ADMINISTRATION 
Avian radioecology on a nuclear power station site. Final report, 
4:4510 (COO-2308-5) 
CESIUM 137/RADIONUCLIDE MIGRATION 
Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (741 Am, '°7Cs, 7°°Pu, 24°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 
CESIUM 137/RECOVERY 
Cation-exchange separation of cesium-137, strontium-90 and rare 
earths in nuclear fuel reprocessing waste, 4:2613 
CESIUM CHLORIDES/CHEMICAL PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
CESIUM CHLORIDES/SYNTHESIS 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
CESIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
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CESIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Structural phase transformations and temperature dependent 
Raman spectra of Cs,LiFe(CN)., 4:3901 
CESIUM COMPOUNDS/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of Cs,LiFe(CN)., 4:3901 
CESIUM IONS/ION-ION COLLISIONS 
Atomic cross sections for heavy-ion fusion, 4:4587 (BNL-50769) 
CHARGED PARTICLE DETECTION/SPECTROMETERS 
Large spectrometers, 4:4243 
CHARGED PARTICLES 
See also DEUTERONS 
CHARGED PARTICLES/BIOLOGICAL RADIATION 
EFFECTS 


Track segment experiments: cell survival data (preliminary), 

4:4491 (COO-3243-6) 
CHARGED-CURRENT INTERACTIONS 

Higher-order effects in Fermi-type charged current theory of 
weak interactions: semi-leptonic neutral currents (Convergent 
field theory, perturbation expansion), 4:4620 

CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARPY TEST/CRACKS 

Ductile crack initiation in the Charpy V-notch test, 4:3931 

(UCRL-81034(Rev.1)) 
CHARS/CHEMICAL REACTION KINETICS 

Characteristics of chars produced by pyrolysis following rapid 

heating of pulverized coal, 4:2219 
CHARS/COMBUSTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

CHARS/IGNITION 

Explosion safety studies of the BI-GAS Pilot Plant at Homer City, 
PA (Recommendations for avoiding explosive mixtures), 4:2164 
(FE-1207-48) 

Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914) 
(Recommendations for avoiding explosive mixtures), 4:2163 
(FE-1207-48) 

CHARS/POROSITY 

Characteristics of chars produced by pyrolysis following rapid 

heating of pulverized coal, 4:2219 
CHARS/THERMAL GRAVIMETRIC ANALYSIS 

Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 

CHEMICAL EFFLUENTS/BIOASSAY 

Short-term bioassay of complex organic mixtures. Part I. 
Chemistry, 4:4523 (ORNL/TM-6390) 

CHEMICAL EFFLUENTS/CHEMICAL ANALYSIS 

Characterization of substances in products, effluents, and wastes 
from coal conversion processes, 4:4369 (PNL-2500(Pt.3)) 

CHEMICAL EXPLOSIONS/FEASIBILITY STUDIES 

Explosion safety studies of the BI-GAS Pilot Plant at Homer City, 
PA (Recommendations for avoiding explosive mixtures), 4:2164 
(FE-1207-48) 

Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914) 
(Recommendations for avoiding explosive mixtures), 4:2163 
(FE-1207-48) 

CHEMICAL EXPLOSIVES 
See also TATB 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
Model Ly the precipitation of pentaerythritol tetranitrate (PETN), 


CHEMICAL EXPLOSIVES/DENSITY 
Techniques for measurement of densities of PBX samples at other 
than room temperature, 4:4262 (LA-7450-MS) 
CHEMICAL EXPLOSIVES/DETONATIONS 
Development of a large electrically driven flyer system for 
explosive initiation studies, 4:4263 (LA-UR-78-2279) 
Evaluation of four slurry explosives proposed for use in explosive 
fracturing of oil shale formations, 4:2536 (SAND-78-1002) 
CHEMICAL EXPLOSIVES/FLUID FLOW 
Evaluation of four slurry explosives proposed for use in explosive 
fracturing of oil shale formations, 4:2536 (SAND-78-1002) 
CHEMICAL EXPLOSIVES/LINERS 
Stimulation and characterization of eastern gas shales. Progress 
report, October-December 1977, 4:2516 (LA-7383-PR) 
CHEMICAL EXPLOSIVES/MACHINING 
Fabricating RX-03-BB into full-scale HSM forward charge, 4:4265 
(UCID-17884) 
CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
Low detonation velocity: high energy explosives (Plastic-bonded 
HMxX, potassium perchlorate, aluminium, and estane), 4:4266 
(UCRL-80458) 


CHLORINE/PHOTOCHEMICAL REACTIONS 


CHEMICAL EXPLOSIVES/SYNTHESIS 
Emulsion amination of TCTNB, 4:4264 (MHSMP-78-26) 
CHEMICAL FEEDSTOCKS 
See also PETROCHEMICALS 
CHEMICAL FEEDSTOCKS/BIOSYNTHESIS 

Degradation of cellulosic biomass and its subsequent utilization for 
the reproduction of chemical feedstocks. Progress report, 
December 1, 1977-February 28, 1978, 4:2826 (COO-4198-5) 

CHEMICAL FEEDSTOCKS/PRODUCTION 

Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 

CHEMICAL FEEDSTOCKS/SYNTHESIS 
Chemicals from coal derived synthetic crude oils, 4;2227 
CHEMICAL INDUSTRY 
See also MINERAL INDUSTRY 
CHEMICAL INDUSTRY/CHEMICAL FEEDSTOCKS 
Organics for the 1980's: petrochemicals or coal chemicals, 4:2226 
CHEMICAL INDUSTRY/ENERGY CONSERVATION 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

CHEMICAL INDUSTRY/HEAT RECOVERY 

Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 

CHEMICAL INDUSTRY/REGULATIONS 

Toxic Substances Control Act: a chemist’s view, 4:4003 (LBL- 
7845) 

CHEMICAL INDUSTRY/TECHNOLOGY UTILIZATION 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

CHEMICAL LASERS/FLUID MECHANICS 

Fluid mechanics of fusion lasers. Final technical report, 4:4106 

(SAN-1554-1) 
CHEMICAL REACTORS 
See also RETORTS 

High velocity continuous-flow reactor for the production of solar 
grade silicon. Third quarterly report, March 25, 1978-June 24, 
1978, 4:2791 (DOE/JPL/954914-3) 

CHEMICAL REACTORS/DESIGN 

Analysis and scale-up consideration of bituminous coal 
liquefaction rate processes, 4:2215 

Digester and process for converting organic matter to methane 
and fertilizer (Patent), 4:2692 

Gasification in pulverized coal flames. Semi-annual progress 
report, September 1977-March 1978, 4:2168 (FE-2029-7) 

Low cost silicon solar array project, silicon materials task. 
Establishment of the feasibility of a process capable of low-cost, 
high-volume production of silane (Step I) and the pyrolysis of 
silane to semiconductor-grade silicon (Step IT). Quarterly 
progress report, October-December 1977, 4:2778 (DOE/JPL/ 
954334-5) 

CHEMICAL REACTORS/MATHEMATICAL MODELS 

Computer modeling of coal gasification reactors, Year 2. Annual 
report, June 1976-June 1977, 4:2166 (FE-1770-32) 

CHESAPEAKE BAY/THERMAL POLLUTION 

Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 

CHICAGO/DISTRICT HEATING 
Costs of urban area retrofit to district heating and cooling systems: 
north-central cities, 4:3666 (ANL/ICES-TM-9) 

CHINA/COAL MINES 

Two Chinese coal mines and a copper mine, 4:2293 
CHINA/COPPER ORES 

Two Chinese coal mines and a copper mine, 4:2293 
CHINA/ZINC ORES 

Two Chinese coal mines and a copper mine, 4:2293 
CHLORINATED ALIPHATIC HYDROCARBONS/HOT ATOM 

CHEMISTRY 

Reactions of recoil generated chlorine-38 atoms with 2,3- 
dichlorohexafluoro-2-butene. Cis/trans isomerization 
accompanying chlorine for chlorine replacement, 4:4057 

CHLORINE/ACTIVATION ANALYSIS 

Non-destructive determination of trace-element concentrations. 

Annual progress report, 4:4006 (ORO-5173-003) 
CHLORINE/PHOTOCHEMICAL REACTIONS 

Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hygrogenhalide reactions, 4:4031 (LBL- 
8051) 





CHLORINE 38/HOT ATOM CHEMISTRY 


CHLORINE 38/HOT ATOM CHEMISTRY 
Reactions of recoil generated chlorine-38 atoms with 2,3- 
dichlorohexafluoro-2-butene. Cis/trans isomerization 
accompanying chlorine for chlorine replacement, 4:4057 
CHLORINE COMPOUNDS/CHEMICAL PREPARATION 
Chemistry of the polynuclear metal halides. 13. Mixed-metal 
MeXi2/sup n+/ species containing both tantalum and 
molybdenum, 4:4022 
CHLORINE COMPOUNDS/INHALATION 
Exposure of mice to methylene chloride and methanol alone and 
in combination, 4:4532 (UR-3490-1413) 
CHLORINE COMPOUNDS/METHYLENE RADICALS 
Exposure of mice to methylene chloride and methanol alone and 
in combination, 4:4532 (UR-3490-1413) 
CHLORINE COMPOUNDS/TOXICITY 
Exposure of mice to methylene chloride and methanol alone and 
in combination, 4:4532 (UR-3490-1413) 
CHLOROPHYLL/DIPOLE MOMENTS 
Oscillator and dipole strengths for chlorophyll and related 
molecules, 4:4045 
CHLOROPHYLL/OSCILLATOR STRENGTHS 
Oscillator and dipole strengths for chlorophyll and related 
molecules, 4:4045 
CHOLERA/DIAGNOSTIC TECHNIQUES 
Development and evaluation of an enzyme-labeled antibody test 
for the rapid detection of hog cholera antibodies, 4:4482 
CHROMATES/RADIOLYSIS 


Radiation damage studies by x-ray photoelectron spectroscopy. II. 


Electron irradiated LigCrO, and Lie WOs,, 4:4055 
CHROMIUM/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
Trace metals in sediments of Raritan Bay, 4:4448 
CHROMIUM/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
INCOLOY ALLOYS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-5Al-1Mo- 
1Hf), 4:2170 (FE-2299-21) 
CHROMIUM ALLOYS/DIFFUSION 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78- 15230) 
CHROMIUM ALLOYS/MAGNETIC PROPERTIES 
Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 
CHROMIUM ALLOYS/MICROSTRUCTURE 
Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 
CHROMIUM ALLOYS/PERMEABILITY 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
CHROMIUM CARBIDES/DEPOSITION 
Metallic component with a chromium carbide base protective 
coating (Patent; HTGR; LMFBR), 4:3255 
CHROMIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Structural phase transformations and temperature dependent 
Raman spectra of Cs,LiFe(CN)., 4:3901 
CHROMIUM COMPOUNDS/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of Cs2LiFe(CN)e, 4:3901 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/PASSIVATION 
Passivation of ferritic 17% Cr-steel. I. Determination of pH limit 
in aqueous solutions at 60°C (NO2SO, and Na2SO, with 
HCOOH at 60°C), 4:3953 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
FATIGUE 
Corrosion fatigue of 2-1/4 Cr-1 Mo steel in caustic at 316°C, 
4:3948 (GEFR-00375) 
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CHROMIUM-MOLYBDENUM STEELS/CREEP 
Microstructural evaluation and non-destructive examination of 
2.25 Cr-1 Mo steel, 4:3929 (SAND-77-1557) 
CHROMIUM-MOLYBDENUM STEELS/CRYSTAL 
STRUCTURE 
Corrosion fatigue of 2-1/4 Cr-1 Mo steel in caustic at 316°C, 
4:3948 (GEFR-00375) 
CHROMIUM-MOLYBDENUM STEELS/FRACTURE 
PROPERTIES 
Corrosion fatigue of 2-1/4 Cr-1 Mo steel in caustic at 316°C, 
4:3948 (GEFR-00375) 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Assessment of normalized and tempered versus annealed or 
isothermally annealed 2-1/4 Cr-1 Mo steel, 4:3928 (ORNL/TM- 
6411) 
CHROMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 
Microstructural evaluation and non-destructive examination of 
2.25 Cr-1 Mo steel, 4:3929 (SAND-77-1557) 
CHROMIUM-MOLYBDENUM STEELS/THERMAL FATIGUE 
High cycle fatigue of 2-1/4 Cr-1 Mo steel at temperatures to 
538°C (1000°F), 4:3926 (ESG-DOE- 13243) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
CHROMIUM-NICKEL STEELS/CORROSION 
Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 
CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 
Biophysical studies with high energy argon ions: chromosomal 
aberrations in aerated and hypoxic Vicia faba root meristems, 
4:4513 (COO-3243-6) 
Neoplastic transformation of hamster embryo cells irradiated in 
utero and assayed in vitro (X radiation), 4:4504 (COO-3243-6) 
CIRCUIT BREAKERS/DESIGN 
H system--a new generation of SFg medium-voltage switchgear, 
4:3103 
New standardized range of medium-voltage cubicles for 
minimum-oil and sf$sub 6$ switchgear, 4:3104 
Self-extinction, an economic new principle for SF¢ circuit- 
breakers, 4:3108 
CIRCUIT BREAKERS/EQUIPMENT PROTECTION DEVICES 
Lightning arresters for metalclad SFg switchgear with voltages 
from 72.5 to 525 kv, 4:3107 
CIRCUIT BREAKERS/QUALITY ASSURANCE 
On-site high-voltage testing of SFs metalclad switch gear 
installations and compressed gas insulated cable, 4:3105 
CLATHRATES/CATALYTIC EFFECTS 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 
CLEAN AIR ACT 
Energy and the environment (Relation between EPA and state 
agencies), 4:3636 
CLEAN COKE PROCESS/PROCESS DEVELOPMENT UNITS 
Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 
CLEAN COKE PROCESS/RESIDUES 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 
CLIMATES/DATA COMPILATION 
Climatology of Brookhaven National Laboratory, 1974 through 
1977, 4:4415 (BNL-50857) 
CLINCH RIVER BREEDER REACTOR/REACTOR KINETICS 
BRENDA: a dynamic simulator for a sodium-cooled fast reactor 
power plant, 4:3221 (NUREG/CR-0244) 
CLINCH RIVER BREEDER REACTOR/STEAM 
GENERATORS 
Assessment of normalized and tempered versus annealed or 
isothermally annealed 2-1/4 Cr-1 Mo steel, 4:3928 (ORNL/TM- 
6411) 
CLOSED-CYCLE COOLING SYSTEMS/FORCED 
CONVECTION 
Forced convection heat transfer in an annulus at low Reynolds 
numbers , 4:4124 
CLOUDS 
(Limited to clouds in the earth atmosphere; for interstellar clouds see 
COSMIC DUST or COSMIC GASES.) 
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CLOUDS/ELECTRIC FIELDS 

Infinite cloud model of electrification by the precipitation 
mechanism in the pressence of high rates of ion generation, 
4:4383 (UCRL-13860) 

CLOUDS/FORMATION HEAT 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

Numerical simulation of an industrial cumulus and comparison 
with observations (Waste heat dissipation in surface air), 4:4406 
(ORNL/TM-6248) 

CLOUDS/MATHEMATICAL MODELS 
Numerical simulation of an industrial cumulus and comparison 
with observations, 4:4414 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
SUBBITUMINOUS COAL 

Coal in supplying Spain's energy needs, 4:2304 

Investigation of air preheater wear caused by Ekibastuz coal ash, 
4:4143 

COAL/AGGLOMERATION 

Clean Coke Process. Process development studies report for first 

quarter 1978, 4:2141 (FE-1220-36) 
COAL/BIOLOGICAL EFFECTS 

Coal: response of cultured mammalian cells corresponds to the 

prevalence of coal workers pneumoconiosis, 4:4524 
COAL/CARBONIZATION 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

Metallurgical cokes from oxidized highly caking coals, 4:2140 

COAL/CATALYTIC CRACKING 

Catalytic hydrocracking of perylene (Catalyst: 6.7% Sn, 3.3% 

NH,Cl; 500 C; 4 To 16.5 MPa), 4:2217 
COAL/CHARGES 

Coal in the UK, 4:2331 

Influence of the manufacture of solid fuels on coke production and 
technological effects on prices of new materials in the iron and 
steel industry, 4:2267 

COAL/CHEMICAL COMPOSITION 

Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 

COAL/CHLORINATION 

Coal desulfurization by low temperature chlorinolysis. Final 
report for Phase I, July 6, 1977-Nobvember 6, 1977, 4:2152 (FE- 
9060-1) 

COAL/COKING 

Influence of the manufacture of solid fuels on coke production and 
technological effects on prices of new materials in the iron and 
steel industry, 4:2267 

COAL/COMBUSTION 

Assessment of current and advanced Nox control technology for 
coal-fired utility boilers, 4:3086 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel: Phase 2. Interim report, October-December 1976, 
4:2347 (FE-2437-2) 

Field tests: stoker fired industrial boilers as specified by ERDA, 
4:4138 (EPA-600/7-77-073a) 

Gasification in pulverized coal flames. Semi-annual progress 
report, September 1977-March 1978, 4:2168 (FE-2029-7) 

Overfire air technology for tangentially fired utility boilers 
burning western U.S. coal. Final report jun 74-mar 77, 4:3083 
(PB-277012) 

Preprints of papers--American Chemical Society, Division of Fuel 
Chemistry, Volume 23 Number 1, 1978, 4:2209 

COAL/COMBUSTION PRODUCTS 

Evaluation of emissions and control technology for industrial 
stoker boilers, 4:4136 (EPA-600/7-77-073a) 

Mechanisms for trace element enrichment in fly ash during coal 
combustion, 4:2349 

COAL/COMMINUTION 

Characterization of the chemical comminution of coal. Final 
report (Effect of reaction conditions, coal rank, etc.), 4:2333 
(FE-2520-4) 


COAL/PYROLYSIS 


COAL/CONSUMPTION RATES 

Coal in the UK, 4:2331 

COAL/DENSITY 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

COAL/DESULFURIZATION 

Coal desulfurization by low temperature chlorinolysis. Final 
report for Phase I, July 6, 1977-Nobvember 6, 1977, 4:2152 (FE- 
9060-1) 

COAL/DEVOLATILIZATION 

Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 

Operation of the Westinghouse fluidized bed devolatilizer with a 
variety of coal feedstocks, 4:2197 

COAL/ENVIRONMENTAL EFFECTS 

Air quality impacts of projected coal utilization in the West, 

4:4418 (PNL-2500(Pt.3)) 
COAL/FLUIDIZED-BED COMBUSTION 

Environmental assessment of solid residues from fluidized-bed fuel 
processing, 4:2346 (EPA-600/7-77-139) 

Evaluation of coal-fired fluid bed combined cycle power plant, 
4:3038 

COAL/GRINDING 
Central combined grinding-and-drying plants for coal at large 
throughput rates - new objectives and solutions, 4:2337 
COAL/HYDRAULIC TRANSPORT 
Hydraulic mining: a refined and growing technological art, 4:2282 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
COAL/HYDROGENATION 

Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, January-March 1977, 
4:2205 (FE-2305-9) 

COAL/IMPURITIES 

Rate and the mechanism of the reactions of hydrogen sulfide with 

the basic minerals in coal, 4:2235 
COAL/INFORMATION CENTERS 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

COAL/MARKET 

Central combined grinding-and-drying plants for coal at large 

throughput rates - new objectives and solutions, 4:2337 
COAL/MATERIALS HANDLING 

Evaluation of a Pressurized-Fluidized Bed Combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1978, 4:3037 (FE-2371-29) 

Investigations into the sliding behavior of coal in bunkers, 4:2339 

COAL/MICROHARDNESS 
Variations of the microhardness and reflectance of coal under 
conditions of oxidation simulating weathering, 4:2242 
COAL/MICROSTRUCTURE 
Pore structure of coals and cokes, 4:2245 
COAL/OXIDATION 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

Variations of the microhardness and reflectance of coal under 
conditions of oxidation simulating weathering, 4:2242 

COAL/PETROLOGY 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

Comparative characteristics of vitrinites of carboniferous coals of 
the Ukraine and Juerassic coals of Siberia, 4:2237 

COAL/PNEUMATIC TRANSPORT 

Shirebrook pneumatic coal transport scheme, 4:2340 
COAL/POROSITY 

Pore structure of coals and cokes, 4:2245 
COAL/PRODUCTION 

Coal in the UK, 4:2331 

Twenty-five years of the Common Market for coal, 4:2354 
COAL/PYROLYSIS 

Characteristics of chars produced by pyrolysis following rapid 
heating of pulverized coal, 4:2219 

Characteristics of rapid pyrolysis of coal, 4:2223 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

Combined influence of chemical and physical factors upon coal 
particle temperature profiles during rapid heating pyrolysis, 
4:2222 

Pyrolysis of large coal blocks: implications of heat and mass 
transport effects for in situ gasificiation, 4:2218 

Recent progress in kinetic models for coal pyrolysis, 4:2221 





COAL/QUANTITATIVE CHEMICAL ANALYSIS 


COAL/QUANTITATIVE CHEMICAL ANALYSIS 
Fourier transform infrared study of mineral matter in coal. A 
a method for quantitative mineralogical analysis (DOE), 
4: 
COAL/REFLECTIVITY 
Variations of the microhardness and reflectance of coal under 
conditions of oxidation simulating weathering, 4:2242 
COAL/RESEARCH PROGRAMS 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
COAL/SAMPLING 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 
COAL/SLURRY PIPELINES 
Economics of coal slurry <a transportation and non- 
transportation factors, 4:3721 
COAL/SORPTIVE PROPERTIES 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
COAL/SPECIFIC HEAT 
Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4: 2165 (FE-1527- 


(Vol.1)) 
COAL/STORAGE 
Evaluation of a Pressurized-Fluidized Bed Someeien (PFBC) 
—- cycle power plant conceptual design. Quarterly 


eport, January 1-March 31, 1978, 4:3037 (FE. 2371- 29) 
COAL/STORAGE FACILITIES 
Novel construction technique used for coal storage structures, 
:2334 


COAL/STRUCTURAL CHEMICAL ANALYSIS 

Matrix electron nuclear double resonance studies of the proton 
evironment of the radical in natural and solvent-refined coal, 
4:2233 

Nuclear magnetic relaxation studies of coal, 4:2231 

COAL/THERMAL GRAVIMETRIC ANALYSIS 

Gas generator research and development, TRI-GAS process 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 

COAL/TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
a coal successfully, 4:2343 

COAL/US 

Technical and economic problems of the rational utilization of 
coal, 4:2355 

COAL/WASHING 

Characterization of the chemical comminution of coal. Final 
report (Effect of reaction conditions, coal rank, etc.), 4:2333 
(FE-2520-4) 

COAL DEPOSITS 

Interconnection between stratal petroleum parameters in the 

Tatariya coal beds, 4:2392 
COAL DEPOSITS/AGE ESTIMATION 

Importance of the kaolin coal argillites for the geological and 
mining-technical research and practice in the Ruhr coal mining 
industry, 4:2265 

COAL DEPOSITS/DEGASSING 

Methane from coalbeds: collection and utilization systems. 
Monthly progress report, 4:2258 (TID-28744) 

National Gas Survey report to the Federal Energy Regulatory 
Commission by the Supply-Technical Advisory Task Force on 
nonconventional natural gas resources (Coal beds), 4:2498 
(DOE/FERC-0010) 

COAL DEPOSITS/EXPLORATION 

Borehole-radar exploration in a coal seam, 4:2264 

Coal in the UK, 4:2331 

Geotechnical drilling investigation: achieving the maximum 
benefit, 4:2261 

The Pennsylvanian coal-bearing strata of the Narragansett Basin, 
Massachusetts and Rhode Island. Interim report 1 Jun-21 Dec 
76, 4:2257 (PB-277194) 

Underground gasification for steeply dipping coal beds. Phase I 
report: Appendix A. Site selection, 30 September 1977-28 
February 1978, 4:2177 (SAN-1472-9(App.A)) 

Venezuela looks to the future with coal, 4:2260 

COAL DEPOSITS/GEOCHEMISTRY 

Conditions for the formation of Dawsonite in coal-bearing 

deposits of the Kuzbass Balakhonian Series, 4:2266 
COAL wy om hp sae eae 

Lignite geology of southeast Williams County, North Dakota, 
4:2259 (USGS-OFR-78-168) 

COAL DEPOSITS/MATHEMATICAL MODELS 

Application of bicubic spline functions for digital models of coal 
deposits, 4:2291 

COAL DEPOSITS/OWNERSHIP 
Mineral Title Examination Institute, 4:3647 
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COAL DEPOSITS/STRATIGRAPHY 
Application of bicubic spline functions for digital models of coal 
deposits, 4:2291 
Importance of the kaolin coal argillites for the geological and 
mining-technical research and practice in the Ruhr coal mining 
industry, 4:2265 
Lignite geology of southeast Williams County, North Dakota, 
4:2259 (USGS-OFR-78-168) 
COAL EXTRACTS/HYDROGENATION 
Upgrading primary coal liquids by hydrotreatment, 4:2160 
COAL EXTRACTS/MASS SPECTROSCOPY 
Mass spectrometric analysis of heterocompounds in coal extracts 
and coal liquefaction products, 4:2240 
COAL FINES/AGGLOMERATION 
Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration, 4:2342 
COAL FINES/DRYING 
Central combined grinding-and-drying plants for coal at large 
throughput rates - new objectives and solutions, 4:2337 
COAL FINES/FLAME PROPAGATION 
Propagation of laminar pulverized coal-air flames, 4:2352 
COAL FINES/FLOTATION 
Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration, 4:2342 
COAL GAS/DESULFURIZATION 
Sulfur recovery plant for coke oven gas (COG), 4:3835 
COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
GEGAS PROCESS 
IN-SITU GASIFICATION 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
MOLTEN SALT COAL GASIFICATION PROCESS 
Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 5, July 1-September 30, 1977, 
4:2675 (FE-2435-20) 
Hydrogen energy assessment, 4:2672 (BNL-50807) 
Utilization and processing of brown coal, 4:3724 
COAL GASIFICATION/CHEMICAL REACTION KINETICS 
Kinetic data from a high temperature entrained flow gasifier, 
4:2195 
COAL GASIFICATION/COMMERCIALIZATION 
Considerations on coal gasification, 4:2189 (N-78-16431) 
COAL GASIFICATION/ENTRAINMENT 
Computer modeling of coal gasification reactors, Year 2. Annual 
report, June 1976-June 1977, 4:2166 (FE-1770-32) 
Mixing and reaction of pulverized coal in an entrained gasifier, 
4:2194 
COAL GASIFICATION/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
COAL GASIFICATION/FLUIDIZED BED 
Computer modeling of coal gasification reactors, Year 2. Annual 
report, June 1976-June 1977, 4:2166 (FE-1770-32) 
COAL GASIFICATION/GASEOUS WASTES 
Characterization of substances in products, effluents, and wastes 
from coal conversion processes, 4:4369 (PNL-2500(Pt.3)) 
COAL GASIFICATION/MATHEMATICAL MODELS 
Mathematical modeling of fixed-bed high pressure gasification: 
discussion of parameters and results, 4:2190 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 4, January 1-March 31, 
1978, 4:2181 (TID-28504 
COAL GASIFICATION/PERFORMANCE 
Prospects for coal gasification, 4:2188 
COAL GASIFICATION/PILOT PLANTS 
Steam gasification of coal in an internally heated fluidized bed, 
4:2193 


COAL GASIFICATION/REVIEWS 
High temperature technology, 4:2351 
COAL GASIFICATION/SULFUR 
Some studies on a solid-state sulfur probe for coal gasification 
systems, 4:2185 
COAL GASIFICATION/TEST FACILITIES 
Gasification in pulverized coal flames. Semi-annual progress 
report, September 1977-March 1978, 4:2168 (FE-2029-7) 
COAL GASIFICATION PLANTS/CHEMICAL EXPLOSIONS 
Gas generator research and development: BI-GAS process. 82nd 
monthly progress r — June 1978 (BCR report L-914) 
er am or avoiding explosive mixtures), 4:2163 
(FE-1207 
COAL GASIFICATION PLANTS/DESIGN 
Phase I: the pipeline gas demonstration plant. Quarterly technical 
progress report, October 1-December 31, 1977 (British Gas/ 
Lurgi slagging gasifier), 4:2172 (FE-2542-2) 
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COAL GASIFICATION PLANTS/EMISSION 
Characterization of substances in products, effluents, and wastes 
from coal conversion processes, 4:4369 (PNL-2500(Pt.3)) 
COAL GASIFICATION PLANTS/EQUIPMENT 
Phase I: the pipeline gas demonstration plant. Quarterly technical 
progress report, October 1-December 31, 1977 (British Gas/ 
Lurgi slagging gasifier), 4:2172 (FE-2542-2) 
COAL GASIFICATION PLANTS/MATERIALS TESTING 
Formation of protective layers on alloys developed for use in coal 
gasification environments. Quarterly progress report, October 1, 
1977-December 31, 1977, 4:2180 (SAND-78-8241) 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, 1 January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978, 4:2170 (FE-2299- 
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COAL GASIFICATION PLANTS/MATHEMATICAL MODELS 
Computer modeling of coal gasification reactors, Year 2. Annual 
report, June 1976-June 1977, 4:2166 (FE-1770-32) 
COAL GASIFICATION PLANTS/PIPES 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
COAL GASIFICATION PLANTS/POLLUTION CONTROL 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
COAL GASIFICATION PLANTS/SAFETY 
Explosion safety studies of the BI-GAS Pilot Plant at Homer City, 
PA (Recommendations for avoiding explosive mixtures), 4:2164 
(FE-1207-48) 
COAL INDUSTRY 
See also MINERAL INDUSTRY 
Development of the USSR coal industry, now and in the future, 
4:2280 
COAL INDUSTRY/FINANCIAL DATA 
Twenty-five years of the Common Market for coal, 4:2354 
COAL gs gh tua 
Coal in the UK, 4:2331 
COAL INDUSTRY/FORECASTING 
Current status of the Canadian coal industry, 4:2353 (CONF- 
7710136-) 
COAL INDUSTRY/PLANNING 
Coal in the UK, 4:2331 
Planning in the power industry, 4:3022 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
SRC-II PROCESS 
SYNTHOIL PROCESS 
Catalytic hydroliquefaction of coals for hydrocarbon-type analysis 
in relation to refining, 4:2234 
Liquefaction of western subbituminous coals with synthesis gas, 
4:2216 
COAL LIQUEFACTION/CATALYSTS 
Batch screening of coal liquefaction catalysts with a falling basket 
reactor, 4:2211 
Catalyst development for hydroliquefaction of coal, 4:2212 
Relation of coal liquefaction catalyst properties to performance 
(Amoco Oil Research Program), 4:2210 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Clean distillate fuels pilot plant conceptual study. Final report, 
4:2200 (EPRI-AF-622) 
COAL LIQUEFACTION/ECONOMICS 
Evaluation of use of syngas for coal liquefaction, 4:2213 
COAL LIQUEFACTION/FEASIBILITY STUDIES 
Clean distillate fuels pilot plant conceptual study. Final report, 
4:2200 (EPRI-AF-622) 
COAL LIQUEFACTION/MEETINGS 
Preprints of papers--American Chemical Society, Division of Fuel 
Chemistry, Volume 23 Number 1, 1978, 4:2209 
COAL LIQUEFACTION/PILOT PLANTS 
Clean distillate fuels pilot plant conceptual study. Final report, 
4:2200 (EPRI-AF-622) 
COAL LIQUEFACTION/PROCESS DEVELOPMENT UNITS 
Project lignite. Quarterly technical progress report No. 13, April, 
May and June 1977, 4:2202 (FE-1224-78) 
COAL LIQUEFACTION PLANTS/DESIGN 
Analysis and scale-up consideration of bituminous coal 
liquefaction rate processes, 4:2215 
COAL LIQUEFACTION PLANTS/PIPES 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
ZOAL LIQUEFACTION PLANTS/PRESSURE VESSELS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
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COAL LIQUIDS/CHEMICAL ANALYSIS 
Moessbauer spectroscopy of iron in coal and coal hydrogenation 
products, 4:2236 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Catalytic hydroliquefaction of coals for hydrocarbon-type analysis 
in relation to refining, 4:2234 
Characterization data for syncrudes and their implication for 
refining, 4:2239 
COAL LIQUIDS/COMBUSTION 
High Temperature Turbine Technology Program, Phase I. 
Topical report. Coal-liquid combined cycle reference design 665 
MW commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 
Utilization of coal-derived liquid fuels in a combustion turbine 
engine, 4:2214 
COAL LIQUIDS/COMBUSTION PROPERTIES 
Small scale evaluation of the combustion and emission 
characteristics of src oil, 4:2348 
COAL LIQUIDS/DEASHING 
H-coal pilot plant. Phase II: construction. Phase III: operation. 
Monthly report No. 23, for July 1978, 4:2204 (FE-2260-23) 
Project lignite. Quarterly technical progress report No. 13, April, 
May and June 1977, 4:2202 (FE-1224-78) 
COAL LIQUIDS/DENITRIFICATION 
Catalyst (Co-Mo-alumina) active life for hydrodenitrogenation of 
coal derived oils, 4:2155 
COAL LIQUIDS/EVALUATION 
Chemicals from coal derived synthetic crude oils, 4:2227 
COAL LIQUIDS/HYDROCRACKING 
Denitrogenation of coal liquids (59 references), 4:2199 (BETC/IC- 
78/1) 
COAL LIQUIDS/HYDROGENATION 
Denitrogenation of coal liquids (59 references), 4:2199 (BETC/IC- 
78/1) 
Kinetics of hydroprocessing distillate coal liquids, 4:2161 
Upgrading of solvent refined coal, 4:2154 
Upgrading primary coal liquids by hydrotreatment, 4:2160 
COAL LIQUIDS/LIQUID COLUMN CHROMATOGRAPHY 
Fractionation of coal liquids by HPLC with structural 
characterization by LC-MS, 4:2241 
COAL LIQUIDS/MASS SPECTROSCOPY 
Mass spectrometric analysis of heterocompounds in coal extracts 
and coal liquefaction products, 4:2240 
COAL LIQUIDS/MOLECULAR WEIGHT 
Chemistry of lignite liquefaction. Quarterly report, October- 
December 1977, 4:2203 (FE-2211-8) 
COAL LIQUIDS/PHYSICAL PROPERTIES 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
COAL LIQUIDS/REFINING 
Chemistry of lignite liquefaction. Quarterly report, October- 
December 1977, 4:2203 (FE-2211-8) 
COAL LIQUIDS/VISCOSITY 
Liquefaction of western subbituminous coals with synthesis gas, 
4:2216 
Preheater studies in coal liquefaction. Quarterly report, January 1- 
March 31, 1978, 4:2208 (SAND-78-1124) 
COAL MINERS/EDUCATION 
Reliability, 4:2273 (MTCH-004/77) 
COAL MINERS/PRODUCTIVITY 
Coal in the UK, 4:2331 
COAL MINERS/WORKING CONDITIONS 
Reliability, 4:2273 (MTCH-004/77) 
COAL MINES/BACKFILLING 
Mechanical building of roadside packs in British coal mines, 
4:2322 
COAL MINES/BRINES 
Desalination of brackish mine waters by reverse osmosis, 4:2254 
(CONF-760588-P4) 
COAL MINES/COMPRESSED AIR 
Hartwig, H., 4:2296 
COAL MINES/CONCRETES 
Screening of mine dirt as addition to concrete. Description of 
testing plant. Results, 4:3838 
COAL MINES/DEGASSING 
Compact borehole sonde for gas flow measurement, 4:2325 
Methane drainage in coal mines under study, 4:2327 
COAL MINES/DUSTS 
Explosive dusts, 4:2360 
COAL MINES/ENVIRONMENTAL EFFECTS 
Current status and future development of brown coal strip mining 
in the German Democratic Republic, 4:2300 
COAL MINES/FIRE PREVENTION 
Control of spontaneous combustion: experimental injection of 
nitrogen in waste area of sub-level faces, 4:2368 
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COAL MINES/FIRES 
Notes on the fire at Umgala section, Welgedacht Exploration 
Company Limited, 4:2362 
Precautionary measures to reduce the probability of incipient 
heatings in coal mines, their early detection and safety 
procedures in dealing with colliery fires, 4:2363 
COAL MINES/OPTIMIZATION 
Planning, layout and infrastructure of modern coal mines, 4:2302 
COAL MINES/PRODUCTIVITY 
Building up production capacity in ECL in Sth Plan, 4:2263 
COAL MINES/SAFETY 
Explosive dusts, 4:2360 
COAL MINES/SAFETY ENGINEERING 
Precautionary measures to reduce the probability of incipient 
heatings in coal mines, their early detection and safety 
procedures in dealing with colliery fires, 4:2363 
COAL MINES/SPONTANEOUS COMBUSTION 
Control of spontaneous combustion: experimental injection of 
nitrogen in waste area of sub-level faces, 4:2368 
COAL MINES/SURFACE MINING 
Current status and future development of brown coal strip mining 
in the German Democratic Republic, 4:2300 
COAL MINES/VENTILATION 
Collective and individual prevention, 4:2306 
COAL MINING 
See also LONGWALL MINING 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/CONSUMPTION RATES 
Coal in supplying Spain's energy needs, 4:2304 
COAL MINING/ENVIRONMENTAL EFFECTS 
Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 
COAL MINING/FINANCIAL INCENTIVES 
Federal coal loan program, 4:2370 
Financial measures of the member countries of the European 
Community 1976 in favour of the coal mining industry, 4:2308 
COAL MINING/FORECASTING 
In the front lines of progress in Soviet mining technology, 4:2279 
COAL MINING/GOVERNMENT POLICIES 
Federal coal loan program, 4:2370 
COAL MINING/HEALTH HAZARDS 
Pneumoconiosis in mines and preventive measures, 4:2359 
COAL MINING/PLANNING 
Coal in supplying Spain's energy needs, 4:2304 
USA's Black Thunder mine: a truck and shovel operation, 4:2277 
COAL MINING/PRODUCTION 
In the front lines of progress in Soviet mining technology, 4:2279 
COAL MINING/PRODUCTIVITY 
Development of the USSR coal industry, now and in the future, 
4:2280 


Warmth and friendship abound in Siberia, 4:2281 
COAL MINING/STATISTICS 
Statistics of the economy. Figures on coal mining from January to 
March 1978, 4:2289 
COAL PREPARATION/COMPARATIVE EVALUATIONS 
Experimental appraisal of the beneficiation of fine coal by 
selective agglomeration, 4:2342 
COAL PREPARATION/WASTE PROCESSING 
Filter presses used in British coal mining for dewatering flotation 
tailings, 4:2250 
COAL PREPARATION PLANTS/CONTROL 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
COAL PREPARATION PLANTS/DESIGN 
High-strength coke from pre-heated coking coal, 4:2309 
COAL PREPARATION PLANTS/EQUIPMENT 
Coal preparation progress in the Soviet Union, 4:2335 
COAL PREPARATION PLANTS/FLOWSHEETS 
Coal preparation progress in the Soviet Union, 4:2335 
COAL PREPARATION PLANTS/MONITORING 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
COAL PREPARATION PLANTS/OPERATION 
Large-scale flotation plants of Ruhrkohle AG, 4:2341 
Planning, realization and operational experience with Denver 
pe volume flotation cells in the German coal mining industry, 
4:2338 
COAL RESERVES 
Influence of the manufacture of solid fuels on coke production and 
technological effects on prices of new materials in the iron and 
steel industry, 4:2267 
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COAL SEAMS/REMOTE SENSING 

Evaluation of coal thickness sensors. Final, Phase I report, 4:2268 

(FE-8885-1(Vol.1)) 
COAL SEAMS/THICKNESS 

Evaluation of coal thickness sensors. Final, Phase I report, 4:2268 

(FE-8885-1(Vol.1)) 
COAL TAR/DISTILLATION 

Clean Coke Process. Process development studies report for first 

quarter 1978, 4:2141 (FE-1220-36) 
COAL TAR/SOLVENT EXTRACTION 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

COAL TAR ACIDS/GAS CHROMATOGRAPHY 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

COAL TAR BASES/GAS CHROMATOGRAPHY 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

COAL TAR OILS/GAS CHROMATOGRAPHY 

Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 

COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS/DESIGN 

MHD ETF conceptual design. Volume I. Summary and 
recommendations, 4:3758 (FE-2363-2(Vol.1)) 

COAL-FIRED MHD GENERATORS/ELECTRICAL 

INSULATORS 

Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending 
September 1977, 4:3762 (PNL-2004-7) 

COAL-FIRED MHD GENERATORS/ELECTRODES 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending 

September 1977, 4:3762 (PNL-2004-7) 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, July 1-September 30, 
1977, 4:3761 (FE-2248-17) 

COAL-FIRED MHD GENERATORS/MATERIALS 

Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, July 1-September 30, 
1977, 4:3761 (FE-2248-17) 

COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Development, characterization, and evaluation of materials for 
open cycle MHD. Quarterly report for the period ending 

September 1977, 4:3762 (PNL-2004-7) 
COAL-FIRED MHD GENERATORS/MHD CHANNELS 

MHD generator component development. Quarterly report, July- 
September 1977, 4:3760 (FE-2519-3) 

COAL-FIRED MHD GENERATORS/TEST FACILITIES 

MHD ETF conceptual design. Volume I. Summary and 
recommendations, 4:3758 (FE-2363-2(Vol.1)) 

MHD ETF conceptual design. Volume [V. Appendixes, 4:3759 
(FE-2363-2(Vol.4)) 

MHD generator component development. Quarterly report, July- 
September 1977, 4:3760 (FE-2519-3) 

MHD power generation research, development, and engineering. 
Monthly progress report, April 1976, 4:3755 (FE-1811-17) 

MHD power generation research, development, and engineering. 
Monthly progress report, May 1976, 4:3756 (FE-1811-18) 

MHD power generation research, development, and engineering. 
Monthly progress report, June 1976, 4:3757 (FE-1811-19) 

COASTAL REGIONS/OFFSHORE DRILLING 

Oil and gas in coastal lands and waters (Monograph; report by 

Council on Environmental Quality), 4:3732 
COASTAL WATERS/AQUATIC ORGANISMS 

Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 

COASTAL WATERS/MINERAL CYCLING 

Hydrography, nutrient chemistry and primary productivity of 

Resurrection Bay, Alaska: 1972-1975, 4:4552 (RLO-2229-T 1-46) 
COASTAL WATERS/OFFSHORE DRILLING 
Oil and gas in coastal lands and waters (Monograph; report by 
Council on Environmental Quality), 4:3732 
COATED FUEL PARTICLES 
Interaction of LaC, and NdC2 with SiC in HTGR particles, 4:3198 
COATED FUEL PARTICLES/FABRICATION 

Method of producing a fuel compact without a carbon binder 

(Patent; HTGR), 4:3199 
COATED FUEL PARTICLES/FISSION PRODUCT RELEASE 

Role of transition and lanthanide metal carbonyls in various 

HTGR safety-related problems, 4:3498 
COATINGS 
See also PROTECTIVE COATINGS 
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COATINGS/BRIGHTNESS 
Some relationships between the structure and brightness of 
oriented electrodeposited nickel coatings, 4:3918 
COATINGS/PHYSICAL RADIATION EFFECTS 
Influence of a surface coating on void formation, 4:3972 
COBALT/BIOLOGICAL ACCUMULATION 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
COBALT/CATALYTIC EFFECTS 
Catalysis of carbon monoxide hydrogenation by soluble 
mononuclear complexes, 4:2694 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 
COBALT/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
COBALT/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
INCONEL 617 
COBALT ALLOYS/CATALYTIC EFFECTS 
Catalyst (Co-Mo-alumina) active life for hydrodenitrogenation of 
coal derived oils, 4:2155 
COBALT ALLOYS/MAGNETIC PROPERTIES 
Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 
COBALT ALLOYS/MICROSTRUCTURE 
Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 
COBALT BASE ALLOYS/CORROSION 
Inhibition of hot salt corrosion by metallic additives, 4:3946 
(DOE/NASA/2593-78/2) 
COBALT BASE ALLOYS/MATERIALS TESTING 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, 1 January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 
COBALT BASE ALLOYS/WEAR 
Microstructural effects in abrasive wear. Year-end summary 
report, March 15, 1977-March 15, 1978, 4:3945 (COO-4246-4) 
COBALT COMPLEXES/CRYSTAL STRUCTURE 
Crystal and molecular structure of [a-N-(o-hydroxybenzyl)-L- 
histidinato](L-alaninato) cobalt(III) dihydrate, 4:4023 
COBALT COMPLEXES/MOLECULAR STRUCTURE 
Crystal and molecular structure of [a-N-(o-hydroxybenzyl)-L- 
histidinato](L-alaninato) cobalt(III) dihydrate, 4:4023 
COBALT COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Bicyclobutadienylene (tricyclo[4.2.0.0? ®Jocta-1,3,5,7-tetraene)-eta® 
-cyclopentadienylcobalt. A possible intermediate in the 
remarkable gas phase rearrangement of 1,2-diethynyl-eta‘- 
cyclobutadiene-n® -cyclopentadienylcobalt, 4:4039 
COBALT COMPOUNDS/CATALYTIC EFFECTS 
Stannous chloride and cobalt molybdate-alumina catalysts in 
hydrogenolysis of solvent refined coal, 4:2157 
COBALT COMPOUNDS/PHASE TRANSFORMATIONS 
Structural phase transformations and temperature dependent 
Raman spectra of CszLiFe(CN)., 4:3901 
COBALT COMPOUNDS/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of CszLiFe(CN)., 4:3901 
COFFINITE/AGE ESTIMATION 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
COFFINITE/MINERALIZATION 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
CO-GENERATION/ENERGY ANALYSIS 
Thermal Transmission Integrated Community Energy Systems, 
4:3665 (ANL/EES-CP-19) 
COKE/CHEMICAL REACTION YIELD 
Microbalance studies in flow reactors: design of experimental 
equipment, 4:2451 
COKE/CONSUMPTION RATES 
Coking industry: survey and guidelines for the eighties, 4:2144 
COKE/FRACTURE PROPERTIES 
High-strength coke from pre-heated coking coal, 4:2309 
COKE/MECHANICAL PROPERTIES 
Influence of the manufacture of solid fuels on coke production and 
technological effects on prices of new materials in the iron and 
steel industry, 4:2267 
Philosophy of blending coals and coke-making technology in 
Japan, 4:2149 
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COKE/MICROSTRUCTURE 
Pore structure of coals and cokes, 4:2245 
Some techniques for the characterization of cokes and graphites, 
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COKE/PHYSICAL PROPERTIES 
Physical and physico-chemical processes in the production of 
lignite high-temperature coke, 4:2148 
Some techniques for the characterization of cokes and graphites, 
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COKE/POROSITY 
Pore structure of coals and cokes, 4:2245 
COKE/PRODUCTION 
Coking industry: survey and guidelines for the eighties, 4:2144 
Metallurgical cokes from oxidized highly caking coals, 4:2140 
Philosophy of blending coals and coke-making technology in 
Japan, 4:2149 
COKE/SORPTIVE PROPERTIES 
Desulfurization of iron in the ladle with Mg-impregnated coke, 
4:2244 
COKE/STRUCTURAL CHEMICAL ANALYSIS 
Characteristics of rapid pyrolysis of coal, 4:2223 
COKE OVENS/STATIC LOADS 
Expansion behaviour of bituminous coal in high temperature 
coking, 4:2142 
COKE OVENS/WALLS 
Expansion behaviour of bituminous coal in high temperature 
coking, 4:2142 
COKE-OVEN GAS 
See COAL GAS 
COLD PLASMA/PLASMA WAVES 
Conversion between cold plasma modes in an inhomogeneous 
plasma, 4:4767 (ORNL/TM-6462) 
COLLIDING BEAMS/PARTICLE IDENTIFICATION 
Large spectrometers, 4:4243 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA/LASER-RADIATION HEATING 
Collisional absorption of two laser beams in plasma, 4:4684 (IC-77- 


31) 
COLLISIONLESS PLASMA/ABSOLUTE INSTABILITIES 
Absolute dissipative instability of an inhomogeneous limited 
plasma in a radiation field, 4:4760 
COLLISIONLESS PLASMA/CORRELATIONS 
Kinetic theory of binary correlations in turbulent plasmas, 4:4735 
COLLISIONLESS PLASMA/ION ACOUSTIC WAVES 
Low-frequency nonlinear wave excitation by means of plasma 
waves in a three-component collisionless plasma, 4:4801 
COLLISIONLESS PLASMA/TURBULENT HEATING 
Heat transport due to collisionless drift-tearing mode turbulence, 
4:4687 (JAERI-M-7314) 
COLLISIONLESS PLASMA/TWO-STREAM INSTABILITY 
Decay of the initial density discontinuity in two-velocity 
hydrodynamics of a collisionless plasma, 4:4762 
COLORADO/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 
COLORADO/RADIATION MONITORING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIA RIVER/THERMAL POWER PLANTS 
Comparative fish impingement at two adjacent water intakes on 
the mid-Columbia River, 4:4438 (PNL-SA-6606) 
COLUMBIUM 
See NIOBIUM 
COMBINED COLLECTORS/MATHEMATICAL MODELS 
Combined photovoltaic/thermal system studies, 4:2947 (SAND- 
78-7031) 
Combined photovoltaic/thermal system studies, 4:2797 (SAND- 
78-7031) 
COMBINED COLLECTORS/SIMULATION 
Combined photovoltaic/thermal system studies, 4:2947 (SAND- 
78-7031) 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 
High Temperature Turbine Technology Program, Phase I. 
Topical report. Coal-liquid combined cycle reference design 665 
MW commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
Evaluation of coal-fired fluid bed combined cycle power plant, 
:3038 


High Temperature Turbine Technology Program, Phase I. 
Topical report. Coal-liquid combined cycle reference design 665 
MW commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 
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COMBINED-CYCLE POWER PLANTS/EFFICIENCY 
High Temperature Turbine Technology Program, Phase I. 
b= report. Coal-liquid combined cycle reference design 665 
commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 
COMBINED-CYCLE POWER PLANTS/EVALUATION 
Evaluation of coal-fired fluid bed combined cycle power plant, 
4:3038 


COMBINED-CYCLE POWER PLANTS/OFF-GAS SYSTEMS 
Combined gas turbine-steam power plant (Patent), 4:3039 
COMBINED-CYCLE POWER PLANTS/SOLAR-ASSISTED 
POWER SYSTEMS 
Use of solar water heaters in a combined cycle of a thermal 
electric a plant, 4:2867 (CONF-760374-) 
COMBUSTIO 
See also PL UIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
SPONTANEOUS COMBUSTION 
COMBUSTION/MEETINGS 
Preprints of papers--American Chemical Society, Division of Fuel 
Chemistry, Volume 23 Number 1, 1978, 4:2209 
COMBUSTION CHAMBERS 
See also COMBUSTORS 
COMBUSTION CHAMBERS/FLAME PROPAGATION 
Numerical simulation of flame propagation in internal combustion 
engines: a status report, 4:3855 
COMBUSTION KINETICS/REVIEWS 
High temperature technology, 4:2351 
COMBUSTION PRODUCTS/CORROSIVE EFFECTS 
Maintenance methods for aero-derived generators, 4:4155 
COMBUSTORS 
See also BURNERS 
COMBUSTION CHAMBERS 
COMBUSTORS/ENVIRONMENTAL EFFECTS 
Stationary source combustion control: environmental engineering 
R and D at IERL-RTP, 4:3081 (EPA-600/7-77-073a) 
COMBUSTORS/MEETINGS 
Proceedings of the second stationary source combustion 
symposium. Volume I. Small industrial, commercial, and 
residential systems, 4:4133 (EPA-600/7-77-073a) 
COMMERCIAL pone tony CONDITIONING 
Air conditioned shopp’ 
COMMERCIAL BUI DT \GS/BUILDING CODES 
Texas energy conservation program: new commercial buildings 
(Workshop material), 4:3699 
COMMERCIAL BUILDINGS/CONSTRUCTION 
Texas energy conservation program: new commercial buildings 
(Workshop material), 4:3699 
COMMERCIAL BUILDINGS/ENERGY ACCOUNTING 
aad audit workbook for bus stations, 4:3803 (DOE/CS-0041/ 


) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 
Northgate arena, 4:3804 
Texas energy conservation program: existing commercial, hotels 

and motels (Workshop material), 4:3696 
Texas energy conservation program: existing commercial, 
groceries and supermarkets (Workshop material), 4:3698 
Texas energy conservation program: new commercial buildings 
(Workshop material), 4:3699 

COMMERCIAL BUILDINGS/ENERGY MANAGEMENT 

Texas energy conservation program: new commercial buildings 
(Workshop material), 4:3699 

COMMERCIAL BUILDINGS/SOLAR COOLING SYSTEMS 
Solar air-heating and cooling systems for residential and light 

commercial applications, 4:2893 (COO-2858-10) 

COMMERCIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar air-heating and cooling systems for residential and light 

commercial applications, 4:2893 (COO-2858-10) 
System design report, March 1978, 4:2894 (COO-4048-78-1) 

COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Operating experiences with a solar project in New Martinsville, 

West Virginia, 4:2889 (CONF-7706117-) 
Solar heated branch bank building, 4:2887 (CONF-7706117-) 
Technical and architectural experiences: solar applications in 
Pittsburgh, 4:2888 (CONF-7706117-) 

COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
Solar heated branch bank building, 4:2887 (CONF-7706117-) 
Technical and architectural experiences: solar applications in 

Pittsburgh, 4:2888 (CONF-7706117-) 

ae aa BUILDINGS/SOLAR-ASSISTED HEAT 
System design report, March 1978, 4:2894 (COO-4048-78-1) 

COMMUNICATIONS/NETWORK ANALYSIS 
Fast algorithms for constructing minimal spanning trees in 

coordinate spaces, 4:4933 

COMMUNITI 

See also PLANNED COMMUNITIES 
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COMMUNITIES/DISTRIBUTED COLLECTOR POWER 
PLANTS 


Texas city plans for use of sun power, 4:2866 
COMMUNITIES/ENERGY CONSERVATION 
Methodologies for comprehensive community energy 
management planning, 4:3671 (ANL/EES-CP-17) 
Options for energy conservation in site and neighborhood design: 
a development case studies workshop, 4:3670 (ANL/CES-TM- 
1 


) 
COMMUNITIES/ENERGY MANAGEMENT 
Methodologies for comprehensive community energy 
management planning, 4:3671 (ANL/EES-CP-17) 
Options for energy conservation in site and neighborhood design: 
a development case studies workshop, 4:3670 (ANL/CES-TM- 


1) 
COMMUNITIES/LAND USE 
Options for energy conservation in site and neighborhood design: 
a development case studies workshop, 4:3670 (ANL/CES-TM- 
1 


) 
COMMUNITIES/PLANNING 
Housing and community development element of the state 
comprehensive plan, 4:3618 (PB-277813) 
COMMUNITIES/WASTE HEAT UTILIZATION 
Case for CASES: a Community Annual Energy Storage System, 
4:3668 
COMPONENT COOLING SYSTEMS 
See AUXILIARY WATER SYSTEMS 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/FABRICATION 
Low-cost composite primary structure, 4:3989 
COMPOSITE MATERIALS/TESTING 
Low-cost composite primary structure, 4:3989 
COMPOUND PARABOLIC CONCENTRATORS 
See also PARABOLIC REFLECTORS 
COMPOUND PARABOLIC CONCENTRATORS/ 
COMMERCIALIZATION 
Solar age nudged forward, 4:2964 
COMPOUND PARABOLIC CONCENTRATORS/OPTICS 
Radiation transfer through specular passages: a simple 
approximation, 4:2962 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR 
Hartwig, H., 4:2296 
COMPRESSED AIR ENERGY STORAGE/ENVIRONMENTAL 
IMPACTS 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
COMPRESSED AIR ENERGY STORAGE/RESEARCH 
PROGRAMS 
Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV), 4:3547 (CONF-770955-) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
COMPRESSORS 
Preliminary evaluation of a new IC expander/compressor engine 
for use in compressed air energy storage plants. Final report, 
FY 1977, 4:3534 (ANL/EES-TM-3) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
CONSTRUCTION 
New method of construction for air-storage power stations, 4:3536 
COMPRESSED AIR STORAGE POWER PLANTS/DESIGN 
Storage of electrical energy using supercritical liquid air, 4:3539 
COMPRESSED AIR STORAGE POWER PLANTS/ 
FEASIBILITY STUDIES 
New method of construction for air-storage power stations, 4:3536 
Preliminary feasibility evaluation of compressed air storage power 
systems. Volume II. Appendixes (In rock caverns), 4:3540 (R- 
76-952161-5(Vol.2)(App.)) 
COMPRESSED AIR STORAGE POWER PLANTS/GAS 
TURBINES 
Gas turbines reliable in operation, and at economic cost, in air- 
storage power stations for meeting peak loads, 4:3537 
COMPRESSED AIR STORAGE POWER PLANTS/INTERNAL 
COMBUSTION ENGINES 
Preliminary evaluation of a new IC expander/compressor engine 
for use in compressed air energy storage plants. Final report, 
FY 1977, 4:3534 (ANL/EES-TM-3) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
OPERATION 
Energy from the depth. The first air storage gas turbine power 
plant of the world absolved its first operation hours, 4:3538 
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COMPRESSED AIR STORAGE POWER PLANTS/SITE 
SELECTION 
Preliminary feasibility evaluation of compressed air storage power 
systems. Volume II. Appendixes (In rock caverns), 4:3540 (R- 
76-952161-5(Vol.2)(App.)) 
COMPRESSED AIR STORAGE POWER PLANTS/ 
TURBOMACHINERY 
Study of selected turbomachinery components for compressed air 
energy storage systems. Final report, 4:3535 (ANL/EES-TM- 
14 


COMPRESSOR BLADES/SEALS 

Friction and wear of several compressor gas-path seal movements, 

4:4077 (N-78-15229) 
COMPRESSORS 

See also TURBOMACHINERY 
COMPRESSORS/COST 

Preliminary evaluation of a new IC expander/compressor engine 
for use in compressed air energy storage plants. Final report, 
FY 1977, 4:3534 (ANL/EES-TM-3) 

COMPRESSORS/PERFORMANCE 

Preliminary evaluation of a new IC expander/compressor engine 
for use in compressed air energy storage plants. Final report, 
FY 1977, 4:3534 (ANL/EES-TM-3) 

COMPRESSORS/WEAR 

Consideration of dust-induced abrasive wear of rotors when 

designing centrifugal compressor machines, 4:2526 
COMPTON EFFECT 

Compton scattering from atoms. Annual report (Book chapter), 

4:4578 (AD-A-050743) 
COMPTON SCATTERING 

See COMPTON EFFECT 
COMPUTER CODES 

Analysis and computerized design of NMR probe circuits, 4:4252 
(IS-4436) 

Two-dimensional cylindrically symmetric convergent ion optics 
code including plasma electrons, 4:4847 (ORNL/TM-6512) 

COMPUTER CODES/B CODES 

BIGIF: fracture mechanics code for structures, 4:3304 (EPRI-NP- 
838) 

BRENDA: a dynamic simulator for a sodium-cooled fast reactor 
power plant, 4:3221 (NUREG/CR-0244) 

Brine-steam properties computer program for geothermal energy 
calculations (BPROP7 code), 4:2989 (UCRL-52495) 

User's manual for the BNW-II optimization code for dry/wet- 
cooled power plants, 4:3032 (PNL-2674(Vol.1)) 

COMPUTER CODES/D CODES 

Computer code DAPSY for the calculation of pressure wave 
propagation in the primary coolant system of light water 
reactors, 4:3446 

New method to evaluate critical discharge rates in blowdown 
codes that are based on the lumped-parameter technique 
(DRUFAN code), 4:3469 

COMPUTER CODES/DOCUMENTATION 

Management control of computer program configuration, 4:4923 

(CONF-780423-) 
COMPUTER CODES/F CODES 

Vibration analysis of rotating auxiliary machinery. Final report 

(FAN computer code), 4:3044 (EPRI-FP-864) 
COMPUTER CODES/J CODES 

Off-line computation system for supervising performance of 
JOYO-JOYPAC system. Part 1. The concept of code system, 
the simplified calculation subsystem predicting the core 
characteristics, and the recording subsystem of JOYO: SMART 
and MASTER codes, 4:3355 (JAPFNR-300) 

COMPUTER CODES/LIBRARIES 

Brief instructions for using the Sandia Mathematical Subroutine 

Library (version 7.2), 4:4927 (SAND-77-1441) 
COMPUTER CODES/M CODES 

Development of a burn-up (depletion) program for calculation of 
the 3-D burn-up dependent power density distribution in light 
water reactors (MEDIUM code), 4:3159 (NUREG/TR-0029) 

MCHARTSC: a program that creates and modifies charts (For 
CDC 7600), 4:4931 (UCID-30165) 

MODSAP: a modified version of the Structural Analysis Program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures (HTGR), 4:3194 (GA-A- 
14006(Rev.)) 

MOTHRA: a cavity eigenmode code for nonuniform magnetized 
plasma, 4:4729 (GA-A-15027) 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume II. Vessels with 
two nozzles under external force and moment loadings (MUFT- 
NOZZLE code), 4:3305 (NUREG/CR-0132) 

COMPUTER CODES/N CODES 

Frequency analysis of a thick-rim flywheel (NONSAP), 4:3541 

(ORNL/TM-5804) 


COMPUTERS/RECOMMENDATIONS 


COMPUTER CODES/P CODES 
PDQ-8 reference manual (LWBR development program), 4:3225 
(WAPD-TM-1266) 
COMPUTER CODES/R CODES 
Advanced numerical concepts in the RELAP/E thermal- 
hydraulics analysis computer program, 4:3462 
Numerical experience with the two-fluid model, RISQUE, 4:3464 
RCPLI: a program to prepare neutron and photon cross-section 
libraries for RCPO1 (LWBR Development Program) (In 
FORTRAN for CDC 6600 or 7600), 4:4658 (WAPD-TM-1268) 
RELAPS progress summary: simulation of semiscale isothermal 
blowdown (Test S-01-4A) (RELAP 5/MOD O code), 4:3362 
(CDAP-TR-78-029) 
RETRAN: a computer code for water reactor accident and 
operational transient analyses, 4:3460 
COMPUTER CODES/S CODES 
Addendum to: a diffusivity model for fluid flow and heat 
conduction in porous media (SIMPAC), 4:2401 (METC/RI-78/ 
7) 
Solar Array Manufacturing Industry Simulation (SAMIS). 
Computer program user's guide: release 1, 4:2799 (TID-28604) 
COMPUTER CODES/T CODES 
Design study for achromatic and isochronous 180° bending 
systems for PIGMI (TRANSPORT), 4:4188 (LA-7406-MS) 
TCODE: a computer code for analysis of tritium and vacuum 
systems for tokamak fusion reactors, 4:4833 (ANL/FPP/TM- 
110) 
Three dimensional two-fluid hydrodynamics code for a PWR 
reactor vessel (TRAC code), 4:3455 
TRAP: a computer code for the analysis of radionuclide transport 
in LWR primary systems during hypothetical terminated 
LOCA's, 4:3494 
COMPUTER GRAPHICS/COMPUTER CODES 
MCHARTSC: a program that creates and modifies charts, 4:4931 
(UCID-30165) 
COMPUTER NETWORKS/COMMUNICATIONS 
Teleconferencing and ARPA network, 4:4915 (CONF-780423-) 
COMPUTER NETWORKS/COMPARATIVE EVALUATIONS 
Alternatives to the ARPANET, 4:4916 (CONF-780423-) 
COMPUTER NETWORKS/COST 
Impact of networks on resource sharing-management 
considerations and costs, 4:4912 (CONF-780423-) 
COMPUTER NETWORKS/EVALUATION 
Usefulness of ARPANET to DOE now, 4:4913 (CONF-780423-) 
COMPUTER NETWORKS/MANAGEMENT 
Impact of networks on resource sharing-management 
considerations and costs, 4:4912 (CONF-780423-) 
COMPUTER NETWORKS/PLANNING 
ARPANET and AUTODIN II brochures, 4:4917 (CONF-780423- 


) 
COMPUTER NETWORKS/PROGRAMMING LANGUAGES 
Toward a standard command language, 4:4914 (CONF-780423-) 
COMPUTERS 
See also DIGITAL COMPUTERS 
COMPUTERS/BIBLIOGRAPHIES 
Parallel processor and pipeline computers: an annotated 
bibliography, 4:4926 (EPRI-EL-764-SR) 
COMPUTERS/COMPARATIVE EVALUATIONS 
Special task group report on the normalized service unit (NSU), 
4:4908 (CONF-780423-) 
COMPUTERS/CONTRACTS 
Experience with cost plus award fee contracts, 4:4910 (CONF- 
780423-) 
COMPUTERS/FORECASTING 
Report of special task group on DOE ADP long range 
forecasting, 4:4919 (CONF-780423-) 
COMPUTERS/MANAGEMENT 
Experiences with CPAF contracting with a small ADP service 
contract, 4:4899 (CONF-780423-) 
Report of special task group on minicomputers, 4:4918 (CONF- 
780423-) 
What does Top Management expect from ADP, 4:4901 (CONF- 
780423-) 
COMPUTERS/MATHEMATICAL MODELS 
Deterministic representation of probabilistic systems by ergodic 
machines, 4:4937 
COMPUTERS/MEETINGS 
Proceedings of the AESOP conference (Association for Energy 
Systems, Operations, and Programming, Amarillo, Texas, April 
18--20, 1978), 4:4909 (CONF-780423-) 
COMPUTERS/PLANNING 
Distributed processing: a behind the scenes look, 4:4925 (CONF- 
780423-) 
COMPUTERS/RECOMMENDATIONS 
— - special task group on minicomputers, 4:4918 (CONF- 
80423-) 





COMPUTERS/RESEARCH PROGRAMS 


COMPUTERS/RESEARCH PROGRAMS 
High performance computer systems (Suggested research areas), 
4:4930 (UCID-17914) 
COMPUTERS/SYSTEMS ANALYSIS 
Product form queueing network model in computer system 
analysis, 4:4906 (BNL-23998) 
COMPUTERS/TEST FACILITIES 
New Leyland diese] test facility, 4:3861 
CONCENTRATING COLLECTORS 
See also FIXED MIRROR COLLECTORS 
CONCENTRATING COLLECTORS/COMPOUND 
PARABOLIC CONCENTRATORS 
Solar age nudged forward, 4:2964 
CONCENTRATING COLLECTORS/CONSTRUCTION 
Installation duct to remove the solar energy collected (Patent), 
4:2952 
CONCENTRATING COLLECTORS/COST 
Novel solar collector using a large circular fresnel lens 
concentrator. Final report, 4:2946 (SAND-78-7023) 
CONCENTRATING COLLECTORS/DESIGN 
Novel solar collector using a large circular fresnel lens 
concentrator. Final report, 4:2946 (SAND-78-7023) 
Solar collector for the generation of mechanical energy (Patent), 
4:2953 


CONCENTRATING COLLECTORS/FABRICATION 
Production of foam plastic concentrators and their characteristics, 
4:2936 (CONF-760374-) 
CONCENTRATING COI.LECTORS/FRESNEL LENS 
Novel solar collector using a large circular fresnel lens 
concentrator. Final report, 4:2946 (SAND-78-7023) 
CONCENTRATING COLLECTORS/MATERIALS 
Production of foam plastic concentrators and their characteristics, 
4:2936 (CON #-760374-) 
CONCENTRATING COLLECTORS/OPTICS 
Concentrators producing a given irradiation field at the receiver, 
4:2935 (CONF-760374-) 
CONCENTRATING COLLECTORS/OPTIMIZATION 
Selectivity/concentration compromise in solar energy collection, 
4:2934 (CONF-760374-) 
CONCENTRATING COLLECTORS/PERFORMANCE 
Focusing collectors: estimation of yield; effect of imperiections of 
the collector surface, 4:2932 (CONF-760374-) 
Novel solar collector using a large circular fresnel lens 
concentrator. Final report, 4:2946 (SAND-78-7023) 
CONCENTRATING COLLECTORS/RESEARCH PROGRAMS 
Overview of ERDA R and D program on concentrating 
collectors for solar heating, cooling, and industrial applications, 
4:2937 (CONF-770953-) 
CONCRETE-PLASTIC COMPOSITES/COMPRESSION 
STRENGTH 
Alternate materials of construction for geothermal applications. 
Progress report No. 15, October 1977-March 1978, 4:3005 
(BNL-50834) 
CONCRETE-PLASTIC COMPOSITES/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 15, October 1977-March 1978, 4:3005 
(BNL-50834) 
Cementing of geothermal wells. Progress report No. 7, October- 
December 1977, 4:3000 (BNL-50808) 
CONCRETES/DECOMPOSITION 
Light water reactor safety research program. Quarterly report, 
October-December 1977 (Corium-concrete interactions; vapor 
explosions), 4:3397 (NUREG/CR-0307(Vol.6)) 
CONCRETES/LATENT HEAT STORAGE 
Thermocrete and thermotile building components with isothermal 
heat storage, 4:3571 (CONF-770955-) 
CONCRETES/SORPTIVE PROPERTIES 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
CONDENSATION CHAMBERS/DYNAMIC LOADS 
Mark I Containment Program. Scaling analysis for modeling initial 
air clearing caused by reactor safety/relief valve discharge 
(BWR), 4:3374 (NEDC-23713) 
CONDENSED AROMATICS 
See also BENZOPYRENE 
PERYLENE 
PHENANTHRENE 
PYRENE 
CONDENSED AROMATICS/PYROLYSIS 
Investigation of mechanisms of hydrogen transfer in coal 
hydrogenation. Quarterly progress report, January-March 1977, 
4:2205 (FE-2305-9) 
CONNECTICUT/ENERGY CONSERVATION 
Connecticut's Home Energy Savers’ Program. Final report, 4:3689 
(TID-28486) 
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CONNECTICUT/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION INDUSTRY/ENERGY EFFICIENCY 
Residential energy design, 4:3791 (CONF-7710136-) 
CONSUMER PRODUCTS/ENERGY CONSUMPTION 
Energy consumption of household consumer products, 4:3746 
(CONF-7710136-) 
CONSUMER PRODUCTS/ENERGY EFFICIENCY 
Improving energy efficiency by Federal regulation, 4:3677 
(CONF-7710136-) 
CONTACTORS 
See SWITCHES 
CONTAINMENT BUILDINGS 
Mixing of radiolytic hydrogen in a closed containment 
compartment following a LOCA, 4:3515 
RALOC: a new model for calculation of local hydrogen 
concentrations in subdivided containments under LOCA, 
aspects, 4:3516 
CONTAINMENT SHELLS/ACOUSTIC EMISSION TESTING 
Acoustic emission testing for the integrity analysis of pressure 
containment structures (BWR; PWR), 4:3155 
CONTAINMENT SHELLS/LEAK DETECTORS 
Abnormal condition detector of a reactor container (Patent; 
LMFBR), 4:3237 
CONTAINMENT SPRAY SYSTEMS/DESIGN 
Rapid condensing device of vapor within a reactor (Patent; 
BWR), 4:3175 
CONTAINMENT SPRAY SYSTEMS/HYDRAULICS 
Investigation of hydraulic characteristics of centrifugal-jet 
atomizers, 4:3413 
CONTAINMENT SPRAY SYSTEMS/MATHEMATICAL 
MODELS 
Reactor containment spray calculation model, 4:3450 
CONTAINMENT SPRAY SYSTEMS/OPTIMIZATION 
Investigation of hydraulic characteristics of centrifugal-jet 
atomizers, 4:3413 
CONTAINMENT SYSTEMS 
See also CONTAINMENT SPRAY SYSTEMS 
Nonstationary pressure build up in full-pressure containments after 
a loss-of-coolant accident, 4:3523 
CONTAINMENT SYSTEMS/AIR FILTERS 
Post-accident filtration as a means of improving containment 
effectiveness, 4:3491 
CONTAINMENT SYSTEMS/COMPUTER CODES 
Containment code developmental verification at INEL, 4:3522 
CONTAINMENT SYSTEMS/CONDENSATION CHAMBERS 
Mark I Containment Program. Scaling analysis for modeling initial 
air clearing caused by reactor safety/relief valve discharge 
(BWR), 4:3374 (NEDC-23713) 
CONTAINMENT SYSTEMS/DESIGN 
Passive containment system in high earthquake motion, 4:3524 
CONTAINMENT SYSTEMS/HEAT TRANSFE 
Containment ice-condenser analysis using the COMPARE code, 


4:3521 
CONTAINMENT SYSTEMS/HYDRODYNAMICS 

Forces on submerged structures in insteady flow, 4:3513 

Small-scale modeling of hydrodynamic forces in pressure 
suppression systems: tests of the scaling laws, 4:3514 

CONTAINMENT SYSTEMS/PRESSURE SUPPRESSION 

Understanding poolswell in a Mark II type BWR, 4:3512 

CONTINENTAL SHELF/LEASING 

Final envircnmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2470 (NP-23416/1) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2471 (NP-23416/2) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2472 (NP-23416/3) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Appendices, 4:2473 (NP-23416/4) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Visuals, 4:2474 (NP-23416/5) 

CONTINUOUS MINERS/AUTOMATION 

Conceptual design of a fully automated continuous mining system 
operating under remote supervisory control. Final report, 
4:2270 (FE-9028-1) 

CONTINUOUS MINERS/NOISE POLLUTION CONTROL 

Noise control of an underground continuous miner, auger-type, 
4:2272 (MESA-IR-1056) 
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CONTINUOUS MINERS/REMOTE CONTROL 

Conceptual design of a fully automated continuous mining system 
operating under remote supervisory control. Final report, 
4:2270 (FE-9028-1) 

CONTRACTS 

CPAF at ID, 4:4900 (CONF-780423-) 

Experience with cost plus award fee contracts, 4:4910 (CONF- 
780423-) 

Incentive award fee contracting in DOE, 4:4898 (CONF-780423-) 

CONTRACTS/EVALUATION 

Experiences with CPAF contracting with a small ADP service 
contract, 4:4899 (CONF-780423-) 

CONTROL ELEMENTS/EXTRAPOLATION LENGTH 

Linear extrapolation distance for a black cylindrical control rod 
with the pulsed neutron method, 4:3323 

CONTROL ROD DRIVES/DESIGN 

Control Rod Ejection Retardation Assembly (Patent), 4:3324 

Control rod driving machine in a reactor (Patent; BWR), 4:3327 

Removal blocking monitor for control rods (Patent), 4:3325 

CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL ROOMS/DESIGN 

Control room human engineering influences on operator 

performance, 4:3441 
CONTROL THEORY (REACTOR) 

See REACTOR KINETICS 
CONTROLLED TERMINOLOGY 

See STANDARDIZED TERMINOLOGY 
CONVEYORS/MAINTENANCE 

How to maintain your mine belt conveyors, 4:2358 

CONVEYORS/NOISE POLLUTION CONTROL 

Noise control of an underground continuous miner, auger-type, 

4:2272 (MESA-IR-1056) 
COOK INLET 
See GULF OF ALASKA 
COOLANT CLEANUP SYSTEMS/OPERATION 

Method of constant flow rate injection of oxygen (Patent; BWR), 

4:3168 
COOLANT CLEANUP SYSTEMS/PERFORMANCE 
Recent work on sodium-cooled reactor purification systems, 
4:3217 (HEDL-SA-1446) 
COOLANTS 
(See also specific coolant materials.) 
COOLANTS/MATERIALS TESTING 
Fusion Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
COOLERS 
See HEAT EXCHANGERS 
COOLING PONDS/ENVIRONMENTAL EFFECTS 
Cooling pond fog studies, 4:4404 (ORNL/TM-6248) 
COOLING PONDS/VAPOR CONDENSATION 
Cooling pond fog studies, 4:4404 (ORNL/TM-6248) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CLOSED-CYCLE COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
Power plant chemistry, 4:3308 
COOLING SYSTEMS/BIOLOGICAL FOULING 

Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM-6459) 

COOLING SYSTEMS/COMPARATIVE EVALUATIONS 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

COOLING SYSTEMS/ENVIRONMENTAL EFFECTS 

Atmospheric studies related to a Hanford nuclear energy center, 
4:4382 (PNL-2500(Pt.3)) 

Marine fisheries review, Volume 39, Number 10, October 1977, 
4:4519 (PB-277787) 

Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 

COOLING SYSTEMS/THERMAL EFFLUENTS 

Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. Annual report No. 
2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 

Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 

COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
COOLING TOWERS/DESIGN 

Non-ideal flow model for the design of spray towers for the 

recovery of low grade heat, 4:3824 (CONF-760588-P3) 


COPPER COMPLEXES/CHEMICAL RADIATION 


COOLING TOWERS/ECONOMIC ANALYSIS 

User’s manual for the BNW-II optimization code for dry/wet- 

cooled power plants, 4:3032 (PNL-2674(Vol.1)) 
COOLING TOWERS/EMISSION 

Cooling tower drift: experiment design for comprehensive case 
study, 4:4273 (PNL-2500(Pt.3)) 

COOLING TOWERS/ENVIRONMENTAL EFFECTS 

Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976-September 
1977, 4:4400 (ORNL/TM-6248) 

COOLING TOWERS/EXPERIMENT PLANNING 
Cooling tower drift: experiment design for comprehensive case 
study, 4:4273 (PNL-2500(Pt.3)) 
COOLING TOWERS/FEEDWATER 
Reverse osmosis to achieve water control and recycle, 4:3833 
COOLING TOWERS/PERFORMANCE 

Non-ideal flow model for the design of spray towers for the 

recovery of low grade heat, 4:3824 (CONF-760588-P3) 
COOLING TOWERS/PLUMES 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

COOLING TOWERS/SITE SELECTION 

Plumes from one and two cooling towers, 4:4409 (ORNL/TM- 
6248) 

COOLING TOWERS/THERMAL EFFLUENTS 

Local precipitation increases caused by scavenging of cooling 
tower plumes, 4:4411 (ORNL/TM-6248) 

Rainfall enhancement due to scavenging of cooling tower 
condensate, 4:4412 (ORNL/TM-6248) 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

COOLING TOWERS/WASTE HEAT 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPPER/BIOLOGICAL ACCUMULATION 

Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 

Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 

COPPER/BIOLOGICAL EFFECTS 

Sensitivity of Macrocystis gametophytes to copper, 4:4528 

(UCRL-52481) 
COPPER/CHARGED-PARTICLE TRANSPORT 

Transport equation theory of electron backscattering and x-ray 

production (30 keV), 4:4579 (LBL-7356) 
COPPER/ECOLOGICAL CONCENTRATION 

Trace metal concentrations in sediments from Long Island Sound, 
4:4447 

Trace metals in sediments of Raritan Bay, 4:4448 

COPPER/ELECTRON COLLISIONS 
Transport equation theory of electron backscattering and x-ray 
production (30 keV), 4:4579 (LBL-7356) 
COPPER/FRENKEL DEFECTS 
Efficiency of defect production in cascades, 4:3967 
COPPER/PHYSICAL RADIATION EFFECTS 

Electron microscope studies of the nature of defect clusters in 
copper, 4:3975 

Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 

COPPER/SUPPLY AND DEMAND 

World demand for raw materials in 1985 and 2000, 4:3639 (PB- 

277707) 
COPPER/THICKNESS 
Plating thickness standards. Milestone report, 4:3903 (BDX-613- 
1805(Rev.)) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
MONEL 
COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 

Observations of dislocations near 6’ precipitates in neutron- 

irradiated Al-4% Cu by WBDF, 4:3960 (CONF-7808 18-4) 
COPPER BASE ALLOYS 

See also BRASS 
COPPER BASE ALLOYS/CORROSION RESISTANCE 

Use of a alloy materials for offshore sea water piping, 
4:4153 

COPPER COMPLEXES/CHEMICAL RADIATION EFFECTS 

Photochemistry of macrocyclic copper(II) complexes. 

Photoinduced redox reactions of Cu[13-AtH]**, 4:4051 





COPPER COMPLEXES/CHEMICAL REACTIONS 


COPPER COMPLEXES/CHEMICAL REACTIONS 
Effect of ye structure on the photosensitizing efficiencies of 
porphyrins, 4:4053 
COPPER COMPLEXES /PHOTOCHEMISTRY 
Photochemistry of macrocyclic copper(II) complexes. 
Photoinduced redox reactions o _— AtH]?*!, 4:4051 
COPPER ORES/ORE PROCESSIN 
Cu/U ore-leaching route cuts aaien, trims costs, 4:2581 
COPPER OXIDES/SOLUBILITY 
Water regime for supercritical units. Chapter 6. Solubility of 
impurities in the medium in supercritical units, 4:4017 (NP-tr- 
2018 


COPPER SULFIDES/SPRAY COATING 
Recent progress in low cost CdS-Cw2S solar cells, 4:2731 (CONF- 
760374-) 
CORE CATCHERS/DESIGN 
Safety equipment of a reactor (Patent; LMFBR), 4:3248 
CORE SPRAY SYSTEMS/CHEMICAL REACTIONS 
Effect of carbon dioxide upon partition equilibrium of iodine 
between air and aqueous sodium hydroxide solutions (PWR), 
4:3412 
CORE SPRAY SYSTEMS/TESTING 
Top-spray cooling of heated rods under simulated loss of coolant 
conditions, 4:3477 
CORIUM/CHEMICAL REACTIONS 
Molten LWR core material interactions with water and with 
concrete, 4:3503 
Sustained molten steel/concrete interactions tests: a preliminary 
report on the feasibility of experimental techniques, 4:3387 
(NUREG/CR-0166) 
CORIUM/HEAT TRANSFER 
Debris bed studies and experiments at Sandia Laboratories 
(LMFBR), 4:3396 (NUREG/CR-0263) 
Status of the post accident heat removal program at GfK for fast 
breeder reactors, 4:3360 (ANL-78-10) 
CORIUM/THERMODYNAMIC PROPERTIES 
LWR core melt down accident: a materials viewpoint, 4:3501 
CORROSION PRODUCTS/REMOVAL 
Removal of sodium/sodium water reaction products from the 
MSG by reaction with organic solvents (LMFBR), 4:3220 (MP- 
45-SA-002) 
COSMIC DUST/LIGHT SCATTERING 
Radiative transfer in dusty nebulae, 4:4562 (N-78-16963) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/ENERGY SPECTRA 
Diffuse gamma radiation, 4:4554 (N-78-15985) 
COSMIC RADIATION/ISOTOPE RATIO 
Investigation of techniques for the measurement and interpretation 
of — ray isotopic abundances. PH.D. thesis, 4:4555 (N-78- 
6984 


COSMIC RAY PROPAGATION 
Investigation of techniques for the measurement and interpretation 
of — ray isotopic abundances. PH.D. thesis, 4:4555 (N-78- 
16984 


COSMIC RAY PROPAGATION/SIMULATION 
Charge-equilibrium and radiation of low-energy cosmic rays 
passing through interstellar medium, 4:4553 (N-78-15984) 
COSMIC RAY SOURCES/ISOTOPE RATIO 
Investigation of techniques for the measurement and interpretation 
of — ray isotopic abundances. PH.D. thesis, 4:4555 (N-78- 


16984 
COSMIC RAY SPECTROMETERS/MASS RESOLUTION 
Investigation of techniques for the measurement and interpretation 
of cosmic ray isotopic abundances. PH.D. thesis, 4:4555 (N-78- 
16984) 
COSMOLOGICAL MODELS 
Gravitation, 4:4671 (N-78-16522) 
COVER GAS 
(Nonreactive gas covering the sodium coolant in a reactor vessel.) 
COVER GAS/PURIFICATION 
— for purifying a primary cover gas (Patent; LMFBR), 
COVERINGS/SERVICE LIFE 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
COVERINGS/WEATHERING 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
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CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRG PROCESSES/DEMONSTRATION PLANTS 
Phase I: the pipeline gas demonstration plant. Quarterly technical 
progress report, October 1-December 31, 1977 (British Gas/ 
Lurgi slagging gasifier), 4:2172 (FE-2542-2) 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROPS/ANAEROBIC DIGESTION 
Large and small applications of energy farming, 4:2689 (CONF- 
7710136-) 
CROPS/MEETINGS 
Crop resources (18 papers), 4:3646 
CROPS/PRODUCTION 
Agriculture and energy (NSF-sponsored symposium; 52 papers), 
4:3748 


Economic restraints on reduced energy use in agriculture, 4:3672 
(CONF-7710136-) 
Overview of potential impacts of changing petroleum energy 
prices on grain farms, 4:3616 (CONF-7710136-) 
CROPS/SOLAR DRYING 
Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:2916 (CONF-770955-) 
CRUCIBLES/FABRICATION 
Development of mullite substrates and containers. silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
2, 4:2788 (DOE/JPL/954878-2) 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
CRYOPUMPS/SPECIFICATIONS 
Long-run cryopump intended for a particle accelerator, 4:4894 
CRYSTAL GROWTH/EQUIPMENT 
Continuous liquid feed Czochralski growth. LSSA Large Area 
Silicon Sheet Task. Quarterly report No. 3, April-June 1978, 
4:2789 (DOE/JPL/954886-3) 
CULTIVATION TECHNIQUES/EVALUATION 
Impact of changing net returns on minimum energy requirements 
or grain farms, 4:3706 (CONF-7710136-) 
CULTURES (CELLS) 
See CELL CULTURES 
CURIUM 248 TARGET/CALCIUM 48 REACTIONS 
Search for superheavy elements with half-lives between a few 
minutes and several hundred days, produced in the **Ca + 
248Cm reaction, 4:4648 
CUTTING TOOLS/ECONOMICS 
Cutting winning hard high-volatiles coal at Goettelborn colliery, 


CYANIDES/PHASE TRANSFORMATIONS 
Structural phase transformations and temperature dependent 
Raman spectra of CszLiFe(CN)., 4:3901 
CYANIDES/PHOTOCHEMICAL REACTIONS 
Sequential two photon dissociation of cyanobenzene cation, 4:4054 
CYANIDES/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of CszLiFe(CN)., 4:3901 
CYANOCOBALAMIN 
See VITAMIN B-12 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLOALKANES/PHOTOCHEMISTRY 
Biradical double trapping by nitric oxide. An electron spin 
resonance study, 4:4050 
CYCLONE SEPARATORS/COMPARATIVE EVALUATIONS 
Evaluation of a Pressurized-Fluidized Bed Combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1978, 4:3037 (FE-2371-29) 
CYCLONE SEPARATORS/PERFORMANCE 
Cleaning of gases from the incineration of waste materials, 4:3847 
CYLINDERS/ELECTRICAL PROPERTIES 
Experimental study of the use of Bethe hole theory for wires 
behind apertures, 4:4675 (UCRL-52443) 
CYSTEAMINE 
See MEA 
CZECHOSLOVAKIA/AIR POLLUTION ABATEMENT 
Ways of complex coal utilization at present and in future in the 
Czech economy, 4:2256 
CZECHOSLOVAKIA/MINE RESCUE 
Czechoslovakia’s mine rescue service, 4:2357 
CZECHOSLOVAKIA/SOLAR FLUX 
Energy of solar radiation and its distribution all over the world 
with regard to conditions prevailing in Czechoslovakia, 4:2725 
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D-1865 RESONANCES/HADRONIC PARTICLE DECAY 
Charmed-D-meson production by neutrinos, 4:4611 
DAMS/EMBANKMENTS 
Pore pressure and movement in embankment dams, 4:2705 
DAMS/FAILURES 
Pore pressure and movement in embankment dams, 4:2705 
DAMS/INSPECTION 
Economics of instrumentation for dam surveillance, 4:2708 
DARRIEUS ROTORS/OPERATION 
230 kW-wind energy converter with vertical rotation axis at the 
Magdalen Islands (Canada), 4:3017 
DATA ACQUISITION SYSTEMS 
Equipment management system using bar code identification as a 
data input media, 4:4924 (CONF-780423-) 
DATA ACQUISITION SYSTEMS/DIGITAL COMPUTERS 


Practical clinical applications of the computer in nuclear medicine, 


4:4483 (ORO-2401-114) 
DATA PROCESSING/CONTRACTS 
AL CPAF guidelines, 4:4911 (CONF-780423-) 
CPAF at ID, 4:4900 (CONF-780423-) 
Experiences with CPAF contracting with a small ADP service 
contract, 4:4899 (CONF-780423-) 
Incentive award fee contracting in DOE, 4:4898 (CONF-780423-) 
DATA PROCESSING/EVALUATION 
Evaluation of a processing technique for transient data (Prony’s 
method), 4:4132 
DATA PROCESSING/FORECASTING 
Report of special task group on DOE ADP long range 
forecasting, 4:4919 (CONF-780423-) 
DATA PROCESSING/MEETINGS 
Proceedings of the AESOP conference (Association for Energy 
Systems, Operations, and Programming, Amarillo, Texas, April 
18--20, 1978), 4:4909 (CONF-780423-) 
DATA PROCESSING/ORGANIZING 
President's ADP reorganization, 4:4902 (CONF-780423-) 
DAUGHTER PRODUCTS/RADIATION MONITORING 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
DAWSONITE/EXPLORATION 
Conditions for the formation of Dawsonite in coal-bearing 
deposits of the Kuzbass Balakhonian Series, 4:2266 
DAWSONITE/GEOLOGY 
Conditions for the formation of Dawsonite in coal-bearing 
deposits of the Kuzbass Balakhonian Series, 4:2266 
DC SYSTEMS 
See also EHV DC SYSTEMS 
DC SYSTEMS/CONTROL SYSTEMS 
Bang-bang-type optimal constant current control of parallel ac-dc 
power transmission systems, 4:3112 
DC TO AC INVERTERS 
See INVERTERS 
DECARBOXYLASE/INHIBITION 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
DECOMMISSIONING 
See REACTOR DECOMMISSIONING 
DECOMMISSIONING/SOCIO-ECONOMIC FACTORS 
Environmental Development Plant (EDP): decontamination and 
decommissioning, 4:3631 (DOE/EDP-0028) 
DECONTAMINATION/SOCIO-ECONOMIC FACTORS 
Environmental Development Plant (EDP): decontamination and 
decommissioning, 4:3631 (DOE/EDP-0028) 
DEHYDRATORS/ENERGY CONSERVATION 
Energy conservation in fruit dehydrators utilizing recirculation of 
exhaust air and heat recovery heat exchangers. Final report, 
4:3821 (COO-2916-4) 
DELAWARE/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 
DELAYED NEUTRONS/COINCIDENCE SPECTROMETRY 
Development of fast neutron spectrometer system for study of 
short-lived nuclides important to the decay heat problem. Final 
report, July 15, 1977-December 31, 1977. UCB-ENG-4485, 
4:4241 (UCRL-13880) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPOSITION/CALCULATION METHODS 
Field particle deposition measurement by mass balance using 
ambient radioactive particles and airborne soil, 4:4397 (PNL- 


2500(Pt.3)) 


DEUTERON REACTIONS/STRIPPING 


DEPOSITION/MATHEMATICAL MODELS 

Further comparison of gaussian diffusion-deposition models, 

4:4376 (PNL-2500(Pt.3)) 
DEPOSITION/VELOCITY 

Dependence of deposition velocity on distance downwind of a 
point source of atmospheric contamination, 4:4366 (PNL- 
2500(Pt.3)) 

Improved predictive dry deposition velocity correlations, 4:4374 
(PNL-2500(Pt.3)) 

DEREGULATION/ECONOMIC IMPACT 
Household impacts of gasoline decontrol, 4:2464 (TID-28574) 
DESALINATION/MEETINGS 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:3814 (CONF-760588-P1) 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:4075 (CONF-760588-P3) 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:4012 (CONF-760588-P4) 

DESALINATION PLANTS/ECONOMICS 

Advanced desalination program: multibrine heater-multistage flash 
(MH-MSF) cycle, 4:4074 (CONF-760588-P2) 

Impact of rising fuel prices on regional water supply development 
based on desalinated water, 4:4070 (CONF-760588-P 1) 

Increase in energy cost and high performance ratio desalting 
plants, 4:4069 (CONF-760588-P 1) 

DESALINATION PLANTS/ENERGY CONSUMPTION 

Advanced desalination program: multibrine heater-multistage flash 
(MH-MSF) cycle, 4:4074 (CONF-760588-P2) 

DESALINATION PLANTS/ENERGY LOSSES 

Loss of available energy in desalination plant, 4:4071 (CONF- 
760588-P 1) 

DESALINATION PLANTS/ENERGY SOURCES 

Comparative analysis of different energy sources for desalination 
of water from the Red Sea and the Indian Ocean, 4:4073 
(CONF-760588-P2) 

DESALINATION PLANTS/MEETINGS 

Proceedings of the fifth international symposium on fresh water 

from the sea, 4:4072 (CONF-760588-P2) 
DESALINATION PLANTS/OPERATION 

Advanced desalination program: multibrine heater-multistage flash 

(MH-MSF) cycle, 4:4074 (CONF-760588-P2) 
DESALINATION PLANTS/PERFORMANCE 

Increase in energy cost and high performance ratio desalting 
plants, 4:4069 (CONF-760588-P1) 

DESALINATION REACTORS/FEASIBILITY STUDIES 

Comparative analysis of different energy sources for desalination 
of water from the Red Sea and the Indian Ocean, 4:4073 
(CONF-760588-P2) 

DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
See also HOT GAS CLEANUP 
DESULFURIZATION/CHEMISTRY 
Chemistry of flue gas desulfurization, 4:308 
DESULFURIZATION/COMPARATIVE EVALUATIONS 
FGD.: a viable alternative, 4:4168 
DESULFURIZATION/REVIEWS 

Environmental control implications of generating electric power 
from coal. 1977 technology status report. Appendix F. Flue gas 
desulfurization in the United States, 1977 (108 references), 
4:2247 (ANL/ECT-3(App.F)) 

DETONATION WAVES 
See SHOCK WAVES 
DEUTERIUM/HYPERFINE STRUCTURE 

ESR studies of hydrogen hyperfine spectra in irradiated vitreous 

silica, 4:4577 
DEUTERIUM/ISOTOPE EFFECTS 

Localization of the dry electron by OH and OD groups in 
alcoholic and in aqueous systems, 4:4048 

Properties and reactions of ketene in the gas phase by ion 
cyclotron resonance spectroscopy and photoionization mass 
spectrometry. Proton affinity, site ee of protonation, and 
heat of formation of ketene, 4: 

Thermal rate constants, energy caeaiiien and isotope effect for 
laser initiated halogen-hygrogenhalide reactions, 4:4031 (LBL- 
8051) 

DEUTERIUM IONS/BIOLOGICAL RADIATION EFFECTS 

Effect of reduced pressure on radiation sensitivity of synchronized 
V79 cells (X radiation, deuteron ions), 4:4492 (COO-3243-6) 

DEUTERIUM IONS/INTERATOMIC FORCES 
Possible molecular effects after dissociation of polyatomic 
deuterons, 4:4655 (COO-3243-6) 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERON REACT ——— 
Nuclear levels in '*°Os, 4:464 





DEUTERONS/BIOLOGICAL RADIATION EFFECTS 


DEUTERONS/BIOLOGICAL RADIATION EFFECTS 
Effect of reduced pressure on radiation sensitivity of synchronized 
V79 cells (X radiation, deuteron ions), 4:4492 (COO-3243-6) 
Molecular ion beam: cytogenetic effects of 1.8 MeV single and 
paired deuterons on Chinese hamster V-79 cells, 4:4509 (COO- 
3243-6) 
DEUTERONS/INTERATOMIC FORCES 
Possible molecular effects after dissociation of polyatomic 
deuterons, 4:4655 (COO-3243-6) 
DEUTERONS/LET 
Charged particle beams for radiobiology at RARAF, 4:4655 
(COO-3243-6) 
DEUTERONS/MICRODOSIMETRY 
Analysis for the molecular beam experiment, 4:4503 (COO-3243-6) 
DEVELOPING COUNTRIES/AGRICULTURE 
Agriculture and energy (NSF-sponsored symposium; 52 papers), 
4:3748 
DEVELOPING COUNTRIES/APPROPRIATE TECHNOLOGY 
UNCSTD.: will politics obscure realities (UN Conference on 
Science and Technology for Development, 1979), 4:3622 
DEVELOPING COUNTRIES/ECONOMIC DEVELOPMENT 
Debt problem of developing countries, 4:3623 
DEVELOPING COUNTRIES/ENERGY DEMAND 
Energy needs of the developing countries, 4:3704 (CONF- 
7710136-) 
DEVELOPING COUNTRIES/NUCLEAR POWER 
Energy needs of the developing countries, 4:3704 (CONF- 
7710136-) 
Nuclear power in developing countries, 4:3662 
Nuclear power and its fuel cycle. Proceedings series. Volume 6. 
aaa power in developing countries, 4:3125 (STI/PUB- 
465(Vol.6)) 
DEVELOPING COUNTRIES/PHOTOVOLTAIC POWER 
PLANTS 
Utilization of solar energy in developing countries: identifying 
some potential markets, 4:2836 (DOE/NASA/1022-78/41) 
DEVELOPING COUNTRIES/SOLAR ENERGY 
General ideas on solar energy utilization in developing countries, 
4:2715 (CONF-760374-) 
DEVELOPING COUNTRIES/TRADE 
Political aspects of raw — and the situation of the German 
mining industry 1977, 4:364 
DIAL PAINTERS/ OCCUPATIONAL DISEASES 
Long-term effects of radium exposure in female dial workers: 
differential white blood cell count, 4:4497 
DIAMINOBIPHENYL 
See BENZIDINE 
DIAMOND DRILLING EQUIPMENT 
See DRILLING EQUIPMENT 
DICTIONARIES 
Abbreviations for technical writers, 4:4939 (SAND-78-1341) 
DIELECTRIC TRACK DETECTORS 
Commercial implementation of track etch neutron dosimetry, 
4:4235 (PNL-2449) 
Neutron dosimetry at Fontenay-aux-Roses, France, 4:4232 (PNL- 
2449) 


DIELECTRIC TRACK DETECTORS/ETCHING 
Electrochemical etching for personnel neutron dosimetry, 4:4234 
(PNL-2449) 
Some experiences on the electrochemical etching amplification of 
charged particle tracks in polymers, 4:4236 (PNL-2449) 
DIESEL ENGINES 
New Leyland diesel test facility, 4:3861 
DIESEL ENGINES/ADIABATIC PROCESSES 
Adiabatic turbocompound engine performance prediction, 4:3865 
DIESEL ENGINES/AIR POLLUTION ABATEMENT 
Diesel emissions and mine ventilation, 4:2301 
DIESEL ENGINES/AVAILABILITY 
Dormancy vs. over-testing and the effect on diesel generator 
availability (Emergency use), 4:3061 
DIESEL ENGINES/DEMONSTRATION PROGRAMS 
Dept. of Energy/Dept. of Transportation Gas Turbine Transit 
Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 


1) 
DIESEL ENGINES/DESIGN 
Development of a 5.7 litre V8 automotive diesel engine, 4:3866 
Future for diesel drives, and problems relating to their operation, 
in coal mines, 4:4146 
DIESEL ENGINES/EXHAUST GASES 
Diesel emissions and mine ventilation, 4:2301 
Diesel exhaust aerosol particle size distributions: comparison of 
theory and experiment, 4:3862 
Experimental study of diesel engine cylinder: averaged NO/sub x/ 
histories, 4:3863 
Future for diesel drives, and problems relating to their operation, 
in coal mines, 4:4146 
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DIESEL ENGINES/FUEL CONSUMPTION 
Some countermeasures to cope with the energy saving of marine 
propulsion diesel engines: reduced speed operations over a long 
period, 4:3813 
DIESEL ENGINES/FUEL ECONOMY 
Energy use and other comparisons between diesel and gasoline 
pickup trucks. Interim report Oct 76-Jun 77, 4:3860 (PB-277464) 
DIESEL ENGINES/FUEL INJECTION SYSTEMS 
Technique for the diagnosis of malfunctions in diesel injection 
systems, 4:3864 
DIESEL ENGINES/OPERATION 
Some countermeasures to cope with the energy saving of marine 
propulsion diesel engines: reduced speed operations over a long 
period, 4:3813 
DIESEL ENGINES/RELIABILITY 
Energy use and other comparisons between diesel and gasoline 
pickup trucks. Interim report Oct 76-Jun 77, 4:3860 (PB-277464) 
DIESEL ENGINES/THERMAL EFFICIENCY 
Future for diesel drives, and problems relating to their operation, 
in coal mines, 4:4146 
DIESEL FUELS/HEALTH HAZARDS 
EPA program to assess the public health significance of diesel 
emissions, 4:4533 
DIFFERENTIAL EQUATIONS/ANALYTICAL SOLUTION 
Painleve functions of the third kind, 4:4678 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Better software for ODEs, 4:4928 (SAND-78-1352) 
Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. II. Solution strategy and examples, 
:4680 


4: 
DIFFUSERS/PERFORMANCE TESTING 
Effect of boundary layer slot suction on efficiency of 
turbomachine outlet diffusers, 4:3050 
DIFFUSION 
Documentation of the Hanford 67-series atmospheric field 
diffusion experiments, 4:4377 (PNL-2500(Pt.3)) 
DIFFUSION/CALCULATION METHODS 
Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. I. Theory, 4:4679 
Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. II. Solution strategy and examples, 
:4680 


DIFFUSION/MATHEMATICAL MODELS 
Behavior of lateral diffusion parameters, 4:4367 (PNL-2500(Pt.3)) 
Explicit studies of the quantum theory of light interstitial diffusion, 
4:3913 (SAND-78-1218C) 
Further comparison of gaussian diffusion-deposition models, 
4:4376 (PNL-2500(Pt.3)) 
Lagrangian similarity modeling of vertical diffusion from a surface 
source, 4:4375 (PNL-2500(Pt.3)) 
DIGITAL COMPUTERS/USES 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
DIMETHYLBENZENES 
See XYLENES 
2-2-DIMETHYLPROPANE/MOLECULAR STRUCTURE 
X-ray diffraction study of liquid neopentane and tertiary butyl 
alcohol, 4:4035 (CONF-780942-2) 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
PHOTOELECTRIC CELLS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
Beam and plasma direct converters, 4:4856 (UCRL-81610) 
DIRECTIONAL DRILLING 
Experimental method of determination of the deflecting force 
arising during interaction between the bit and a sloping 
anisotropic rock deposit, 4:2414 
DISASTERS 
See ACCIDENTS 
DISLOCATIONS/ELASTICITY 
Edge-dislocation displacements in an elastic strip, 4:4664 
DISLOCATIONS/STRESSES 
Stress field of a dislocation lying in a plate, 4:4663 
DISPERSION NUCLEAR FUELS 
(A dispersion of nuclear fuel particles in a solid.) 
DISPERSION NUCLEAR FUELS/CRUSHING 
Design evaluation of the HTGR fuel element size reduction 
system, 4:2587 (GA-A-14859) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
DEMONSTRATION PROGRAMS 
Department of Energy/Sandia Laboratories solar-powered 
irrigation program, 4:2924 (SAND-78-0950C) 
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DISTRIBUTED COLLECTOR POWER PLANTS/DESIGN 
Development of a 10 kW/sub e/ solar thermal power station, 
4:2864 (CONF-760374-) 
DISTRIBUTED COLLECTOR POWER PLANTS/ 
OPTIMIZATION 
Optimization of the sizing of a solar power plant in order to obtain 
minimum kWh costs, 4:2865 (CONF-760374-) 
DISTRIBUTED COLLECTOR POWER PLANTS/PILOT 
PLANTS 


Solar micro power plants with flat collectors, 4:2863 (CONF- 
760374-) 
DISTRIBUTED COLLECTOR POWER PLANTS/PLANNING 
Texas city plans for use of sun power, 4:2866 
DISTRICT COOLING 
Large-scale cold generation, 4:3774 
DISTRICT COOLING/OPERATION 
rT _— in the public district cold supply in the 
USA, 4 
DISTRICT ‘COOLING/PERFORMANCE 
Storing sunlight underground: the Solaterre System, 4:2979 
DISTRICT COOLING/TECHNOLOGY ASSESSMENT 
Operational experiences in the public district cold supply in the 
USA, 4:3773 
DISTRICT HEATING 
Adjustment of pipelines with high initial stresses due to self- 
compensation forces, 4:3776 
Electrical equipment of the basle district heating power station, 
4:3785 


Gas fired combined electric and heating plants and heating 
centers, 4:3771 
Performance and fields of application of gas turbine heat and 
power stations, 4:3067 
Possiblities for using gas-driven working machines, 4:3772 
Steam turbines in conventional combined district heating and 
power stations, 4:3784 
Turbotrol 4--an electronic turbine controller for steam turbines in 
district heating plants, 4:3056 
DISTRICT HEATING/CALCULATION METHODS 
Heat losses of hot-water pipelines, 4:3781 
DISTRICT HEATING/COST 
Costs of urban area retrofit to district heating and cooling systems: 
north-central cities, 4:3666 (ANL/ICES-TM-9) 
DISTRICT HEATING/DISTRICT HEATING 
Extension of a district heating supply system in Mannheim in the 
context of the demonstration project, 4:3778 
DISTRICT HEATING/ECONOMICS 
Economical design of district-heating power plants, 4:3783 
DISTRICT HEATING/FEASIBILITY STUDIES 
Global study on the possibilities of district heat supply from 
combined heat and power plants in the Federal Republic of 
Germany. Summary, 4:3788 
DISTRICT HEATING/HOT WATER 
Long-distance transmission of hot water for district heating 
(Profile of potential heat source/market distances), 4:3667 
(BNL-24823) 
DISTRICT HEATING/HOT-WATER SYSTEMS 
Experimental investigations of unsteady hydraulic conditions in 
hot water district-heating systems following heat carrier boiling- 
up, 4:3777 
DISTRICT HEATING/HUNGARY 
at al stations and heating plants (heat generation), 
4: 
DISTRICT HEATING/MEASURING METHODS 
Heat losses of hot-water pipelines, 4:3781 
DISTRICT HEATING/PERFORMANCE 
Storing sunlight underground: the Solaterre System, 4:2979 
DISTRICT HEATING/PIPELINES 
Heat losses of hot-water pipelines, 4:3781 
DISTRICT HEATING/PLANNING 
Extension of a district heating supply system in Mannheim in the 
context of the demonstration project, 4:3778 
DISTRICT HEATING/RETROFITTING 
Costs of urban area retrofit to district heating and cooling systems: 
north-central cities, 4:3666 (ANL/ICES-TM-9) 
DISTRICT HEATING/WASTE HEAT UTILIZATION 
Heat output from large power-station block units for district- 
heating supply, 4:3066 
DISTRICT OF COLUMBIA 
See WASHINGTON DC 
DIVERTORS/HEAT FLUX 
oan flux in the divertor region of DIVA, 4:4820 (JAERI-M-7287) 
A 
(Deoxyribonucleic acid.) 
DNA/ABUNDANCE 
Increased variability in nuclear DNA content of testis cells and 
spermatozoa from mice with irregular meiotic segregation, 
4:4477 


DROPLETS/EVAPORATION 


DNA/BIOLOGICAL VARIABILITY 
Increased variability in nuclear DNA content of testis cells and 
spermatozoa from mice with irregular meiotic segregation, 
4:4477 


DNA/CELL FLOW SYSTEMS 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 
DOMESTIC ANIMALS/PRODUCTION 
Agriculture and energy (NSF-sponsored symposium; 52 papers), 
4:3748 
DOSE DISTRIBUTIONS 
See RADIATION DOSE DISTRIBUTIONS 
DOSEMETERS 
See also ALBEDO-NEUTRON DOSEMETERS 
CALORIMETRIC DOSEMETERS 
EXOELECTRON DOSEMETERS 
PHOTOGRAPHIC FILM DOSEMETERS 
THERMOLUMINESCENT DOSEMETERS 
Report on neutron dosimetry work being performed in Europe, 
4:4240 (PNL-2449) 
DOSEMETERS/CALIBRATION 
Personnel neutron dosimeter calibration facilities at the National 
Bureau of Standards, 4:4237 (PNL-2449) 
DOSEMETERS/DESIGN 
New device for providing continuous personnel exposure 
tracking, 4:4496 (UNI-SA-46) 
DOSEMETERS/PERFORMANCE TESTING 
NRC program for performance testing of personnel dosimeters, 
4:4239 (PNL-2449) 
DRIFT INSTABILITY 
Boundary conditions for a simulation plasma in a magnetic field, 
4:4749 (IPPJ-307) 
Drift-mirror instability in a plasma of finite pressure with hot 
electrons, 4:4765 
Theory of drift and trapped-electron instabilities, 4:4752 (PPPL- 
1467 


DRIFT INSTABILITY/MEASURING METHODS 
Measurement of instabilities in a hot and dense plasma using 
millimeter wave scattering techniques, 4:4717 
DRIFT INSTABILITY/NUMERICAL SOLUTION 
Numerical study of drift-Alfven waves in a sheared magnetic field, 
4:4768 (ORNL/TM-6508) 
DRILL BITS 
See also DRILLING EQUIPMENT 
DRILL BITS/FABRICATION 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:4100 (SAND-78-0318C) 
DRILL BITS/PERFORMANCE TESTING 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:4100 (SAND-78-0318C) 
DRILL PIPES/DEFORMATION 
Deformation of the inner wall of the drive chain sleeve during 
press fitting, 4:2420 
DRILL PIPES/STRESS ANALYSIS 
Deformation of the inner wall of the drive chain sleeve during 
press fitting, 4:2420 
DRILLING 
See also WELL DRILLING 
DRILLING/BIBLIOGRAPHIES 
Enhanced recovery, improved drilling methods: selected 
abstracts, 4:2406 (TID-4599) 
DRILLING EQUIPMENT 
See also DRILL BITS 
DRILL PIPES 
DRILLING EQUIPMENT/CONTROL SYSTEMS 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 
DRILLING EQUIPMENT/DESIGN 
Tasks of systemic development of drilling technology, 4:2421 
DRILLING EQUIPMENT/TESTING 
Review of the Drilling R and D Program at Sandia, 4:3004 
(SAND-78-0704C) 
DRILLING FLUIDS/CHEMICAL PREPARATION 
Some problems of rheology of drilling fluids treated with 
carboxymethylcellulose (cmc), 4:2415 
DRILLING FLUIDS/DEGASSING 
Degasification system (Patent), 4:2413 
DRILLING FLUIDS/RHEOLOGY 
Some problems of rheology of drilling _ treated with 
carboxymethylcellulose (cmc), 4:2415 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DROPLETS/EVAPORATION 
Combustion of multicomponent fuel droplets. Progress report, 1 
July 1977-30 June 1978, 4:4060 (COO-4449-1) 





DROPLETS/PARTICLE SIZE 


Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248) 

DROPLETS/PARTICLE SIZE 

Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248). 

DROPLETS/PRODUCTION 

Combustion of multicomponent fuel droplets. Progress report, 1 

July 1977-30 June 1978, 4:4060 (COO-4449-1) 
DRY-TYPE COOLING TOWERS 

See CLOSED-CYCLE COOLING SYSTEMS 
DUAL-PURPOSE POWER PLANTS 

Nuclear desalination for Saudi Arabia: an appraisal, 4:3654 

Steam turbines in conventional combined district heating and 
power stations, 4:3784 

DUAL-PURPOSE POWER PLANTS/CO-GENERATION 

Conversion of primary energy. Pt. 3, 4:3641 

DUAL-PURPOSE POWER PLANTS/ECONOMICS 

Economical design of district-heating power plants, 4:3783 

Gas turbine, an energy source for a distillation plant, 4:3065 
(CONF-760588-P2) 

Increase in energy cost and high performance ratio desalting 
plants, 4:4069 (CONF-760588-P 1) 

DUAL-PURPOSE POWER PLANTS/ELECTRICAL 

EQUIPMENT 

Electrical equipment of the basle district heating power station, 
4:3785 

DUAL-PURPOSE POWER PLANTS/FUEL ECONOMY 

Gas fired combined electric and heating plants and heating 
centers, 4:3771 

Possiblities for using gas-driven working machines, 4:3772 

DUAL-PURPOSE POWER PLANTS/GAS TURBINES 

Gas turbine, an energy source for a distillation plant, 4:3065 
(CONF-760588-P2) 

DUAL-PURPOSE POWER PLANTS/OPERATION 

Gas turbine, an energy source for a distillation plant, 4:3065 
(CONF-760588-P2) 

DUAL-PURPOSE POWER PLANTS/PERFORMANCE 

Performance and fields of application of gas turbine heat and 

wer stations, 4:3067 
DUAL-PURPOSE POWER PLANTS/PLANNING 

Comparing different arrangements of = stations combined 

with sea-water distillation plants, 4 
Se POWER PLANTS/POWER RANGE 10-100 


Electrical equipment of the basle district heating power station, 
4:378 


DUCTS/HEAT TRANSFER 
Use of the structural method and of Laplace transformation in 
solving problems of heat transfer for ducts and pipes with 
intricately-shaped cross sections, 4:3319 
DUOPLASMATRONS/BEAM CURRENTS 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
DUOPLASMATRONS/BEAM PROFILES 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
DUOPLASMATRONS/DESIGN 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
DUOPLASMATRONS/PENNING DISCHARGES 
- ion source studies, 4:4580 (SAND-77-1789) 


See also COSMIC DUST 
DUSTS/AEROSOL MONITORING 
Waste gas technology, 4:4391 
DUSTS/AIR POLLUTION CONTROL 
Statistical methods for the evaluation of dust emission 
measurements, 4:4386 
DUSTS/CONTAMINATION 
Airborne soil concentrations (Pu), 4:4430 (PNL-2500(Pt.3)) 
DUSTS/CONTROL 
Collective and individual prevention, 4:2306 
Pneumoconiosis in mines and preventive measures, 4:2359 
DUSTS/EXPLOSIONS 
Explosive dusts, 4:2360 
Propagation of laminar pulverized coal-air flames, 4:2352 
DUSTS/IGNITION 
Ignition characteristics of mining products, 4:2364 
DUSTS/PRODUCTION 
Dust generator for laboratory use, 4:2361 
DYE LASERS/BLEACHING 
Laser dye stability. Pt. 4. Photodegradation relationships for 
bicyclic dyes in alcohol solutions, 4:4108 
DYE — ae SPECTRA 
Dye lasers 
DYE LASERS/OPTICAL PUMPING 
Effect of spectral composition of pumping on the photoreactions 
of Rhodamine 6 Zh, 4:4119 
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Mutual connection between changes in the characteristics of laser 
radiation and pumping tubes in prolonged operation, 4:4118 
DYE LASERS/OSCILLATION MODES 
Divergence of a dye laser beam, 4:4109 
DYE LASERS/STABILITY 
Laser dye stability. Pt. 4. Photodegradation relationships for 
bicyclic dyes in alcohol solutions, 4:4108 
DYNAMIC FUNCTION STUDIES/DATA ACQUISITION 
SYSTEMS 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
DYNAMIC STUDIES (BIOLOGICAL) 
See DYNAMIC FUNCTION STUDIES 
DYSPROSIUM 158/HIGH SPIN STATES 
Evidence for “massive transfer’’ in heavy-ion reactions on rare- 
earth targets, 4:4644 
DYSPROSIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
DYSPROSIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 


EARTH ATMOSPHERE 
See also TONOSPHERE 
SURFACE AIR 
EARTH ATMOSPHERE/BIOLOGICAL ACCUMULATION 
Accumulation of fossil CO2 in the atmosphere and the sea, 4:4449 
EARTH ATMOSPHERE/CHEMICAL COMPOSITION 
Possible variations in atmospheric ozone related to the eleven year 
solar cycle, 4:4560 (UCRL-80473(Rev.1)) 
EARTH ATMOSPHERE/ELECTRIC FIELDS 
Perturbations in the Earth's electric field produced by low-altitude 
nuclear detonations, 4:4568 (UCID-17800) 
EARTH ATMOSPHERE/ELECTRON BEAMS 
Laboratory and space experiments on beam-plasma interaction, 
4:4685 (IPPJ-286) 
EARTH ATMOSPHERE/MODIFICATIONS 
The possible impact of fluorocarbons and halocarbons on ozone, 
4:4281 (PB-277035) 
EARTH ATMOSPHERE/NUCLEAR EXPLOSIONS 
Perturbations in the Earth’s electric field produced by low-altitude 
nuclear detonations, 4:4568 (UCID-17800) 
EARTH ATMOSPHERE/THERMAL POLLUTION 
Impact of a Hanford Nuclear Energy Center on cloudiness and 
insolation, 4:3342 (PNL-2638) 
EARTH CRUST/HEAT FLUX 
Model simulating fusion of the earth's crust rocks in presence of 
inhomogeneous convective, 4:3011 
EARTH PLANET/BOUNDARY LAYERS 
Planetary boundary layer profile studies under inversion 
conditions, 4:4364 (PNL-2500(Pt.3)) 
EARTH-COVERED BUILDINGS/HUMIDITY CONTROL 
Earth-covered residence concept for humid continental region, 
4:2878 (CONF-78058 1-1) 
EARTH-COVERED BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Earth-covered residence concept for humid continental region, 
4:2878 (CONF-780581-1) 
EARTHMOVING EQUIPMENT/REGULATIONS 
Requirements for roll-over protective structures and falling object 
protective structures for surface coal mines and surface areas of 
underground coal mines (MESA), 4:2356 (MESA-IR-1036) 
EARTHQUAKES/FORECASTING 
Earthquake prediction, 4:4546 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
Probabilistic evaluation of OBE for nuclear plants (Operating 
Basis Earthquake), 4:3407 
Seismic risk of basilicata in its geostructural frame, 4:4545 
EARTHQUAKES/RESEARCH PROGRAMS 
Offshore technology program. Progress report, August 1, 1977- 
June 30, 1978, 4:4151 (SAND-7811391) 
E-BEAM TYPE REACTORS/ELECTRON SOURCES 
Pulsed power (EBFA-1, PROTO II, and MITE research), 4:4877 
(SAND-78-0080) 
E-BEAM TYPE REACTORS/HYBRID SYSTEMS 
Hybrid fusion reactor using relativistic electron beams, 4:4887 
(SAND-78-6017) 
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E-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Electron beam fusion progress report, April-September 1977, 
4:4875 (SAND-78-0080) 
Technical and management overview, 4:4876 (SAND-78-0080) 
ECCS 


(Emergency core cooling system.) 
See also CORE SPRAY SYSTEMS 

Alternate ECCS: a review (PWR), 4:3452 

Defects in emergency core cooling system, 4:3526 

Potential benefits of using steam generator secondary water for 
emergency core cooling, 4:3448 

Semiscale Mod-3 test program and system description (PWR), 
4:3392 (NUREG/CR-0239) 

ECCS/DESIGN 
BWR type reactor (Patent), 4:3179 
Emergency core cooling device in a BWR type reactor (Patent), 


4:31 
ECCS/PERFORMANCE TESTING 
BWR blowdown/emergency core cooling integral program, 
4:3476 
ECCS/TESTING 
Heat transfer experiments with upper head injection, 4:3478 
ECCS/VALVES 
Probabilistic evaluation of failure modes leading to the 
mispositioning of certain ECCS motor operated valves in 
Westinghouse NSSS, 4:3409 
ECONOMIC ANALYSIS/ECONOMIC IMPACT 
Demonstration of the capabilities of the Livermore Energy Policy 
Model (EPM), 4:3611 (UCRL-52508) 
ECONOMIC ANALYSIS/ENERGY MODELS 
Demonstration of the capabilities of the Livermore Energy Policy 
Model (EPM), 4:3611 (UCRL-52508) 
New language for economic general equilibrium models 
(Livermore Energy Policy Model), 4:3619 (UCRL-52507) 
ECONOMIC ANALYSIS/EVALUATION 
Economics and net energy analysis: is a new analytical technique 
needed for energy decision making, 4:3609 (CONF-7710136-) 
ECONOMIC POLICY/ENVIRONMENTAL IMPACTS 
Environmentalism, the Left, and the conserver society (USA and 
Canada), 4:3624 
ECONOMY/ENERGY MODELS 
New language for economic general equilibrium models 
(Livermore Energy Policy Model), 4:3619 (UCRL-52507) 
ECR HEATING 
Plasma heating in the TM-3 tokamak by means of electron 
cyclotron resonance at magnetic fields up to 25 kOe, 4:4703 
ECR HEATING/MATHEMATICAL MODELS 
Status of the theoretical study of microwave heating in EBT, 
4:4689 (ORNL/TM-6320) 
EDWIN I. HATCH-1 REACTOR 
See HATCH-] REACTOR 
EES 
See ENERGY EXTENSION SERVICE 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFR REACTOR 
See JOYO REACTOR 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
EHV AC SYSTEMS/ELECTRICAL FAULTS 
Systems analysis of ultra-high-speed relaying and its impact on 
transmission networks. Final report, 4:3116 (HCP/T2097-01) 
EHV DC SYSTEMS/ELECTRIC CABLES 
New submarine power cable projects in Scandinavia, 4:3119 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTOMERS/COMBUSTION PROPERTIES 
Results of fire tests of plastic materials used in mines, 4:2365 
ELASTOMERS/MATERIALS TESTING 
Evaluation of seals for a geothermal logging tool, 4:2993 (SAND- 
78-0423C 
ELECTRIC APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
ELECTRIC APPLIANCES/ENERGY CONSUMPTION 
Future aspects of the market for appliances, 4:3799 
ELECTRIC APPLIANCES/MARKET 
Future aspects of the market for appliances, 4:3799 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-METAL OXIDE BATTERIES 


ELECTRIC GENERATORS/STRESSES 


METAL-NONMETAL BATTERIES 
AEROSOLEC-type power plant (System of solar cells, wind 
generators, storage batteries, and primary batteries), 4:2765 
(CONF-760374-) 
ELECTRIC BATTERIES/CONTAINERS 
Battery structure (Patent), 4:3589 
ELECTRIC BATTERIES/ELECTRODES 
Electrode including porous particles with embedded active 
material for use in a secondary electrochemical cell (Patent), 
4:3591 
High energy-density electrodes for alkali-metal battery systems. 
Final report 1 Apr-31 Jul 1977, 4:3587 (AD-A-050342) 
ELECTRIC BATTERIES/INVERTERS 
Thyristor voltage safety factor. Final report, 4:3767 (EPRI-EM- 
825) 
ELECTRIC BATTERIES/MATERIALS 
Materials requirements for high performance secondary batteries, 
4:3594 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
ELECTRIC BATTERIES/MATHEMATICAL MODELS 
Combined photovoltaic/thermal system studies, 4:2947 (SAND- 
78-7031) 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Status of electric vehicles in Japan. Paper No. 7748, 4:3885 
(CONF-770488-29) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/ELECTRIC GROUNDS 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRIC CABLES/ELECTRICAL INSULATION 
Some properties of the eutectic reaction of a mixture of bitumen 
and M.I.N.D. compounds, 4:3098 (PB-277116) 
ELECTRIC CABLES/FABRICATION 
New submarine power cable projects in Scandinavia, 4:3119 
ELECTRIC CABLES/FIRE RESISTANCE 
Development and verification of fire tests for cable systems and 
system components. Quarterly reports 2 and 3, September 1, 
1977-February 28, 1978, 4:3386 (NUREG/CR-0152) 
ELECTRIC CABLES/PERFORMANCE TESTING 
New submarine power cable projects in Scandinavia, 4:3119 
ELECTRIC CABLES/PHYSICAL RADIATION EFFECTS 
Assessment of cable response sensitivity to cable and source 
parameters in low fluence x-ray environments. Topical report 
Jan-Apr 77, 4:4245 (AD-A-050703) 
ELECTRIC CABLES/RADIATION HARDENING 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRIC CABLES/SHIELDING 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also TURBOGENERATORS 
Applications (Power supplies, diodes, laser excitation, and 
generator studies), 4:4881 (SAND-78-0080) 
ELECTRIC GENERATORS/AVAILABILITY 
Dormancy vs. over-testing and picts a on diesel generator 
availability (Emergency use), 4:306 
ELECTRIC GENERA TORS/ELECTRICAL INSULATION 
Determining the moisture characteristics of stator insulation in 
large electric machines, 4:2713 
Investigation of the deformation of monolithic insulation of stator- 
winding bars in a 300 MW hydroelectric generator, 4:2712 
ELECTRIC GENERATORS/ENVIRONMENTAL EFFECTS 
Spatial correlations of precipitation in Northwest Georgia, 4:4541 
(ORNL/TM-6524) 
ELECTRIC GENERATORS/MAINTENANCE 
Dormancy vs. over-testing and the — on diesel generator 
availability (Emergency use), 4:306 
ELECTRIC CENER« TORS/ MECHANICAL TRANSMISSIONS 
Combined drive for heating power station units (Patent), 4:3057 
ELECTRIC GENERATORS/MOISTURE 
Determining the moisture characteristics of stator insulation in 
large electric machines, 4:2713 
ELECTRIC GENERATORS/ROTORS 
Status of electroslag processing for production of large rotor 
forgings. Final report, 4:3043 (EPRI-FP-799) 
ELECTRIC GENERATORS/STRESSES 
Determining the forces of one-sided magnetic stress in 
hydroelectric generators, 4:2711 





ELECTRIC POTENTIAL/PATHOLOGICAL CHANGES 


ELECTRIC POTENTIAL/PATHOLOGICAL CHANGES 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 
ELECTRIC POWER 
See also EPRI 
HYDROELECTRIC POWER 
ELECTRIC POWER/AVAILABILITY 
Workshop proceedings: environmental and social impacts of an 
electricity shortage (18 papers), 4:3735 (EPRI-EA-796-SR) 
ELECTRIC POWER/ENERGY CONSERVATION 
Consumers’ attitude toward energy conservation in a middle-size 
city, 4:3673 (CONF-7710136-) 
ELECTRIC POWER/LOAD MANAGEMENT 
Reductions of energy costs by optimisation of peak loads, 4:3743 
ELECTRIC POWER/RATE STRUCTURE 
Fair-cost electricity tariff for increasing incentive to rational use of 
electricity, 4:3625 
Report to the Federal Trade Commission on the use of automatic 
fuel-adjustment clauses and the fuel-procurement practices of 
investor-owned electric utilities (Monograph), 4:3740 
ELECTRIC POWER/RESEARCH PROGRAMS 
Digest of current research in the electric utility industry (About 
4000 records on research projects), 4:3737 (EPRI-RD-4) 
ELECTRIC POWER/STATISTICS 
Changes to water power for the generation of electricity in 17 
European countries for the ‘13th year’ up to September 1977, 
4:3745 
ELECTRIC POWER INDUSTRY/RESEARCH PROGRAMS 
Digest of current research in the electric utility industry (About 
4000 records on research projects), 4:3737 (EPRI-RD-4) 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 
ELECTRIC RAILWAYS 
See also ELECTRIC-POWERED VEHICLES 


TRAINS 
ELECTRIC RAILWAYS/ECONOMICS 
Views on inter-city rail electrification. Paper No. 7783, 4:3874 
(CONF-770488-5) 
ELECTRIC RAILWAYS/ELECTRIC BATTERIES 
Batteries without flange protection for locomotives of usual 
construction and underground monorail, 4:2299 
ELECTRIC RAILWAYS/GOVERNMENT POLICIES 
Views on inter-city rail electrification. Paper No. 7783, 4:3874 
(CONF-770488-5) 
ELECTRIC RAILWAYS/LEVITATED TRAINS 
Electric levitated inter-city vehicles. Paper No. 7782, 4:3873 
(CONF-770488-4) 
ELECTRIC RAILWAYS/LOAD MANAGEMENT 
Use of computers for optimum load distribution in the 110 kV 
railway current network of the Federal railways, 4:3807 
ELECTRIC RAILWAYS/PERFORMANCE TESTING 
Suburban electric and mainline railways. Paper No. 7778, 4:3876 
(CONF-770488-9) 
ELECTRIC RAILWAYS/REVIEWS 
Electric locomotive opportunity in the United States. Paper No. 
7781, 4:3875 (CONF-770488-7) 
ELECTRIC RAILWAYS/SYSTEMS ANALYSIS 
Parametric studies of north east corridor rail passenger service 
a New York City and Washington, D. C., 4:3887 (N-78- 
) 
ELECTRIC SWITCHES 
See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 
ELECTRIC UTILITIES/DATA ANALYSIS 
Consolidating power plant data systems. Final report, 4:3736 
(EPRI-NP-836) 
ELECTRIC UTILITIES/DATA COMPILATION 
Consolidating power plant data systems. Final report, 4:3736 
(EPRI-NP-836) 
ELECTRIC UTILITIES/ECONOMIC ANALYSIS 
Treatment of inflation in engineering economic analysis, 4:3069 
ELECTRIC UTILITIES/ECONOMICS 
Economic implications of growth, 4:3070 
ELECTRIC UTILITIES/HYDROELECTRIC POWER 
ae sector hydroelectric development in the United States, 
4:2702 


ELECTRIC UTILITIES/OFF-PEAK ENERGY STORAGE 

Compound cycle, pumped storage and conventional plants for 
peak-hour energy — 4:3072 

Conceptual design of thermal energy storage systems for near- 
term electric utility applications, 4:3546 (CONF-770955-) 

Thermal energy storage heat exchanger (Latent heat storage in 
salts and salt eutectics), 4:3548 (CONF-770955-) 

Thermal energy storage in solids (Hollow steel ingots), 4:3549 
(CONF-770955-) 
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ELECTRIC UTILITIES/PLANNING 

Planning in the power industry, 4:3022 

ELECTRIC UTILITIES/RATE STRUCTURE 

Electric Utility Rate Design Study: ratemaking, the transition 
from costing to rate design (Virginia Electric and Power and 
Portland General Electric Companies), 4:3738 (NP-22567) 

Electric Utility Rate Design Study: integration and interpretation 
of study results (Comparison of 5 participating utilities), 4:3739 
(NP-22568) 

Report to the Federal Trade Commission on the use of automatic 
fuel-adjustment clauses and the fuel-procurement practices of 
investor-owned electric utilities (Monograph), 4:3740 

ELECTRIC UTILITIES/REGULATIONS 

Report to the Federal Trade Commission on the use of automatic 
fuel-adjustment clauses and the fuel-procurement practices of 
investor-owned electric utilities (Monograph), 4:3740 

ELECTRIC UTILITIES/SOLAR ENERGY 
Solar energy’s impact on utilities is uncertain, 4:3753 
ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CIRCUIT BREAKERS 
LIGHTNING ARRESTERS 
RELAYS 
SWITCHES 
ELECTRICAL EQUIPMENT/DEFECTS 
Sneak circuit analysis of nuclear power systems , 4:3444 
ELECTRICAL INSULATION/DIELECTRIC PROPERTIES 

Some properties of the eutectic reaction of a mixture of bitumen 

and M.I.N.D. compounds, 4:3098 (PB-277116) 
ELECTRICAL INSULATION/RHEOLOGY 

Some properties of the eutectic reaction of a mixture of bitumen 

and M.I.N.D. compounds, 4:3098 (PB-277116) 
ELECTRIC-POWERED VEHICLES 

See also ELECTRIC RAILWAYS 
ELECTRIC-POWERED VEHICLES/BATTERY CHARGERS 

Latest development in battery chargers (Taper Chargers, Pulse 
Chargers), 4:3595 

ELECTRIC-POWERED VEHICLES/BATTERY CHARGING 

An estimation of petrol consumption patterns in Reading, 4:3889 
(PB-277034) 

ELECTRIC-POWERED VEHICLES/DEMONSTRATION 

PROGRAMS 

Electric vehicle test and evaluation program of the U.S. Postal 
Service. Paper No. 7747, 4:3884 (CONF-770488-28) 

ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 

Electrode including porous particles with embedded active 
material for use in a secondary electrochemical cell (Patent), 
4:3591 

Materials requirements for high performance secondary batteries, 
4:3594 

Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3 

ELECTRIC-POWERED VEHICLES/ELECTRIC 

CONTROLLERS 

Electric vehicle power train instrumentation: some constraints and 
considerations. Paper No. 7744, 4:3883 (CONF-770488-27) 

Electronic controliers for modern electric vehicles. Paper No. 
7743, 4:3881 (CONF-770488-24) 

ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 

Electric utility fleet applications. Paper No. 7751, 4:3882 (CONF- 
770488-25) 

ELECTRIC-POWERED VEHICLES/GOVERNMENT 

POLICIES 

Moving people and goods in the coming electric era. Paper No. 
7701, 4:3879 (CONF-770488-18) 

ELECTRIC-POWERED VEHICLES/LEAD-ACID BATTERIES 

Advanced lead-acid electric vehicle batteries: don’t sell this 
system short. Paper No. 7741, 4:3880 (CONF-770488-22) 

Energy storage equipment for electric-powered vehicles, 4:3603 

Lead battery materials of the future - possibilities and trends, 
4:3590 

ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 

BATTERIES 

Electrochemical cell with powdered electrically insulative 
material as a separator (Patent; oxides, nitrides), 4:3592 

ELECTRIC-POWERED VEHICLES/MARKET 

Potential market for electric vehicles: a view from outside the 

industry. Paper No. 7763, 4:3877 (CONF-770488-13) 
ELECTRIC-POWERED VEHICLES/PERFORMANCE 

TESTING 

Baseline tests of the C. H. Waterman Renault 5 electric passenger 
vehicle, 4:3888 (N-78-16928) 

Electric vehicle test and evaluation program of the U.S. Postal 
Service. Paper No. 7747, 4:3884 (CONF-770488-28) 

ELECTRIC-POWERED VEHICLES/RESEARCH PROGRAMS 

Status of electric vehicles in Japan. Paper No. 7748, 4:3885 

(CONF-770488-29) 
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ELECTRIC-POWERED VEHICLES/SOCIO-ECONOMIC 

FACTORS 

Environmental and energy considerations for electric vehicles in 
urban use. Paper No. 7753, 4:3878 (CONF-770488-16) 

ELECTRIC-POWERED VEHICLES/USES 

Electrifying experience: electric vehicles in the Postal Service. 

Paper No. 7750, 4:3886 (CONF-770488-30) 
ELECTRODES/RAW MATERIALS 

Thermo-anthracite as a feedstock for electrode and graphite 

materials, 4:2228 
ELECTROMAGNETIC FIELDS 

See also ELECTROMAGNETIC PULSES 
ELECTROMAGNETIC FIELDS/COUPLING 

Experimental study of the use of Bethe hole theory for wires 

behind apertures, 4:4675 (UCRL-52443) 
ELECTROMAGNETIC INTERACTIONS 

See also COMPTON EFFECT 
ELECTROMAGNETIC INTERACTIONS/INFRARED 

DIVERGENCES 

Gupta-Bleuler and infrared-coherence subsidiary conditions, 
4:4631 

ELECTROMAGNETIC PULSES/COUPLING 

Experimental study of the use of Bethe hole theory for wires 

behind apertures, 4:4675 (UCRL-52443) 
ELECTROMAGNETIC PULSES/DATA PROCESSING 
Evaluation of a processing technique for transient data (Prony’s 
method), 4:4132 
ELECTROMAGNETIC RADIATION 
See also GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
SYNCHROTRON RADIATION 
VISIBLE RADIATION 
X RADIATION 
ELECTROMAGNETIC RADIATION/SCATTERING 

Identification of e.m. spectrum by known pole sets, 4:4676 

Scattering of an electromagnetic wave in a plasma with strong 
langmuir turbulence, 4:4791 

ELECTROMETERS/PRINTED CIRCUITS 

Development of comprehensive dosimetry apparatus at RARAF, 
4:4250 (COO-3243-6) 

ELECTRON BEAM INJECTION/BEAM NEUTRALIZATION 

Neutralization of a space charge and internal magnetic field of a 
relativistic electron beam on injection into plasma in an uniform 
magnetic field, 4:4701 

ELECTRON BEAM INJECTION/SPACE CHARGE 

Neutralization of a space charge and internal magnetic field of a 
relativistic electron beam on injection into plasma in an uniform 
magnetic field, 4:4701 

ELECTRON BEAM TARGETS 

Assessment of Relativistic Electron Beam (REB) transport for 
pellet fusion application, 4:4874 (NVO-1512-1) 

Study of the acceleration, focussing and bunching of ions by 
electronic space charge for pellet fusion. Progress report, | 
May-31 July 1978, 4:4870 (COO-2765-10) 

ELECTRON BEAM TARGETS/DESIGN 

Theoretical research (Fusion target physics, reactor research, 
power flow and diode theory, diode code development), 4:4878 
(SAND-78-0080) 

ELECTRON BEAM TARGETS/ENERGY TRANSFER 

Target interaction (Target interaction measurements, implosion 
physics, neutron production), 4:4880 (SAND-78-0080) 

Theoretical research (Fusion target physics, reactor research, 
power flow and diode theory, diode code development), 4:4878 
(SAND-78-0080) 

ELECTRON BEAM TARGETS/HYDRODYNAMICS 

Theoretical research (Fusion target physics, reactor research, 
power flow and diode theory, diode code development), 4:4878 
(SAND-78-0080) 

ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/BEAM TRANSPORT 
Assessment of Relativistic Electron Beam (REB) transport for 
pellet fusion application, 4:4874 (NVO-1512-1) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/BACKSCATTERING 
Transport equation theory of electron backscattering and x-ray 
production (30 keV), 4:4579 (LBL-7356) 
ELECTRON CYCLOTRON MASERS 
See MICROWAVE AMPLIFIERS 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROSCOPY/BACKGROUND RADIATION 

Sources of background x-radiation in analytical electron 

microscopy, 4:4581 (SAND-78-0304C) 


ELECTRON-MOLECULE COLLISIONS/ELECTRON 


ELECTRON MICROSCOPY/SAMPLE PREPARATION 
Multiple sectioning and perforation techniques for TEM sub- 
surface studies (4 MeV Ni*? ions), 4:3959 (CONF-780732-2) 
ELECTRON PAIRS/PARTICLE PRODUCTION 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR, 4:4605 (BNL- 
24557) 
ELECTRON PLASMA WAVES/ELECTRIC CURRENTS 
Experimental observation of current generation by unidirectional 
electron plasma waves, 4:4770 (PPPL-1464) 
ELECTRON PLASMA WAVES/INTERACTIONS 
Interaction between ion acoustic waves and electron plasma 
waves, 4:4784 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Influence of the potential distribution in a plasma with wave 
barrier on its transparency” effect for electron plasma waves, 
4:4803 
Wavenumber oscillations of a linear electron plasma testwave in 
the presence of a standing large-amplitude wave, 4:4777 
ELECTRON REACTIONS/CAPTURE 
Cross section of the reaction v + 7Li— 7Be + e~ produced by 
solar neutrinos from the e~ + 7Be — 7Li + v capture, 4:4637 
(BNL-tr-665) 
ELECTRON SOURCES 
Target interaction (Target interaction measurements, implosion 
physics, neutron production), 4:4880 (SAND-78-0080) 
Theoretical research (Fusion target physics, reactor research, 
power flow and diode theory, diode code development), 4:4878 
(SAND-78-0080) 
ELECTRON SOURCES/BEAM BUNCHING 
Study of the acceleration, focussing and bunching of ions by 
electronic space charge for pellet fusion. Progress report, 1 
May-31 July 1978, 4:4870 (COO-2765-10) 
ELECTRON SOURCES/POWER SUPPLIES 
Applications (Power supplies, diodes, laser excitation, and 
generator studies), 4:4881 (SAND-78-0080) 
ELECTRON SOURCES/RESEARCH PROGRAMS 
Electron beam fusion progress report, April-September 1977, 
4:4875 (SAND-78-0080) 
Particle beam source development (Impedance of REB diodes, 
pinching and propagation), 4:4879 (SAND-78-0080) 
Pulsed power (EBFA-1, PROTO II, and MITE research), 4:4877 
(SAND-78-0080) 
ELECTRON SOURCES/USES 
Applications (Power supplies, diodes, laser excitation, and 
generator studies), 4:4881 (SAND-78-0080) 
ELECTRON SPECTROSCOPY/MEETINGS 
Inelastic electron tunneling spectroscopy, 4:4666 
ELECTRON-ATOM COLLISIONS/EXCITATION 
Some special features of the excitation of argon atoms by slow 
electrons, 4:4594 
ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
POWER CONDITIONING CIRCUITS 
ELECTRONIC CIRCUITS/ELECTRIC GROUNDS 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRONIC CIRCUITS/RADIATION HARDENING 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRONIC CIRCUITS/SHIELDING 
UGT noise minimization techniques. Final report Apr-Nov 76, 
4:4246 (AD-A-050772) 
ELECTRONIC CIRCUITS/TRANSFER FUNCTIONS 
Evaluation of a processing technique for transient data (Prony’s 
method), 4:4132 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
POWER SUPPLIES 
ELECTRONIC EQUIPMENT/CONTROL EQUIPMENT 
Methods and means for control of error in precision instruments 
and systems, 4:4248 (ANL-78-14) 
ELECTRONIC EQUIPMENT/CORRECTIONS 
Methods and means for control of error in precision instruments 
and systems, 4:4248 (ANL-78-14) 
ELECTRONIC EQUIPMENT/MANUFACTURING 
Energy savings at no cost, 4:3674 (CONF-7710136-) 
ELECTRON-MOLECULE COLLISIONS/ELASTIC 
SCATTERING 
Shape resonances in e-SF¢ scattering, 4:4592 
ELECTRON-MOLECULE COLLISIONS/ELECTRON 
ATTACHMENT 
Mechanism of thermal electron attachment in N2O-CO, mixtures 
in the gas phase, 4:4590 





ELECTRON-POSITRON INTERACTIONS/ 


sept INTERACTIONS/ANNIHILATION 
Pd jerennwnees of a modularized NalI(T1) detector (the 
1 prototype), 4:4242 (COO-3064-6 


oo ) 
INS/ASYMMETRY 


ELECTRON-PROTON INTERACTIO 


Deep-inelastic e-p asymmetry measurements and comparison with 
the Bjorken sum rule and models of proton spin structure, 
4:4606 


ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep-inelastic e-p asymmetry measurements and comparison with 
the Bjorken sum rule and models of proton spin structure, 
4:4606 


Residual proton production in deep-inelastic electron scattering, 

4:4607 
ELECTRONS/ENERGY LOSSES 

Transport equation theory of electron backscattering and x-ray 

production (30 keV), 4:4579 (LBL-7356) 
ELECTRONS/SCAVENGING 
Localization of the dry electron by OH and OD groups in 
alcoholic and in aqueous systems, 4:4048 
ELECTRONS/TUNNEL EFFECT 
Inelastic electron tunneling spectroscopy, 4:4666 
OSTATIC ACCELERATORS/CRYOPUMPS 
Long-run cryopump intended for a particle accelerator, 4:4894 
ELECTROSTATIC PRECIPITATORS/EFFICIENCY 

High-intensity ionizer for improved ESP performance, 4:4172 

Improving the efficiency of an electrostatic precipitator by 
injecting ammonium sulfate in the flue gases, 4:4173 

Investigation of the change in electrical resistivity of fly ash due to 
sorption of gases and vapors: possible improvements in the 
efficiency of electrostatic precipitators, 4:4170 

Removal of toxic gaseous components by electrostatic 
precipitators, 4:4171 

ELECTROSTATIC PRECIPITATORS/PERFORMANCE 

Cleaning of gases from the incineration of waste materials, 4:3847 

ELMO BUMPY TORUS/DESIGN 
EBT-II conceptual design study, 4:4812 =" M-5955) 
ELMO BUMPY TORUS/ECR HEATIN 

Status of the theoretical study of seca heating in EBT, 
4:4689 (ORNL/TM-6320) 

ELMO BUMPY TORUS/MICROWAVE AMPLIFIERS 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 2, 4:4838 (ORNL/SUB-76/01617/2) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 4, 4:4839 (ORNL/SUB-76/01617/4) 

Development program for a 200 kW, CW 28 GHz gyroklystron. 
Quarterly report No. 5, April 1977-June 1977, 4:4840 (ORNL/ 
SUB-76/01617/5) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 7, October-December 1977, 4:4841 
(ORNL/SUB-76/01617/7) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 3, 4:4844 (ORNL/SUB-77/01617/3) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 6, July 1977-September 1977, 4:4845 
(ORNL/SUB-77/01617/6) 

Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 8, January-March 1978, 4:4846 (ORNL/ 
SUB-78/01617/8) 

Supplementary report: millimeter wave study program, 4:4842 
(ORNL/SUB-76/49438/3) 

Supplementary report No. 2: millimeter wave study program, 
4:4843 (ORNL/SUB-76/49438/4) 

EMBRYONIC CELLS/BIOLOGICAL RADIATION EFFECTS 

Neoplastic transformation of hamster embryo cells irradiated in 
utero and assayed in vitro (X radiation), 4:4504 (COO-3243-6) 

EMERGENCIES 
See ACCIDENTS 
EMERGENCY CORE COOLING SYSTEM 
See ECCS 
EMP 
See ELECTROMAGNETIC PULSES 
EMULSIONS/RHEOLOGY 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel: Phase 2. Interim report, October-December 1976, 
4:2347 (FE-2437-2) 

EMULSIONS/STABILITY 

Effect of a hydrophilic coalescing load on the kinetic stability of 

petroleum emulsions, 4:2432 
EMULSIONS/STRATIFICATION 
Effect of the electric field on separation of emulsion in gravity 
settling tanks (Theoretical analysis), 4:2456 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
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ENERGY/BIBLIOGRAPHIES 
Energy: a continuing bibliography with indexes. Issue 13 (1036 
items announced January 1--March 31, 1977), 4:3606 (NASA- 
SP-7043(13)) 
Energy: A continuing bibliography with indexes, Issue 14, 4:3605 
(N-78-16424) 
ENERGY ACCOUNTING 
Energy audit workbook for apartment buildings, 4:3793 (DOE/ 
CS-0041/1) 
Energy audit workbook for bus stations, 4:3803 (DOE/CS-0041/ 


8) 
ENERGY ANALYSIS 
See also ENERGY ACCOUNTING 
NET ENERGY 
ENERGY ANALYSIS/EVALUATION 

Economics and net energy analysis: is a new analytical technique 

needed for energy decision making, 4:3609 (CONF-7710136-) 
ENERGY COMPLEXES 

See ENERGY PARKS 
ENERGY CONSERVATION 

Efficient use of energy, 4:3686 (NMEI-188-18C) 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

Improving energy efficiency by Federal regulation, 4:3677 
(CONF-7710136-) 

Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 

Options for energy conservation in site and neighborhood design: 
a development case studies workshop, 4:3670 (ANL/CES-TM- 
1 


Quantification of energy-resource consumption, 4:3679 (CONF- 
7710136-) 

Systems study of our energy problems, 4:3705 (CONF-7710136-) 

Texas energy conservation program: local governments 
(Workshop material), 4:3691 

Texas energy conservation program: existing commercial, retail 
businesses (Workshop material), 4:3692 

Texas energy conservation program: new residences (Workshop 
material), 4:3693 

Texas energy conservation program: existing commercial, office 
buildings (Workshop material), 4:3694 

Texas energy conservation program: existing residences 
(Workshop material), 4:3695 

Texas energy conservation program: existing commercial, hotels 
and motels (Workshop material), 4:3696 

Texas energy conservation program: schools (Workshop material), 
4:3697 


Texas energy conservation program: existing commercial, 
groceries and supermarkets (Workshop material), 4:3698 
Texas energy conservation program: new commercial buildings 
(Workshop material), 4:3699 
ENERGY CONSERVATION/COST 
Energy savings at no cost, 4:3674 (CONF-7710136-) 
ENERGY CONSERVATION/DECISION MAKING 
Energy economy begins at home: towards a reconciliation of 
energy policies and human settlement policies, 4:3690 
Volunteers in energy conservation: potential and problems, 4:3615 
(CONF-7710136-) 
ENERGY CONSERVATION/EDUCATION 
Volunteers in energy conservation: potential and problems, 4:3615 
(CONF-7710136-) 
ENERGY CONSERVATION/EVALUATION 
Energy in transport. Volume 2. Policies. Report No. 27, 4:3687 
(NP-23391) 
ENERGY CONSERVATION/IMPLEMENTATION 
Connecticut's Home Energy Savers’ Program. Final report, 4:3689 
(TID-28486) 
Revised Missouri State energy conservation plan, 4:3688 (NP- 


23414) 
ENERGY CONSERVATION/INFORMATION CENTERS 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977-05/1) 

How to operate an Energy Advisory Service. Volume II. New 
York Institute of Technology Energy Information Center and 
Referral Service resource material. Final report, 4:3684 (HCP/ 
W2977-05/2) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977-05/3) 

ENERGY CONSERVATION/PLANNED COMMUNITIES 

Energy efficiency will feature transplanted town: TVA moves 
flood-prone southwest Virginia community to a new site, 4:3700 

ENERGY CONSERVATION/PLANNING 

Energy conservation in buildings: the Missouri plan, 4:3680 

(CONF-7710136-) 
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Energy conservation: statewide efforts in Oklahoma, 4:3681 
(CONF-7710136-) 

State energy program involving the Montana State University 
System, 4:3682 (CONF-7710136-) 

ENERGY CONSERVATION/PUBLIC OPINION 

Consumers’ attitude toward energy conservation in a middle-size 
city, 4:3673 (CONF-7710136-) 

Impact of a continuing energy crisis: changing attitudes and 
behaviors regarding thermostat setback, 4:3678 (CONF- 
7710136-) 

Volunteers in energy conservation: potential and problems, 4:3615 
(CONF-7710136-) 

ENERGY CONSERVATION/REVIEWS 
Building —- standards and codes, 4:3769 (CONF-7710136-) 
ENERGY CONSUMPTION 

Simulation model for generating time-dependent load curves, 

4:3742 


Statistics of the economy. Figures of the energy economy and the 
iron and steel industry from January to July 1977, 4:3747 
ENERGY CONSUMPTION/AGRICULTURE 
= and energy (NSF-sponsored symposium; 52 papers), 
4:3748 


ENERGY CONSUMPTION/CORRELATIONS 

Energy/real gross domestic product ratio: an analysis of changes 
during the 1966-1970 period in relation to long-run trends, 
4:3708 (PB-277235) 

ENERGY CONSUMPTION/EFFICIENCY 

Efficient use of energy, 4:3686 (NMEI-188-18C) 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

ENERGY CONSUMPTION/OPTIMIZATION 
Possibilities for the rational use of energy in operation, 4:3815 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 

Land use and energy utilization for the St. Louis SMSA, 4:3613 

(CONF-7710136-) 
ENERGY CONVERSION 

Energy: a continuing bibliography with indexes. Issue 13 (1036 
items announced January 1--March 31, 1977), 4:3606 (NASA- 
SP-7043(13)) 

ENERGY DEMAND/FORECASTING 

Coal in the UK, 4:2331 

Dynamic energy model for the countries of the European 
Communities: simulation as an instrument for energy planning, 
4:3610 (EUR-5953-EN) 

Energy demand forecasting model, technical appendix. Computer 
program users guide and operating manual, data base users 
guide, and Pacific Northwest energy data base. Final report, 
4:3707 (PB-276921) 

ENERGY EFFICIENCY 
Efficient use of energy, 4:3686 (NMEI-188-18C) 
ENERGY EFFICIENCY/REGULATIONS 

Improving energy efficiency by Federal regulation, 4:3677 
(CONF-7710136-) 

ENERGY EXTENSION SERVICE/OPERATION 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977-05/1) 

How to operate an Energy Advisory Service. Volume II. New 
York Institute of Technology Energy Information Center and 
Referral Service resource material. Final report, 4:3684 (HCP/ 
W2977-05/2) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977-05/3) 

ENERGY EXTENSION SERVICE/ORGANIZING 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977-05/1) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977-05/3) 

ENERGY FACILITIES/ECONOMIC IMPACT 

Future research requirements for analyzing the demographic 
effects of large-scale energy facilities. Working paper No. 40, 
4:3617 (NP-23376) 

ENERGY FACILITIES/SITE SELECTION 

Energy and the environment (Relation between EPA and state 

agencies), 4:3636 
ENERGY FACILITIES/SOCIAL IMPACT 

Future research requirements for analyzing the demographic 
effects of large-scale energy facilities. Working paper No. 40, 
4:3617 (NP-23376) 

ENERGY MANAGEMENT/INFORMATION 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977-05/1) 

How to operate an Energy Advisory Service. Volume II. New 
York Institute of Technology Energy Information Center and 


ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 


Referral Service resource material. Final report, 4:3684 (HCP/ 
W2977-05/2) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977-05/3) 

ENERGY MANAGEMENT/PLANNING 

Methodologies for comprehensive community energy 

management planning, 4:3671 (ANL/EES-CP-1 
ENERGY MODELS 

Dynamic energy model for the countries of the Euro 
Communities: simulation as an instrument for energy planning, 
4:3610 (EUR-5953-EN) 

Household energy availability and use: a systems theory 
formulation, 4:3702 (CONF-7710136-) 

Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 

ENERGY MODELS/EVALUATION 

Demonstration of the capabilities of the Livermore Energy Policy 

Model (EPM), 4:3611 (UCRL-52508) 
ENERGY MODELS/MANUALS 

Energy demand forecasting model, technical appendix. Computer 
program users guide and operating manual, data base users 
guide, and Pacific Northwest energy data base. Final report, 
4:3707 (PB-276921) 

ENERGY MODELS/PROGRAMMING LANGUAGES 

New language for economic general equilibrium models 

(Livermore Energy Policy Model), 4:3619 (UCRL-52507) 
ENERGY PARKS/PLANNING 

Evaluation of regional trends in power plant siting and energy 

transport, 4:3734 (ANL/AA-9) 
ENERGY POLICY 
See also NATIONAL ENERGY PLAN 

Cleaning up our Federal energy regulatory mess, 4:3716 

Dilemmas in decision-making towards the resolution of the energy 
crisis, 4:3713 (CONF-7710136-) 

Strategies intended to master the energy situation of the future, 
4:3718 

ENERGY POLICY/DECISION MAKING 

Economics and net energy analysis: is a new analytical technique 

needed for energy decision making, 4:3609 (CONF-7710136-) 
ENERGY POLICY/ENERGY MODELS 
Demonstration of the capabilities of the Livermore Energy Policy 
Model (EPM), 4:3611 (UCRL-52508) 
ENERGY POLICY/GLOBAL ASPECTS 
US attitude is key to post oil-crisis — policy, 4:3620 
ENERGY SHORTAGES/ECONOMIC IMPACT 

Workshop proceedings: environmental a social impacts of an 

electricity shortage (18 papers), 4:3735 (EPRI-EA-796-SR) 
ENERGY SHORTAGES/ENVIRONMENTAL IMPACTS 

Workshop proceedings: environmental and social impacts of an 

electricity shortage (18 papers), 4:3735 (EPRI-EA-796-SR) 
ENERGY SHORTAGES/EVALUATION 

Energy and national security (Luncheon address), 4:3703 (CONF- 
7710136-) 

ENERGY SHORTAGES/GLOBAL ASPECTS 

Energy and national security (Luncheon address), 4:3703 (CONF- 
7710136-) 

ENERGY SHORTAGES/SOCIAL IMPACT 

Workshop proceedings: environmental and social impacts of an 
electricity shortage (18 papers), 4:3735 (EPRI-EA-796-SR) 

ENERGY SOURCE DEVELOPMENT 

Chances and development of focal points of new technologies and 
energy forms in the Federal Republic of Germany. ‘Energy in 
households and small consumption’ as an example, 4:3644 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 

National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB-277835) 

National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB-277836) 

National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 

National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 

National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 

National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 

National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 

National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 





ENERGY SOURCE DEVELOPMENT/FINANCING 


National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 

National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 

National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 

National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB-277846) 

National environmental/energy workforce assessment. IIlinois. 
Final report on phase 1, 4:4296 (PB-277847) 

National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB-277848) 

National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB-277849) 

National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 

National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 

National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 

National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 

National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 

National environmental/energy workforce assessmen 
Massachusetts. Final report on phase 1, 4:4304 (PB- 377855) 

National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 

National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB-277857) 

National environmental/energy workforce assessment. Mississippi. 
Final report on phase 1, 4:4307 (PB-277858) 

National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 

National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB-277862) 

National environmental/energy workforce assessment. New 
Hampshire. Final report on phase 1, 4:4312 (PB-277863) 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB-277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB-277865) 

National environmental/energy workforce assessment. New York. 
Final report on phase 1, 4:4315 (PB-277866) 

National environmental/energy workforce assessment. North 
Carolina. Final report on phase 1, 4:4316 (PB-277867) 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 

National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB-277869) 

National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB-277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 

National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB-277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB-277874) 

National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB-277877) 

National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB-277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 

National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB-277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB-277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 
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National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB-277889) 

National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB-277890) 

National environmental/energy workforce assessment. Region IV. 
Final report on phase 1, 4:4339 (PB-277892) 

National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB-277893) 

National environmental/energy workforce assessment. Region VI. 
Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. Region 
VIL. Final report on phase 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB-277896) 

National environmental/energy workforce assessment. Region IX. 
Final report on phase 1, 4:4344 (PB-277897) 

National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB-277898) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis, 4:4456 
(PNL-2500(Pt.5)) 

ENERGY SOURCE DEVELOPMENT/FINANCING 

National conference on financing U.S. energy requirements. 

Conference coursebook (17 papers), 4:3628 
ENERGY SOURCE DEVELOPMENT/HEALTH HAZARDS 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 5. Control 
technology, overview, health, safety and policy analysis, 4:4456 
(PNL-2500(Pt.5)) 

ENERGY SOURCE DEVELOPMENT/RESEARCH 

PROGRAMS 

Countdown for energy research, development, and demonstration 
in America, 4:3649 (CONF-7710136-) 

ENERGY SOURCE DEVELOPMENT/REVIEWS 

Conversion of primary energy. Pt. 3, 4:3641 

ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
RENEWABLE ENERGY SOURCES 
WASTE HEAT 
WIND POWER 
ENERGY SOURCES/CAPITAL 
Availability of capital to fund the development of Canadian 
energy supplies, 4:3626 
ENERGY SOURCES/CLASSIFICATION 
Energy: resources and sources, 4:3645 
ENERGY SOURCES/CONSUMPTION RATES 

Quantification of energy-resource consumption, 4:3679 (CONF- 
7710136-) 

ENERGY SOURCES/ENVIRONMENTAL IMPACTS 

Technology overview: interlaboratory data exchange, 
environmental information system, 4:4458 (PNL-2500(Pt.5)) 

ENERGY SOURCES/PLANNING 

Energy and Resource Planning report abstracts (88 UCRL 
reports), 4:3607 (UCRL-52540) 

ENERGY SOURCES/REGIONAL ANALYSIS 

Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 

ENERGY SOURCES/REGULATIONS 
Cleaning up our Federal energy regulatory mess, 4:3716 
ENERGY SOURCES/SYSTEMS ANALYSIS 
Systems study of our energy problems, 4:3705 (CONF-7710136-) 
ENERGY STORAGE 
See also COMPRESSED AIR ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
PUMPED STORAGE 
ENERGY STORAGE/MEETINGS 

Interagency coordination meeting on energy storage (15 papers), 
4:3664 (CONF-77091 16-) 

ENERGY STORAGE/TECHNOLOGY ASSESSMENT 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

ENERGY STORAGE SYSTEMS/DESIGN 
ee storage of a stretched elastic medium, 
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ENERGY STORAGE SYSTEMS/WASTE HEAT UTILIZATION 
Case for CASES: a Community Annual Energy Storage System, 


4:3668 
ENERGY SUPPLIES/APPROPRIATE TECHNOLOGY 
Appropriate technology and the energy crisis, 4:3648 (CONF- 
7710136-) 
ENERGY SUPPLIES/CLASSIFICATION 
Energy: resources and sources, 4:3645 
ENERGY SUPPLIES/EMERGENCY PLAN 
Manufacturers’ responses to fuel-supply problems, 4:3701 (CONF- 
7710136-) 
ENERGY SUPPLIES/ENERGY ANALYSIS 
Household energy availability and use: a systems theory 
formulation, 4:3702 (CONF-7710136-) 
ENERGY SUPPLIES/ENERGY POLICY 
Energy economy and energy policy. Perspectives at the turn of 
the year 1977/78, 4:3710 
ENERGY SUPPLIES/EUROPEAN COMMUNITIES 
Evolution of the dependence of the European Community on 
energy imports since the 1973/74 oil crisis, 4:3711 
ENERGY SUPPLIES/FINANCING 
National conference on financing U.S. energy requirements. 
Conference coursebook (17 papers), 4:3628 
ENERGY SUPPLIES/FORECASTING 
Forecasts in the power supply industry, 4:3709 
ENERGY SUPPLIES/IMPORTS 
Evolution of the dependence of the European Community on 
energy imports since the 1973/74 oil crisis, 4:3711 
ENERGY SUPPLIES/PLANNING 
Dynamic energy model for the countries of the European 
Communities: simulation as an instrument for energy planning, 
4:3610 (EUR-5953-EN) 
ENERGY SUPPLIES/REVIEWS 
Systems study of our energy problems, 4:3705 (CONF-7710136-) 
ENERGY TRANSPORT 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
ENERGY TRANSPORT/REGIONAL ANALYSIS 
Evaluation of regional trends in power plant siting and energy 
transport, 4:3734 (ANL/AA-9) 
ENGINEERING/MANUALS 
Sodium-NaK engineering handbook. Volume III. Sodium systems, 
safety, handling, and instrumentation, 4:3233 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
ENHANCED RECOVERY/BIBLIOGRAPHIES 
Enhanced recovery, improved drilling methods: selected 
abstracts, 4:2406 (TID-4599) 
ENHANCED RECOVERY/COST BENEFIT ANALYSIS 
National benefits/costs of enhanced oil recovery research: a 
normalization and updating. Final report, 4:2400 (FE-2021-6) 
ENHANCED RECOVERY/FINANCING 
Financing enhanced recovery, 4:2449 
ENHANCED RECOVERY/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
ENHANCED RECOVERY/REVIEWS 
Enhanced oil recovery. Secondary and tertiary methods (Book), 
4:2422 
ENHANCED RECOVERY/TRACER TECHNIQUES 
Single well tracer method to evaluate enhanced recovery (Patent), 
4:2408 
ENIWETOK/DECONTAMINATION 
Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO-1253-12) 
ENIWETOK/HUMAN POPULATIONS 
Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO-1253-12) 
ENRICHED URANIUM/MARKET 
Supply of separative work to Western Europe and its effects on 
the natural uranium requirement, 4:2605 
ENRICHED URANIUM/PRECIPITATION 
Device for precipitation of uranium from aqueous solution 
(German patent), 4:2579 (RFP-Trans-253) 
ENTRAINMENT/BENCH-SCALE EXPERIMENTS 
Mixing and gasification of coal in entrained flow systems. 
Quarterly technical progress report No. 4, January 1-March 31, 
1978, 4:2181 (TID-28504) 
ENVIRONMENT/DATA ANALYSIS 
Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 


ERYTHROCYTES/CELL DIFFERENTIATION 


ENVIRONMENT/GENETIC E 
Chemical mutagenesis of mammalian cells can be quanitified, 


4:4480 
ENVIRONMENT/INFORMATION SYSTEMS 
Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 
ENVIRONMENT/RADIOACTIVITY 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
ENVIRONMENTAL EFFECTS/MONITORING 
Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 
ENVIRONMENTAL POLICY 
Energy and the environment (Relation between EPA and state 
agencies), 4:3636 
Environmental Development Plant (EDP): decontamination and 
decommissioning, 4:3631 (DOE/EDP-0028) 
ENVIRONMENTAL POLICY/ECONOMIC IMPACT 
Environmentalism, the Left, and the conserver society (USA and 
Canada), 4:3624 
ENVIRONMENTAL POLICY/REGULATIONS 
Bargaining in regulative policy implementation: the case of air and 
water pollution control, 4:3634 
ENVIRONMENTAL POLICY/SOCIAL IMPACT 
Environmentalism, the Left, and the conserver society (USA and 
Canada), 4:3624 
ENZYMES 
See also DECARBOXYLASE 
LIGASES 


TRYPSIN 
ENZYMES/BIOLOGICAL LOCALIZATION 
Localization of chymotrypsin-like cationic protein, collagenase 
and elastase in azurophil granules of human neutrophilic 
polymorphonuclear leukocytes, 4:4467 
EPOXIDES/COMPRESSION STRENGTH 
Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in compression, 4:3993 (N-78-16102) 
Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in compression, 4:3992 (N-78-16101) 
EPOXIDES/FABRICATION 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
EPOXIDES/MECHANICAL PROPERTIES 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
EPOXIDES/SHEAR PROPERTIES 
Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in shear, 4:3991 (N-78-16100) 
Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in shear, 4:3990 (N-78-16099) 
EPOXIDES/TENSILE PROPERTIES 
Composite properties of an aramid fiber in a room-temperature- 
curable epoxy matrix, 4:3988 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
EPRI/INFORMATION SYSTEMS 
Digest of current research in the electric utility industry (About 
4000 records on research projects), 4:3737 (EPRI-RD-4) 
EPRI/RESEARCH PROGRAMS 
Digest of current research in the electric utility industry (About 
4000 records on research projects), 4:3737 (EPRI-RD-4) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUIPMENT 
See also DRILLING EQUIPMENT 
EARTHMOVING EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HYDRAULIC EQUIPMENT 
EQUIPMENT/GRANTS 
Instruction and information on used energy-related laboratory 
equipment grants for educational institutions of higher learning, 
4:4903 (DOE/IR-0014) 
ERBIUM 162/HIGH SPIN STATES 
Evidence for “massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
ERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
ERBIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
3 


133) 
ERYTHROCYTES/CELL DIFFERENTIATION 
Erythropoietin, 4:4470 





ERYTHROPOIETIN/BIOASSAY 


ERYTHROPOIETIN/BIOASSAY 
Erythropoietin, 4:4470 
ERYTHROPOIETIN/BIOSYNTHESIS 
Modulation of erythropoietin levels by manipulation of 
hypercarbia (Carbon dioxide levels in blood plasma), 4:4459 
(BNL-24647) 
ERYTHROPOIETIN/MOLECULAR STRUCTURE 
Erythropoietin, 4:4470 
ERYTHROPOIETIN/PURIFICATION 
Erythropoietin, 4:4470 
ERYTHROPOIETIN/VARIATIONS 
Modulation of erythropoietin levels by manipulation of 
hypercarbia (Carbon dioxide levels in blood plasma), 4:4459 
(BNL-24647) 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESCOM-1 REACTOR 
See KOEBERG-] REACTOR 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE/ELECTRON MOBILITY 
Field-dependent electron mobility in methane-ethane liquid 
mixtures, 4:2682 
ETHANE/PYROLYSIS 
Pyrolysis of n-butane, n-heptane, and n-octane mixed with ethane, 
4:2681 
ETHANE/YIELDS 
Nomographic method of determination of the output of ethane, 
propane, and butanes when separating gas condensate systems, 
4:2505 
ETHANOL/BIOSYNTHESIS 
Bioconversion of plant biomass to ethanol. Annual report and 


revised research plan, January 1977-January 1978, 4:2695 (COO- 


4147-4) 

Degradation of cellulosic biomass and its subsequent utilization for 
the reproduction of chemical feedstocks. Progress report, 
December 1, 1977-February 28, 1978, 4:2826 (COO-4198-5) 

Fuels from sugar crops: systems study for sugarcane, sweet 
sorghum, and sugar beets, 4:2696 (TID-22781) 

ETHANOL/CHEMICAL REACTION YIELD 

Catalysis of carbon monoxide hydrogenation by soluble 

mononuclear complexes, 4:2694 
ETHANOL/CHEMICAL REACTIONS 

Localization of the dry electron by OH and OD groups in 

alcoholic and in aqueous systems, 4:4048 
ETHANOL/PRODUCTION 
Ethanol from agricultural crops. Report No. 28. A literature 
survey, 4:3754 (NP-23208) 
ETHYLENE POLYMERS 
See POLYETHYLENES 
EUROPE 
See also BELGIUM 
CZECHOSLOVAKIA 
FRANCE 
GERMAN DEMOCRATIC REPUBLIC 
GERMAN FEDERAL REPUBLIC 
HUNGARY 
ITALY 
PORTUGAL 
SCANDINAVIA 
SPAIN 
SWITZERLAND 
UNITED KINGDOM 
USSR 
YUGOSLAVIA 
EUROPE/COAL INDUSTRY 
Energy in Western Europe: vital role of coal, 4:3722 
EUROPE/NATURAL GAS INDUSTRY 

Natural gas, its present and future importance in Western Europe, 

4:2507 (AED-Conf-77-257-001) 
EUROPE/POWER GENERATION 

Changes to water power for the generation of electricity in 17 
European countries for the ‘13th year’ up to September 1977, 
4:3745 

EUROPE/SOLAR RADIATION 
Possibilities and limitations of solar energy application in building 
construction, 4:2723 
EUROPE/THERMAL POWER PLANTS 
Modern thermal power stations in the CMEA countries, 4:3025 
EUROPEAN COMMUNITIES/ENERGY DEMAND 

Dynamic energy model for the countries of the European 
Communities: simulation as an instrument for energy planning, 
4:3610 (EUR-5953-EN) 

EUROPEAN COMMUNITIES/ENERGY POLICY 

Energy in Western Europe: vital role of coal, 4:3722 
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EUROPEAN COMMUNITIES/ENERGY SUPPLIES 
Dynamic energy model for the countries of the European 
Communities: simulation as an instrument for energy planning, 
4:3610 (EUR-5953-EN) 
Evolution of the dependence of the European Community on 
energy imports since the 1973/74 oil crisis, 4:3711 
EUROPEAN COMMUNITIES/FINANCIAL INCENTIVES 
Financial measures of the member countries of the European 
Community 1976 in favour of the coal mining industry, 4:2308 
EUROPEAN COMMUNITIES/NUCLEAR POWER 
Drastic reductions of the nuclear program of the European 
Community until 1985, 4:3146 
EUROPIUM 153 TARGET/FLUORINE 19 REACTIONS 
Evidence for "massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
EUROPIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
EUROPIUM COMPLEXES/THERMODYNAMIC PROPERTIES 
Nature of the solution species of adducts of tetra-p- 
trifluoroacetate copper(I), 4:4028 
EUTECTICS/PERMEABILITY 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
EVACUATED TUBE COLLECTORS/MATHEMATICAL 
MODELS 
A fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report, 4:2942 (N-78-15567) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
Solar energy collection with an evacuated tubular collector, 
4:2939 (CONF-7706117-) 
EVACUATED TUBE COLLECTORS/PERFORMANCE 
TESTING 
A fixed tilt solar collector employing reversible vee-trough 
reflectors and vacuum tube receivers for solar heating and 
cooling systems. Final report, 4:2942 (N-78-15567) 
EVAPORATORS/DESIGN 
Evaporators for refrigerants (In German), 4:3768 (AED-Conf-77- 
263-001 
EXCAVATORS 
See EARTHMOVING EQUIPMENT 
EXCURSIONS 
Reactivity accidents of reactors, 4:3416 
EXCURSIONS/FUEL ELEMENT FAILURE 
NSRR experiments on LWR fuel behavior under reactivity: 
initiated accident condition, 4:3484 
EXCURSIONS/SIMULATION 
Applicability of TREAT TOP experiments to post-failure 
dynamics (LMFBR), 4:3370 (HEDL-SA-1489-FP) 
Prompt burst energetics experiments: uranium carbide series. 
Preliminary results (LMFBR), 4:3385 (NUREG/CR-0137) 
EXHAUST GASES/BIOLOGICAL EFFECTS 
EPA program to assess the public health significance of diesel 
emissions, 4:4533 
EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Internal combustion engine with an auxiliary combustion chamber 
(Patent), 4:3853 
EXOELECTRON DOSEMETERS 
Neutron dosimetry at Fontenay-aux-Roses, France, 4:4232 (PNL- 
2449) 
EXPLOSIVE FRACTURING/CONFIGURATION 
Stimulation and characterization of eastern gas shales. Progress 
report, October-December 1977, 4:2516 (LA-7383-PR) 
EXPLOSIVE FRACTURING/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
EXPLOSIVES 
See also CHEMICAL EXPLOSIVES 
EXPLOSIVES/IGNITION SYSTEMS 
Passivation of the pyrotechnic fuels titanium and titanium hydride 
in oxidative environments, 4:3950 (SAND-78-0264C) 
EXXON LIQUEFACTION PROCESS/RESIDUES 
Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1978, 4:2169 (FE-2247-16) 


F 


FAILED ELEMENT MONITORS 
Failed fuel detector (Patent), 4:3254 
FAILED ELEMENT MONITORS/DESIGN 
Method of failed fuel detection (Patent;PWR), 4:3173 
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FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FARMS/ENERGY SOURCES 
Large and small applications of energy farming, 4:2689 (CONF- 
7710136-) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL ELEMENTS 
Nuclear fuel element (Patent), 4:3252 
FEDERAL ENERGY REGULATORY COMMISSION 
See US FERC 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEED MATERIALS PLANTS/DECOMMISSIONING 
Standards and guidelines pertinent to the development of 
decommissioning criteria for sites contaminated with 
radioactive material, 4:2654 (ORNL/OEPA-4) 
Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
FEED MATERIALS PLANTS/DECONTAMINATION 
Standards and guidelines pertinent to the development of 
decommissioning criteria for sites contaminated with 
radioactive material, 4:2654 (ORNL/OEPA-4) 
FEED MATERIALS PLANTS/LAND USE 
Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
FEED MATERIALS PLANTS/RADIATION MONITORING 
Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
FEED MATERIALS PLANTS/SAFETY 
Licensed uranium mills, uranium hexafluoride production plants, 
and fuel facilities: a historical review through 1977, 4:2578 
(NUREG-0222) 
FEEDWATER/WATER TREATMENT 
Water-chemical regime and corrosion of thermal engineering 
plant. Chapter 1. Means of further improving water preparation 
and the water regime for generator units, 4:3063 (NP-tr-2017) 
FERRATES 
See IRON OXIDES 
FERTILIZER INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
FERTILIZER INDUSTRY/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
FERTILIZERS/BIOSYNTHESIS 
Digester and process for converting organic matter to methane 
and fertilizer (Patent), 4:2692 
FETUSES/LOW DOSE IRRADIATION 
Leukemia in twins: antenatal and postnatal factors, 4:4500 
FFTF REACTOR/COLD TRAPS 
Recent work on sodium-cooled reactor purification systems, 
4:3217 (HEDL-SA-1446) 
FFTF REACTOR/FUEL ELEMENT FAILURE 
Fuel rod mechanics and failure analysis. Twenty-third quarterly 
report, February 1978-April 1978, 4:3368 (GEFR-13923-23) 
FFTF REACTOR/PIPES 
Stress analysis for the design of liquid metal piping in the Fast 
Flux Test Facility, 4:3345 (HEDL-SA-1575) 
FFTF REACTOR/REACTOR KINETICS 
Calculation of resonant reaction rates near region interfaces in the 
FFTF, 4:3344 (HEDL-SA-1449) 
FFTF REACTOR/REACTOR SAFETY 
Safety evaluation report. Fast Flux Test Facility. Project No. 448, 
4:3381 (NUREG-0358) 
FIBERGLASS/MATERIALS TESTING 
Filon panels: a technical report, 4:2949 
FIBERS/OPTICAL PROPERTIES 
Propagating fields in graded index optical fibers, 4:4002 (UCRL- 
80979) 


FIBERS/TENSILE PROPERTIES 
Some interesting mechanical behaviors of fiber composite 
materials, 4:3995 (UCRL-80908(Rev.1)) 
FIELD THEORIES 
See also QUANTUM FIELD THEORY 
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FIELD THEORIES/NUCLEON-ANTINUCLEON 
INTERACTIONS 
Derivation of interaction potentials from field theory, 4:4616 
FIELD-REVERSED MIRROR REACTORS 
Field reversal in mirror machines, 4:4826 (UCRL-80635) 
FIELD-REVERSED MIRROR REACTORS/ENGINEERING 
Advances in plasma engineering for a field-reversed mirror 
reactor, 4:4807 (COO-218-106) 
FIELD-REVERSED MIRROR REACTORS/STABILITY 
Stability of field-reversed mirrors, 4:4825 (COO-2218-108) 
FILM BOILING/REVIEWS 
Post-CHF heat transfer during steady-state and transient 
conditions, 4:3389 (NUREG/CR-0195) 
FILM DOSEMETERS 
See PHOTOGRAPHIC FILM DOSEMETERS 
FILMS 
(Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS.) 
FILMS/STANDARDS 
Plating thickness standards. Milestone report (Aluminium on 
Kapton and copper on Kapton), 4:3903 (BDX-613-1805(Rev.)) 
FILTERS 
See also AIR FILTERS 
FILTERS/EFFICIENCY 
Efficiency of 0.5N KOH impregnated filters for sulfur dioxide 
collection, 4:4279 
Use of ion exchange to treat radioactive liquids in light-water- 
cooled nuclear reactor power plants, 4:3152 (NUREG/CR- 


0143) 
FILTERS/PERFORMANCE 
Cleaning of gases from the incineration of waste materials, 4:3847 
FINITE ELEMENT METHOD 

Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. I. Theory, 4:4679 

Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. II. Solution strategy and examples, 
4:4680 

FIREDAMP 
See METHANE 
FIREPLACES/DESIGN 
Fireplace systems (Patent), 4:3796 
FIRES/SMOKES 

Fire analog: a comparison between fire plumes and energy center 

cooling tower plumes, 4:4410 (ORNL/TM-6248) 
FIRES/TOXICITY 

Time-dependent fire behavior of aircraft cabin materials. Final 

report Mar 76-Jun 77, 4:4540 (AD-A-050923 
FIRST WALL/PHYSICAL RADIATION EFFECTS 
Controlled nuclear fusion, a challenge for the engineer. III. The 
wall problem in fusion reactors, 4:4822 
FISCHER-TROPSCH SYNTHESIS/CATALYSTS 
Carburization studies of iron Fischer-Tropsch catalysts, 4:2684 
FISCHER-TROPSCH SYNTHESIS/COMPUTER 
CALCULATIONS 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978, 4:2171 (FE-2467-6) 
FISH CULTURE 

See AQUACULTURE 
FISHES 

See also TROUT 
FISHES/ENTRAINMENT 

Marine fisheries review, Volume 39, Number 10, October 1977, 
4:4519 (PB-277787) 

FISHES/IMPINGEMENT 

Comparative fish impingement at two adjacent water intakes on 
the mid-Columbia River, 4:4438 (PNL-SA-6606) 

Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 

FISHES/POPULATION DYNAMICS 

Size and distribution of the 1975 striped bass spawning stock in the 

Potomac River. Final report, 4:4453 (PB-277083) 
FISSION/PROBABILITY 

Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 

FISSION FRAGMENTS 
See also HYPERNUCLEI 
FISSION FRAGMENTS/KINETIC ENERGY 

One-body dissipation and the super-viscidity of nuclei, 4:4653 

Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 

FISSION PRODUCTS/AFTER-HEAT 

Delayed beta- and gamma-ray production due to thermal-neutron 

fission of *°°U, spectral distributions for times after fission 





FISSION PRODUCTS/BETA SPECTRA 


between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR-0162) 

Evaluation of fission product after-heat. Quarterly report, January 
1-March 31, 1978 (BWR; PWR), 4:3153 (NUREG/CR-0160) 

Fast response calorimetric measurement of decay heat, 4:3313 

Fission-product energy release for times following thermal- 
neutron fission of *** Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-0171) 

Fission-product source terms for reactor applications, 4:3303 

Fission-product beta and gamma decay-energy release rates for 
the time period 2 sec to 4 hr following thermal-neutron fission 
of 7°5U, 4:3459 

Measurements of fission-product decay heat for **5U and *°°Pu, 
4:3312 

Uncertainties in decay power from summation calculations, 4:3302 

FISSION PRODUCTS/BETA SPECTRA 

Delayed beta- and gamma-ray production due to thermal-neutron 
fission of 7°5U, spectral distributions for times after fission 
between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR-O0162) 

Fission-product energy release for times following thermal- 
neutron fission of **’ Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-O0171) 

FISSION PRODUCTS/BETA-MINUS DECAY 

Fission-product energy release for times following thermal- 
neutron fission of **‘ Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-O0171) 

FISSION PRODUCTS/ECOLOGICAL CONCENTRATION 

Short-lived debris from the Chinese nuclear test of September 17, 
1977, 4:4398 (PNL-2500(Pt.3)) 

FISSION PRODUCTS/FISSION YIELD 

Final progress report: fission product beta and gamma energy 
release. Progress report, January-May 1978, 4:4651 (NUREG/ 
CR-0197) 

FISSION PRODUCTS/GAMMA SPECTRA 

Delayed beta- and gamma-ray production due to thermal-neutron 
fission of **°U, spectral distributions for times after fission 
between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR-0162) 

Fission-product energy release for times following thermal- 
neutron fission of *** Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-0171) 

FISSION PRODUCTS/MONITORING 

Short-lived debris from the Chinese nuclear test of September 17, 

1977, 4:4398 (PNL-2500(Pt.3)) 
FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FIXED MIRROR COLLECTORS/DESIGN 

Modular fixed-mirror Brayton-cycle solar power system, 4:2845 
(CONF-760374-) 

FLAME PROPAGATION/SIMULATION 

Numerical simulation of flame propagation in internal combustion 
engines: a status report, 4:3855 

FLAMES/REACTION INTERMEDIATES 

Flame measurements utilizing Raman scattering, 4:4065 
FLAMES/TEMPERATURE GRADIENTS 

Flame measurements utilizing Raman scattering, 4:4065 
FLASH HYDROPYROLYSIS PROCESS/CHEMICAL 

REACTION YIELD 

Research studies for producing liquids by short residence coal 
hydropyrolysis. Semi-annual technical progress report, July 
1977-January 1978, 4:2206 (FE-2574-7) 

FLASHED STEAM SYSTEMS/SIMULATION 

Resource utilization efficiency improvement of geothermal binary 
cycles, Phase II. Final report, June 15, 1976-December 31, 1977, 
4:2997 (ORO-4944-7) 

FLAT PLATE COLLECTORS/BLACK COATINGS 

Solar energy absorber and method of production (Patent), 4:2954 
FLAT PLATE COLLECTORS/CHEMICAL COATING 

Solar energy absorber and method of production (Patent), 4:2954 
FLAT PLATE COLLECTORS/DESIGN 

Medium-temperature flat-plate solar energy collectors for use in 
Florida, 4:2940 (FSEC-TN-78-2) 

Solar collector, 4:2957 

Solar collector (Patent), 4:2956 

Solar collector (Patent), 4:2951 

FLAT PLATE COLLECTORS/EFFICIENCY 
ONERSOL collector and its performance, 4:2933 (CONF-760374- 


) 
FLAT PLATE COLLECTORS/FABRICATION 
Solar energy absorber and method of production (Patent), 4:2954 
FLAT PLATE COLLECTORS/GLAZING MATERIALS 
Study of solar thermal electric power system (effect of selective 
thin barrier on radiative heat transfer), 4:2963 
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FLAT PLATE COLLECTORS/MATERIALS 
Medium-temperature flat-plate solar energy collectors for use in 
Florida, 4:2940 (FSEC-TN-78-2) 
FLAT PLATE COLLECTORS/MATHEMATICAL MODELS 
Study of solar thermal electric power system (effect of selective 
thin barrier on radiative heat transfer), 4:2963 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Testing collectors with solar simulator: fitting to the theoretical 
model and extrapolation, 4:2930 (CONF-760374-) 
FLAT PLATE COLLECTORS/TECHNOLOGY ASSESSMENT 
Recent significant developments in solar technology, 4:2938 
(CONF-7706117-) 
FLAT PLATE COLLECTORS/THERMAL EFFICIENCY 
Analysis of collector array performance from field derived 
measurements, 4:2948 (SOLAR/0008-78/24) 
FLORIDA/AGRICULTURE 
Agriculture element of the state comprehensive plan, 4:3638 (PB- 


277226) 
FLORIDA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 

FLOW BLOCKAGE/TEMPERATURE GRADIENTS 

Temperature fluctuation of sodium in annular flow channel heated 
by single-pin with blockage (LMFBR), 4:3232 

FLOW (FLUID) 
See FLUID FLOW 
FLOW REGULATORS 
See also VALVES 
FLOW REGULATORS/DESIGN 
Feedwater control device for a reactor (Patent; BER), 4:3169 
FLOWMETERS/DESIGN 
Novel electronic developments in the field of gas metering, 4:2520 
FLOWMETERS/OPERATION 

Latest findings in the development of turbine wheel-type gas 

meters, 4:2519 
FLUE GAS/CLEANING 

Cleaning of gases from the incineration of waste materials, 4:3847 

Hydrocarbon conversion with an acidic multimetallic catalytic 
composite (Patent), 4:4167 

FLUE GAS/DENITRIFICATION 

Environmental assessment of stationary source NO/sub x/ 
combustion modification technologies, 4:3082 (EPA-600/7-77- 
073a) 

Field testing: application of combustion modifications to control 
pollutant emissions from industrial boilers. Phase II, 4:4137 
(EPA-600/7-77-073a) 

Reduction of nitric oxide using catalysts pretreated with selenium 
(Patent), 4:3085 

FLUE GAS/DESULFURIZATION 

Chemistry of flue gas desulfurization, 4:3088 

Environmental control implications of generating electric power 
from coal. 1977 technology status report. Appendix F. Flue gas 
desulfurization in the United States, 1977 (108 references), 
4:2247 (ANL/ECT-3(App.F)) 

FGD.: a viable alternative, 4:4168 

Process and apparatus for the purification of fumes and gases and 
for the production of sulfuric acid (Patent), 4:4166 

Regenerative method for quantitative removal of sulfur dioxide 
from stack gases (Patent), 4:4165 

Ways of complex coal utilization at present and in future in the 
Czech economy, 4:2256 

FLUE GAS/PURIFICATION 

Investigation of high velocity wedge separator for particle 
removal in coal gasification plants. Quarterly report, February 
1-April 30, 1978, 4:2151 (ACD-38391-8) 

Removal of toxic gaseous components by electrostatic 
precipitators, 4:4171 

FLUE GAS/THERMODYNAMIC PROPERTIES 
Enthalpy of flue gases as a function of their temperature in the 
international system of units (si), 4:3075 
FLUID FLOW 
See also GAS FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/CALCULATION METHODS 

Mixed explicit-implicit iterative finite element scheme for 

diffusion-type problems. I. Theory, 4:4679 
FLUID FLOW/REVIEWS 
Thermal and hydrodynamic processes in oscillating flows (Book; 
in Russian), 4:4128 
FLUID INJECTION 
See also WATERFLOODING 
FLUID INJECTION/DEMONSTRATION PROGRAMS 

Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
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FLUID MECHANICS/LAMINAR FLOW 
Adsorption on the walls of a cylindrical channel, 4:4602 
FLUID MECHANICS/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
FLUIDIZED BED/DENSITY 
Steam gasification of coal in an internally heated fluidized bed, 
4:2193 
FLUIDIZED BED/HEAT TRANSFER 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
Steam gasification of coal in an internally heated fluidized bed, 
4:2193 


FLUIDIZED-BED COMBUSTION/DEMONSTRATION PLANTS 

Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 

FLUIDIZED-BED COMBUSTION/EFFICIENCY 
Pressurised fluidised bed combustion, report No. 43. Annual 
report July 1976-June 1977, 4:4139 (FE-1511-43) 
FLUIDIZED-BED COMBUSTION/REVIEWS 
High temperature technology, 4:2351 
FLUIDIZED-BED COMBUSTION/SOLID WASTES 

Environmental assessment of solid residues from fluidized-bed fuel 

processing (192 references), 4:2346 (EPA-600/7-77-139) 
FLUIDIZED-BED COMBUSTION/WASTE PRODUCT 

UTILIZATION 

Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 

FLUIDIZED-BED COMBUSTORS/CONSTRUCTION 

Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 

FLUIDIZED-BED COMBUSTORS/DESIGN 

Evaluation of a data base for a 100 MW coal burning power using 
pressurized fluidized bed combustion. Definition phase, 4:2345 
(BMFT-FB-T-77-48) 

Evaluation of a Pressurized-Fluidized Bed Combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1978, 4:3037 (FE-2371-29) 

Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 

FLUIDIZED-BED COMBUSTORS/ENGINEERING 

Evaluation of a Pressurized-Fluidized Bed Combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1978, 4:3037 (FE-2371-29) 

Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
January-March 1978, 4:2344 (ANL/CEN/FE-78-2) 

FLUIDIZED-BED COMBUSTORS/FUNCTIONAL MODELS 

Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 

FLUIDIZED-BED COMBUSTORS/MATHEMATICAL 

MODELS 

Modelling of fluidized bed reactors. V. Combustion of carbon 
particles: an extension, 4:2350 

FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 

Pressurised fluidised bed combustion, report No. 43. Annual 
report July 1976-June 1977, 4:4139 (FE-1511-43) 

UIDS 


See also GASES 
GEOTHERMAL FLUIDS 
HEAT TRANSFER FLUIDS 
WORKING FLUIDS 
FLUIDS/BBGKY EQUATION 
Comments — the closure problem in the statistical theory of 
fluids, 4 
FLUIDS/CHARGED PARTICLES 
Charged particles in polarizable fluids, 4:4601 
FLUIDS/HARD-SPHERE MODEL 
RISM theory distribution functions for Lennard-Jones interaction 
site fluids, 4:4596 (CONF-780494-1) 
FLUIDS/MOLECULAR MODELS 
RISM theory distribution functions for Lennard-Jones interaction 
site fluids, 4:4596 (CONF-780494-1) 
FLUIDS/POLARIZABILITY 
Charged particles in polarizable fluids, 4:4601 
FLUKES 
See TREMATODES 
FLUORINATED ALIPHATIC HYDROCARBONS/HOT ATOM 
CHEMISTRY 
Reactions of recoil generated chlorine-38 atoms with 2,3- 
dichlorohexafluoro-2-butene. Cis/trans isomerization 
accompanying chlorine for chlorine replacement, 4:4057 


FOOD INDUSTRY 


FLUORINE/ENERGY-LEVEL TRANSITIONS 
Quenching of Ne, F, and F2 in Ne/Xe/NFs; and Ne/Xe/F2 
mixtures, 4:4582 
FLUORINE/EXCITED STATES 
Quenching of Ne, F, and F2 in Ne/Xe/NFs and Ne/Xe/F2 
mixtures, 4:4582 
FLUORINE 19 REACTIONS/FUSION REACTIONS 
Evidence for "massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
FLUORINE OXIDES/CHEMICAL REACTION KINETICS 
Elementary reaction kinetics of fluorine atoms, FO, and NF free 
radicals, 4:4026 
FLUTE INSTABILITY 
Resonance interaction of a flute wave of finite amplitude with a 
plasma, 4:4805 
FLUTE INSTABILITY/STABILIZATION 
Stabilization of interchange modes in multiple-mirror confined 
plasmas, 4:4756 
FLY ASH/AIR POLLUTION CONTROL 
Application of the normal logarithmic law of distribution of 
polydispersed ash when calculating its trapping in electric 
filters, 4:3087 
FLY ASH/CHEMICAL COMPOSITION 
Mechanisms for trace element enrichment in fly ash during coal 
combustion (Volatilization-condensation model), 4:2349 
FLY ASH/ELECTRIC CONDUCTIVITY 
High-intensity ionizer for improved ESP performance, 4:4172 
Improving the efficiency of an electrostatic precipitator by 
injecting ammonium sulfate in the flue gases, 4:4173 
Investigation of the change in electrical resistivity of fly ash due to 
sorption of gases and vapors: possible improvements in the 
efficiency of electrostatic precipitators, 4:4170 
FLY ASH/WASTE PRODUCT UTILIZATION 
Use of ash in embankment construction, 4:3818 
FLYWHEEL ENERGY STORAGE/VACUUM SYSTEMS 
Vacuum technology requirements for flywheel energy storage, 
4:3542 (SAND-78-0944) 
FLYWHEELS/FREQUENCY MEASUREMENT 
Frequency analysis of a thick-rim flywheel, 4:3541 (ORNL/TM- 
5804 


FOAMS/CHEMICAL PREPARATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
FOAMS/COMBUSTION PROPERTIES 
Investigation of the burning behavior of Iso-foam, 4:2366 
FOAMS/FABRICATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
OG 


See also WATER VAPOR 
FOG/SEASONAL VARIATIONS 
Cooling pond fog studies, 4:4404 (ORNL/TM-6248) 
ooD 


See also FRUITS 


MILK 
FOOD/GLOBAL ASPECTS 
Global political economy of food (Special issue of journal; 10 
papers), 4:3640 
FOOD/PRODUCTION 
— and energy (NSF-sponsored symposium; 52 papers), 
4:3748 


FOOD/PUBLIC OPINION 
Economic restraints on reduced energy use in agriculture, 4:3672 
(CONF-7710136-) 
FOOD/RADIOACTIVITY 
1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 
FOOD/RADIOASSAY 
Status and quality of radiation measurements. food and human 
urine. Preliminary report 1972-75, 4:4435 (PB-276816) 
FOOD/SAMPLING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO-1253-12) 
FOOD/SOCIO-ECONOMIC FACTORS 
Global political economy of food (Special issue of journal; 10 
papers), 4:3640 
FOOD/STERILIZATION 
Design of equipment for microwave sterilization of food 
particulates. Memorandum report, 4:4486 (PB-277427) 
FOOD INDUSTRY 
Texas energy conservation program: existing commercial, 
groceries and supermarkets (Workshop material), 4:3698 





FOOD INDUSTRY/WASTE HEAT 


FOOD INDUSTRY/WASTE HEAT 
Applications of thermal energy storage to waste heat recovery in 
the food processing industry, 4:3577 (CONF-770955-) 
FORCED CONVECTION/CALCULATION METHODS 
Forced convection heat transfer in an annulus at low Reynolds 
numbers , 4:4124 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
FORKED RIVER-1 REACTOR/AQUATIC ECOSYSTEMS 
Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 
FORMALDEHYDE/FLUORESCENCE 
Collisionless decay, vibrational relaxation, and intermediate case 
quenching of S, formaldehyde, 4:4574 
FORMATES/CHEMICAL REACTION YIELD 
Catalysis of carbon monoxide hydrogenation by soluble 
mononuclear complexes, 4:2694 
FORMED COKE PROCESSES 
Philosophy of blending coals and coke-making technology in 
Japan, 4:2149 
Present status of production procedure for briquette blend coke, 


4:2150 
FORMED COKE PROCESSES/BINDERS 
Clean Coke Process. Process development studies report for first 
quarter 1978, 4:2141 (FE-1220-36) 
FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/PRODUCTION 
US raw material economy in 1976 (USA production: 1974-1976), 


4:2321 
FOSSIL FUELS/SUPPLY AND DEMAND 
Systems study of our energy problems, 4:3705 (CONF-7710136-) 
FOSSIL-FUEL POWER PLANTS/ASHES 
Use of ash in embankment construction, 4:3818 
FOSSIL-FUEL POWER PLANTS/BLOWERS 
Vibration analysis of rotating auxiliary machinery. Final report, 
4:3044 (EPRI-FP-864) 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL 
Corn/coal fuel characterization study, 4:2698 (HCP/T3052-01) 
FOSSIL-FUEL POWER PLANTS/CONTROL SYSTEMS 
Fast betes _ neutral resistor application on a 600 MW fossil 
unit, 4:311 
FOSSIL-FUEL POWER PLANTS/COOLING SYSTEMS 
Power plant chemistry, 4:3308 
FOSSIL-FUEL POWER PLANTS/ELECTRIC GENERATORS 
Combined drive for heating power station units (Patent), 4:3057 
FOSSIL-FUEL POWER PLANTS/ELECTROSTATIC 

PRECIPITATORS 

Improving the efficiency of an electrostatic precipitator by 
injecting ammonium sulfate in the flue gases, 4:4173 

FOSSIL-FUEL POWER PLANTS/ENERGY ACCOUNTING 

Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 

FOSSIL-FUEL POWER PLANTS/ENERGY ANALYSIS 

Comparison of nuclear and coal power plants using net energy 
analysis, 4:3608 (CONF-7710136-) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Air quality impacts of projected coal utilization in the West, 
4:4418 (PNL-2500(Pt.3>) 

Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248) 

Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 

Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 

Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 

FOSSIL-FUEL POWER PLANTS/FEEDWATER 

Water-chemical regime and corrosion of thermal engineering 
plant. Chapter 1. Means of further improving water preparation 
and the water regime for generator units, 4:3063 (NP-tr-2017) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Application of the normal logarithmic law of distribution of 
polydispersed ash when calculating its trapping in electric 
filters, 4:3087 
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Environmental control implications of generating electric power 
from coal. 1977 technology status report. Appendix F. Flue gas 
desulfurization in the United States, 1977 (108 references), 
4:2247 (ANL/ECT-3(App.F)) 

Evaluation of a sulfur dioxide mass emission rate monitoring 
system. Final report Aug 76-Jul 77, 4:3084 (PB-277394) 

Ionization of exhaust gases (Patent), 4:3898 

Overfire air technology for tangentially fired utility boilers 
burning western U.S. coal. Final report jun 74-mar 77, 4:3083 
(PB-277012) 

Reduction of nitric oxide using catalysts pretreated with selenium 
(Patent), 4:3085 

FOSSIL-FUEL POWER PLANTS/FLY ASH 

Application of the normal logarithmic law of distribution of 
polydispersed ash when calculating its trapping in electric 
filters, 4:3087 

Use of ash in embankment construction, 4:3818 

FOSSIL-FUEL POWER PLANTS/FUELS 

Utilization of coal-derived liquid fuels in a combustion turbine 

engine, 4:2214 
FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 

Dry deposition of gaseous pollutants from coal-fired power plants, 
4:4365 (PNL-2500(Pt.3)) 

FOSSIL-FUEL POWER PLANTS/HEAT RECOVERY 

Energy economics aspects of heat utilization in nuclear plants, 
4:3294 

FOSSIL-FUEL POWER PLANTS/LAND REQUIREMENTS 

Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 

FOSSIL-FUEL POWER PLANTS/MECHANICAL DRAFT 

COOLING TOWERS 

Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248) 

FOSSIL-FUEL POWER PLANTS/NATURAL DRAFT 

COOLING TOWERS 

Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 

FOSSIL-FUEL POWER PLANTS/NOISE POLLUTION 

ABATEMENT 

Noise control program for a large power station, 4:3079 

FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 

EQUIPMENT 

Assessment of current and advanced Nox control technology for 
coal-fired utility boilers, 4:3086 

Environmental assessment of stationary source NO/sub x/ 
combustion modification technologies, 4:3082 (EPA-600/7-77- 


073a) 
FOSSIL-FUEL POWER PLANTS/SLAGS 
Use of ash in embankment construction, 4:3818 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Analysis of the impacts of alternative coal facilities on three West 
Virginia counties, 4:2251 (ANL/EES-TM-13) 
FOSSIL-FUEL POWER PLANTS/THERMAL EFFLUENTS 
Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 
Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 
FOSSIL-FUEL POWER PLANTS/TOPPING CYCLES 
Conceptual engineering design study of thermionic topping of 
fossil power plants, 4:3766 (TID-28653) 
FOUR-BODY PROBLEM/SCATTERING 
Quantum-mechanical few-body scattering equations with half-on- 
shell energy-independent subsystem input, 4:4633 (SLAC-209) 
FRACTURED RESERVOIRS/WELL LOGGING 
F-O-m cross plot: a new approach for detecting natural fractures 
in complex reservoir rocks by well log analysis, 4:2379 
FRACTURES/MAPPING 
Magnetic induction technique for mapping vertical conductive 
Sractures: theory of operation, 4:3003 (LA-7333-MS) 
FRANCE/COAL MINES 
Highly productive face at the Houilleres de Provence, 4:2307 
FRANCE/NUCLEAR INDUSTRY 
French nuclear industry, 4:3147 
FRANCE/NUCLEAR POWER 
French emirs of uranium, 4:3129 
Present state and development of nuclear power stations in 
France, 4:3137 
FRANCE/NUCLEAR POWER PLANTS 
—— of the light water nuclear power plants in France, 
4:3157 
FREE RADICALS 
See RADICALS 
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FRESH WATER/MIXING 
Tritium in the Savannah River Estuary and adjacent marine 
waters, 4:4450 (DP-MS-78-27) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRESNEL LENS/DESIGN 
Novel solar collector using a large circular fresnel lens 
concentrator. Final report, 4:2946 (SAND-78-7023) 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUITS 
(Edible parts of plants only.) 
FRUITS/DEHYDRATION 
Energy conservation in fruit dehydrators utilizing recirculation of 
exhaust air and heat recovery heat exchangers. Final report, 
4:3821 (COO-2916-4) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/DESIGN 
Fuel assembly (Patent), 4:3317 
Fuel assembly for a FBR type reactor (Patent), 4:3247 
Fuel assembly in FBR type reactor (Patent), 4:3239 
Fuel assembly (Patent; LMFBR), 4:3244 
Nuclear fuel assembly (Patent; LMFBR), 4:3240 
Nuclear reactor (Patent; LMFBR), 4:3245 
FUEL ASSEMBLIES/HEAT TRANSFER 
3-D slug flow heat transfer analysis of coupled coolant cells in 
finite LMFBR bundles, 4:3208 (COO-2245-58TR) 
FUEL ASSEMBLIES/HYDRAULICS 
3-D slug flow heat transfer analysis of coupled coolant cells in 
finite LMFBR bundles, 4:3208 (COO-2245-58TR) 
FUEL ASSEMBLIES/INSPECTION 
Inspection device of a fuel (sipper cap), 4:3174 
FUEL ASSEMBLIES/PERFORMANCE 
Operational experience with Westinghouse cores (up to December 
31, 1977) (PWR), 4:3185 (WCAP-8183(Rev.7)) 
FUEL ASSEMBLIES/SPACERS 
Improvement to spacers for the fuel elements of nuclear reactors 
(Patent), 4:3321 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS 
Fuel can for a liquid-metal cooled fast breeder (Patent), 4:3253 
FUEL CANS/ANNEALING 
Restoring method of ductility of cladding tube, 4:3164 
FUEL CANS/DEFORMATION 
High-temperature deformation and rupture behavior of internally 
pressurized Zircaloy-4 cladding in vacuum and steam 
environments, 4:3486 
Increasing method of reactor power (Patent; BWR), 4:3165 
FUEL CANS/DESIGN 
Cladding tube of fuel rod for a BWR type reactor (Patent), 4:3171 
FUEL CANS/EDDY CURRENT TESTING 
Apparatus for testing smooth and ribbed tubing with pulsed eddy 
currents (LMFBR), 4:3206 (ANL-77-53) 
FUEL CANS/FAILURES 
Multirod Burst Test Program progress report, January-March 
1978 (BWR; PWR), 4:3390 (NUREG/CR-0225) 
FUEL CANS/FUEL-CLADDING INTERACTIONS 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
FUEL CANS/PRESSURE MEASUREMENT 
Fuel rod for a reactor (Patent), 4:3320 
FUEL CANS/STRAINS 
Uncertainties in fast breeder reactor fuel pin cladding stress and 
strain calculations, 4:3214 (HEDL-SA-1316) 
FUEL CANS/STRESSES 
Uncertainties in fast breeder reactor fuel pin cladding stress and 
strain calculations, 4:3214 (HEDL-SA-1316) 
FUEL CELLS 
See also REGENERATIVE FUEL CELLS 
FUEL CELLS/CATALYSTS 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
FUEL CELLS/ELECTROLYTES 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
FUEL CELLS/INVERTERS 
Thyristor voltage safety factor. Final report, 4:3767 (EPRI-EM- 
825 


FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
Nuclear power programs and the nuclear fuel cycle, 4:3661 


FUEL ELEMENTS/FISSION PRODUCT RELEASE 


FUEL CYCLE/COMPUTER CALCULATIONS 
Data processing for power reactor fuel cycle codes, 4:3295 (LA- 
UR-78-1823 
FUEL CYCLE/ENVIRONMENTAL IMPACTS 
Environmental control technology, 4:2255 te Spa 5)) 
FUEL CYCLE/INTERNATIONAL COOPERATIO: 
Nuclear-fuel cycle - national and international il 4:3296 
FUEL CYCLE/MEETINGS 

Nuclear power and its fuel cycle. Proceedings series. Volume I. 
Nuclear power prospects and plans, 4:3122 (STI/PUB- 
465(Vol.1)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 4. 
Radioactivity management, 4:3124 (STI/PUB-465(Vol.4)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 6. 
Nuclear power in developing countries, 4:3125 (STI/PUB- 
465(Vol.6)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 7. 
Nuclear power and public opinion, and safeguards, 4:3126 (STI/ 
PUB-465(Vol.7)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 8. 
Indexes and lists, 4:3127 (STI/PUB-465(Vol.8)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 3. 
The nuclear fuel cycle, part 2, 4:3288 (STI/PUB-465(Vol.3)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 5. 
Nuclear safety, 4:3404 (STI/PUB-465(Vol.5)) 

FUEL CYCLE/PLANNING 
West Germany's efforts to close the nuclear fuel cycle: strategies 
for radioactive waste management, 4:3297 
FUEL CYCLE/RADIATION HAZARDS 
Health implications of nuclear power production (Booklet), 4:3656 
FUEL CYCLE/RESEARCH PROGRAMS 

Advanced Fuel Recycle Program progress report, April 1-June 

30, 1978, 4:2591 (ORNL/TM-6427) 
FUEL CYCLE/SAFEGUARDS 

Coprocessing option in the nuclear fuel cycle, 4:2590 (NEDG- 
21856-1) 

FUEL CYCLE/SAFETY 

Health implications of nuclear power production (Booklet), 4:3656 

Nuclear power and its fuel cycle. Proceedings series. Volume 5. 
Nuclear safety, 4:3404 (STI/PUB-465(Vol.5)) 

FUEL ECONOMY/STANDARDS 

Federal automobile fuel economy standards: a status report, 4:3675 
(CONF-7710136-) 

FUEL ELEMENT CLUSTERS/CRITICAL HEAT FLUX 

Critical power in boiling water nuclear reactor fuel bundles, 
4:3475 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 152, 
4:3384 (NUREG/CR-0109) 

FUEL ELEMENT FAILURE 

Anxiety on soundness of fuel, 4:3529 

NSRR experiments on LWR fuel behavior under reactivity: 
initiated accident condition, 4:3484 

Performance of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 4:3483 

FUEL ELEMENT FAILURE/MATHEMATICAL MODELS 

Fuel cladding failure models in the FRAP codes, 4:3489 

FUEL ELEMENT FAILURE/RESEARCH PROGRAMS 

Fuel rod mechanics and failure analysis. Twenty-third quarterly 
report, February 1978-April 1978 (LMFBR), 4:3368 (GEFR- 
13923-23) 

FUEL ELEMENT FAILURE/SIMULATION 
Prompt burst energetics experiments: uranium carbide series. 
Preliminary results (LMFBR), 4:3385 (NUREG/CR-0137) 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 

Investigations of the influence of oxide fuel and fission products 
on the mechanical properties of Zry-4 cladding tubes under 
LWR transient conditions, 4:3485 

FUEL ELEMENTS/DEFORMATION 

Ballooning in Zircaloy fuel rod claddings in a loss-of-coolant 
accident, 4:3487 

Investigations on axial gas flow within high burnup fuel rods, 
4:3488 

FUEL ELEMENTS/DESIGN 
Nuclear fuel element (Patent), 4:3252 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 

Relationship between fission-gas release and microstructural 

SS transient heating of pressurized water reactor 
uel, 4:3495 





FUEL ELEMENTS/HEAT TRANSFER 


FUEL ELEMENTS/HEAT TRANSFER 
Evaluation of finite difference methods for calculating heat 
transfer in fuel pins with eccentrically placed pellets, 4:3467 
FUEL ELEMENTS/LEAK TESTING 
Improvements in or relating to methods of estimating one 
radioactive substance in the presence of another (Patent), 4:3231 
FUEL ELEMENTS/PRESSURE MEASUREMENT 
Acoustic method for measuring gas pressure (Patent), 4:3322 
FUEL ELEMENTS/THERMAL CONDUCTION 
Results of gap conductance tests in the power burst facility, 4:3162 
FUEL FABRICATION PLANTS/SAFETY 
Licensed uranium mills, uranium hexafluoride production plants, 
and fuel facilities: a historical review through 1977, 4:2578 
(NUREG-0222) 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/CHEMICAL COMPOSITION 
Mass and heat balance for coal gasification by Atomics 
International's Molten Salt Gasification Process, 4:2198 
FUEL GAS/COMBUSTION PROPERTIES 
Improving fuel combustion in gas turbine engines with additives, 
4 


:2506 
FUEL GAS/FLOW RATE 

Latest findings in the development of turbine wheel-type gas 
meters, 4:2519 

Novel electronic developments in the field of gas metering, 4:2520 

FUEL GAS/MARKETING RESEARCH 

Selective marketing for the gas industry, 4:2509 

FUEL GAS/PRODUCTION 

Thermochemical coordination meeting: fuels from biomass 
program. Gas production in a multiple hearth reactor, 4:2825 
(CONF-7710163-3) 

FUEL GAS/PURIFICATION 

Evaluation of a moving-bed system for hot-gas cleanup, 4:2153 
(ORNL/TM-6223) 

Investigation of high velocity wedge separator for particle 
removal in coal gasification plants. Quarterly report, February 
1-April 30, 1978, 4:2151 (ACD-38391-8) 

FUEL INJECTION SYSTEMS/DESIGN 

Secondary air feed control device of an internal combustion 

engine (Patent), 4:3897 
FUEL INJECTION SYSTEMS/DIAGNOSTIC TECHNIQUES 

Technique for the diagnosis of malfunctions in diesel injection 

systems, 4:3864 
FUEL MANAGEMENT/OPTIMIZATION 
Boiling water type atomic power plant and its operation method 
(Patent), 4:3167 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/ADDITIVES 

Evaluation of techniques for improving combustion aboard ship. 

Part I. Marine boilers. Final report, 4:4141 (PB-277191) 
FUEL OILS/COMBUSTION 

Combustion of multicomponent fuel droplets. Progress report, 1 
July 1977-30 June 1978, 4:4060 (COO-4449-1) 

Effect of stepped-up preheating of fuel oil on combustion process 
in tgm-84 boiler furnace, 4:3053 

Feasibility study of using a coal/water/oil emulsion as a clean 
liquid fuel: Phase 2. Interim report, October-December 1976, 
4:2347 (FE-2437-2) 

FUEL OILS/COMBUSTION PRODUCTS 
Adelphi-Goddard emulsified fuel project, 4:2488 (N-78-16908) 
Maintenance methods for aero-derived generators, 4:4155 
FUEL OILS/COST 

Impact of rising fuel prices on regional water supply development 

based on desalinated water, 4:4070 (CONF-760588-P1) 
FUEL OILS/SYNTHESIS 

Evaluation of a two-stage thermal and catalytic hydrocracking 

process for Athabasca bitumen, 4:2548 
FUEL PARTICLES 

See also COATED FUEL PARTICLES 
FUEL PARTICLES/FABRICATION 

Production of nuclear fuel microspheres by gelling droplets 
(Patent; HTGR type reactors), 4:3200 

FUEL PINS/MOCKUP 

Embedded Zircaloy-sheathed cladding thermocouples (BWR; 

PWR), 4:3154 (NUREG/CR-0271) 
FUEL POOLS/FILTERS 

Equipment for treating a liquid containing radioactive substances 

(Patent), 4:3315 
FUEL REPROCESSING PLANTS 

Development of the nuclear fuel reprocessing technology up to its 

current status, 4:2594 
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FUEL REPROCESSING PLANTS/AIR CLEANING SYSTEMS 
Gas cleaning in the nuclear fuel industry, 4:2595 
FUEL REPROCESSING PLANTS/CONSTRUCTION 
Construction and operation program of reprocessing plant of the 
Power Reactor and Nuclear Fuel Development Corporation 
(Japan), 4:2599 
FUEL REPROCESSING PLANTS/HEALTH HAZARDS 
Health implications of nuclear power production (Booklet), 4:3656 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Rover process verification studies: sintered metal filters blowback 
system, 4:2588 (ICP-1165) 
FUEL REPROCESSING PLANTS/OPERATION 
Construction and operation program of reprocessing plant of the 
Power Reactor and Nuclear Fuel Development Corporation 
(Japan), 4:2599 
Results of uranium test conducted in the reprocessing plant of the 
Power Reactor and Nuclear Fuel Development Corporation, 
4:2598 
FUEL REPROCESSING PLANTS/OPTIMIZATION 
Optimization of the sizes and dates of starting up of reprocessing 
plants, 4:2597 
FUEL REPROCESSING PLANTS/PUBLIC OPINION 
Planning and plutonium. Evidence of the Town and Country 
Planning Association to the Public Inquiry into an oxide 
reprocessing plant at Windscale, 4:2596 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTES 
Cation-exchange separation of cesium-137, strontium-90 and rare 
earths in nuclear fuel reprocessing waste, 4:2613 
FUEL REPROCESSING PLANTS/SAFETY 
Safety design and safety evaluation of reprocessing plant, 4:2601 
FUEL REPROCESSING PLANTS/SITE SELECTION 
Windscale inquiry. Comments on Mr. Justice Parker's conclusions, 
4:2592 
FUEL RODS/PERFORMANCE TESTING 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
FUEL SLURRIES/CHEMICAL COMPOSITION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 
FUEL SLURRIES/COMBUSTION 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 
FUEL-COOLANT INTERACTIONS 
Radiological assessment models. Fifteenth quarterly report, 
March-May 1978 (LMFBR), 4:3369 (GEFR-14034-15) 
Vapor explosion phenomena with respect to nuclear reactor safety 
assessment, 4:3298 (NUREG/CR-0245) 
FUEL-COOLANT INTERACTIONS/SIMULATION 
Prompt burst energetics experiments: uranium carbide series. 
Preliminary results (LMFBR), 4:3385 (NUREG/CR-0137) 
ELS 


See also AVIATION FUELS 
FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
FUELS/RESEARCH PROGRAMS 
Countdown for energy research, development, and demonstration 
in America, 4:3649 (CONF-7710136-) 
FUGEN ATR 
See JATR REACTOR 
FUMES 
See AEROSOLS 
FUNCTIONAL MODELS 
See also PILOT PLANTS 
FUNCTIONAL MODELS/SENSITIVITY 
Sensitivity testing of the MAP3S-PNL regional model, 4:4360 
(PNL-2500(Pt.3)) 
FUNCTIONAL MODELS/TESTING 
Sensitivity testing of the MAP3S-PNL regional model, 4:4360 
(PNL-2500(Pt.3)) 
FUNCTIONS 
See also GREEN FUNCTION 
Painleve functions of the third kind, 4:4678 
FURNACES 
See also BLAST FURNACES 
GAS FURNACES 
OIL FURNACES 
FURNACES/DESIGN 
Continuous Czochralski process development. LSSA Large Area 
Silicon Sheet Task. Quarterly report No. 3, April-June 1978, 
4:2790 (DOE/JPL/954887-3) 
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Waste heat boiler for coke dry quenching plant, 4:3827 
FURNACES/ECONOMICS 
Cupola technology: key to reduced melting energy and cost, 
4:3819 (CAES-496-78) 
FURNACES/ENERGY MODELS 
Three zone energy model of cupola operation, 4:3820 (CAES-506- 


78) 
FURNACES/HEAT RECOVERY EQUIPMENT 
Industrial waste treatment center with heat utilization, 4:3828 
FURNACES/OPERATION 
Cupola technology: key to reduced melting energy and cost, 
4:3819 (CAES-496-78) 
Thiee zone energy model of cupola operation, 4:3820 (CAES-506- 
7) 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


G 


GADOLINIUM/ACTIVATION ANALYSIS 

Non-destructive determination of trace-element concentrations. 

Annual progress report, 4:4006 (ORO-5173-003) 
GADOLINIUM CHLORIDES/THERMODYNAMIC 

PROPERTIES 

Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 

GADOLINIUM SULFIDES/SPECIFIC HEAT 

Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 

GALACTIC EVOLUTION/SIMULATION 

Computer simulation of plasma and N-body problems. Final 
report, 1 Jun 1974-31 Dec 1977, 4:4561 (N-78-15972) 

GALENA/AGE ESTIMATION 

Sequence and time of mineralization in certain hydrothermal 

uranium deposits, 4:2556 
GALENA/MINERALIZATION 

Sequence and time of mineralization in certain hydrothermal 

uranium deposits, 4:2556 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 

GaAs concentrator solar cells. Final technical report, 4:2798 
(SAND-78-7036) 

GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 

Photovoltaic energy conversion in gallium arsenide, 4:2819 

GAMMA DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Characteristics of Sandia's personnel neutron dosimeter, 4:4223 
(PNL-2449) 

Developmental summary of a composite gamma and albedo 
neutron personnel dosimeter using teflon matrix elements 
(CaSO4:Dy--®LiF--teflon), 4:4227 (PNL-2449) 

TLD system for personnel monitoring, 4:4225 (PNL-2449) 

GAMMA LOGGING/CALIBRATION STANDARDS 

DOE-Grand Junction logging model data synopsis, 4:2560 
(GJBX-76(78)) 

GAMMA LOGGING/GAMMA SPECTROMETERS 

Borehole gamma-ray spectrometer for uranium exploration, 4:2561 
(GJBX-82(78)) 

GAMMA RADIATION/BIOLOGICAL EFFECTS 

Gamma irradiation of adult horn flies, 4:4508 

GAMMA SOURCES 

(See also specific radioisotopes.) 

GAMMA SOURCES/AERIAL MONITORING 

Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 

GAMMA SOURCES/CALIBRATION STANDARDS 

Gamma-ray energies from the '*N(n,y) reaction, 4:4659 (BNL- 
24747) 

GAMMA SPECTROMETERS/DESIGN 

Borehole gamma-ray spectrometer for uranium exploration, 4:2561 
(GJBX-82(78)) 

GAMMA SPECTROSCOPY/DATA ANALYSIS 

Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 

GAS APPLIANCES 
See also AIR CONDITIONERS 
REFRIGERATORS 
GAS APPLIANCES/TESTING 

Pressure test procedures based on DVGW recommendation G 469 

for gas supply lines and equipment, 4:2521 


GAS TURBINES/WASTE HEAT 


GAS CONDENSATE FIELDS/EXPLOITATION 

Experimental tests for the extraction of a bi-phase gas condensate 

mixture with water, 4:2502 
GAS COOLANTS 

See GASES 
GAS COOLED FAST BREEDER REACTOR 

See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 

See GCFR TYPE REACTORS 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW/SUBSONIC FLOW 

Discharge of gas at high subsonic velocities, 4:4599 (LA-tr-77-78) 

GAS FURNACES/THERMAL ENERGY STORAGE 

EQUIPMENT 

Fossil energy home heating furnace efficiency improvement using 
thermal energy storage, 4:3574 (CONF-770955-) 

GAS HYDRATES 
Effect of hydrate formation on the informativity of oil and gas 
content indices, 4:2495 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/EMISSION SPECTRA 

Automatic system for measuring the concentration of admixture 
atoms in an MHD laser, 4:4113 

Radiation and laser potential of homo- and hetero-nuclear rare-gas 
diatomic molecules. Annual technical report 1 Oct 1976-1 Oct 
1977, 4:4104 (AD-A-050465) 

GAS LASERS/EXCITATION 

Applications (Power supplies, diodes, laser excitation, and 
generator studies), 4:4881 (SAND-78-0080) 

Light emission produced by reactions between rare gas ions and 
fluorine-containing gases. Final report 15 jun 76-15 jun 77, 
4:4103 (AD-A-050334) 

GAS LASERS/FLUID MECHANICS 

Fluid mechanics of fusion lasers. Final technical report, 4:4106 
(SAN-1554-1) 

GAS LASERS/OPERATION 

New active substances for complex organic compound vapour 
lasers, 4:4111 

GAS OILS/HYDROCRACKING 
Testing promoted catalyst during hydrocracking, 4:2455 
GAS OILS/SYNTHESIS 

Evaluation of a two-stage thermal and catalytic hydrocracking 

process for Athabasca bitumen, 4:254 
GAS TURBINES/COOLING SYSTEMS 

High Temperature Turbine Technology Program, Phase I. 
Topical report. Coal-liquid combined cycle reference design 665 
MW commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 

GAS TURBINES/DEMONSTRATION PROGRAMS 

Dept. of Energy/Dept. of Transportation Gas Turbine Transit 

Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 


1) 
GAS TURBINES/DESIGN 
Gas turbine driving gear (Patent), 4:3868 
GAS TURBINES/DIFFUSERS 
Effect of boundary layer slot suction on efficiency of 
turbomachine outlet diffusers, 4:3050 
GAS TURBINES/EXHAUST GASES 
Gas turbine (Patent), 4:3869 
GAS TURBINES/FUEL GAS 
Improving fuel combustion in gas turbine engines with additives, 
4:2506 
GAS TURBINES/FUELS 
Utilization of coal-derived liquid fuels in a combustion turbine 
engine, 4:2214 
GAS TURBINES/PERFORMANCE 
Advances in nickel alloys for aerospace applications, 4:3935 
Gas turbines reliable in operation, and at economic cost, in air- 
storage power stations for meeting peak loads, 4:3537 
Improving fuel combustion in gas turbine engines with additives, 
4:2506 
Maintenance methods for aero-derived generators, 4:4155 
GAS TURBINES/THERMAL EFFICIENCY 
Gas turbine (Patent), 4:3869 
GAS TURBINES/TURBINE BLADES 
Development of the thermal boundary layer in turbine cascades, 
4:3058 
Method of calculation of local heat transfer coefficients in the 
blade edge cooling duct with jet discharge of the cooling agent, 
4:3046 
GAS TURBINES/WASTE HEAT 
Gas turbine, an energy source for a distillation plant, 4:3065 
(CONF-760588-P2) 





GASEOUS WASTES 


GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS WASTES/AERIAL MONITORING 
Waste gas technology, 4:4391 
GASEOUS WASTES/CHEMICAL ANALYSIS 
Characterization of substances in products, effluents, and wastes 
from coal conversion processes, 4:4369 (PNL-2500(Pt.3)) 
GASEOUS WASTES/DEPOSITION 
Dry deposition of gaseous pollutants from coal-fired power plants, 
4:4365 (PNL-2500(Pt.3)) 
Trace element concentrations downwind of Milwaukee and 
Chicago, 4:4370 (PNL-2500(Pt.3)) 
GASEOU WASTES/DESULFURIZATION 
Process for removing sulfur dioxide from gas streams (Patent), 


See also COAL GAS 
LORENTZ GAS 
NATURAL GAS 
GASES/ELECTRIC CONDUCTIVITY 
Boltzmann approach to conductivity calculations, 4:4598 (UCID- 
17907 


GASES/KINETIC EQUATIONS 
Application of nonequilibrium quantum statistical mechanics to 
homogeneous nucleation, 4:4731 (LA-UR-78-1541) 
GASES/NUCLEATION 
Application of nonequilibrium quantum statistical mechanics to 
homogeneous nucleation, 4:4731 (LA-UR-78-1541) 
GAS-INSULATED CABLES/LEAK TESTING 
SFs dielectric fill gas gauge. Final report, 4:4251 (EPRI-EL-747) 
GAS-INSULATED CABLES/QUALITY ASSURANCE 
On-site high-voltage testing of SFs metalclad switch gear 
installations and compressed gas insulated cable, 4:3105 
GASOLINE/DEREGULATION 
Household impacts of gasoline decontrol, 4:2464 (TID-28574) 
GASOLINE/LAND TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
GASOLINE/PERFORMANCE TESTING 
Characterization of methanol/gasoline blends as automotive fuel: 
performance and emissions characteristics, 4:3899 (PB-277135) 
GASOLINE/SYNTHESIS 
Methanol technology and application in motor fuels, 4:2693 
GAUGE INVARIANCE/LOCALITY 
Local supersymmetry in superspace, 4:4672 
GAUSS QUADRATURES 
See QUADRATURES 
GCFR REACTOR/FUEL RODS 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR REACTOR/PRESSURE VESSELS 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR REACTOR/RADIOACTIVE EFFLUENTS 
In-line tritium monitoring in the GCFR vented irradiation capsule 
GB-10, 4:3338 (ORNL/TM-6387) 
GCFR REACTOR/REACTOR ACCIDENTS 
Analysis of full core steam flooding experiments for the Phase II 
GCFR critical assembly, 4:3365 (GA-A-14834) 
GCFR REACTOR/SEISMIC EFFECTS 
Preliminary seismic analysis of the GCFR core and core support 
structure, 4:3367 (GA-A-15053) 
GCFR REACTOR/SHIELDING 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR TYPE REACTORS/FUEL RODS 
Gas-cooled reactor programs. Gas-cooled fast reactor program 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR TYPE REACTORS/PRESSURE VESSELS 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR TYPE REACTORS/REACTOR CORES 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GCFR TYPE REACTORS/REACTOR SAFETY 
Synthesis of experience data for risk assessment and design 
improvement of gas-cooled reactors, 4:3366 (GA-A-14924) 
GCFR TYPE REACTORS/SAFETY ENGINEERING 
Synthesis of experience data for risk assessment and design 
improvement of gas-cooled reactors, 4:3366 (GA-A-14924) 
GCFR TYPE REACTORS/SHIELDING 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
GEGAS PROCESS/PILOT PLANTS 
Gasification of a highly caking coal in the GEGAS pressurized 
gas producer, 4:2196 
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GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETICS 
See also BIOLOGY 
GENETICS/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
GEOCHEMISTRY/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
GEOCHEMISTRY/RESEARCH PROGRAMS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
GEOLOGICAL SURVEYS/MEASURING INSTRUMENTS 
Bilogarithmic table for determining the parameters of the vertical 
fault bench by gravimetric data, 4:2376 
GEOMAGNETIC FIELD/DATA 
Space and planetary environment criteria guidelines for use in 
space vehicle development 1977 revision, 4:4565 (N-78-15146) 
GEOMAGNETIC FIELD/SEASONAL VARIATIONS 
Significant initial results from the environmental measurements 
experiment on ATS-6, 4:4569 (N-78-15142) 
GEOPHONES 
See SEISMIC DETECTORS 
GEOPHYSICS/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
GEOPHYSICS/RESEARCH PROGRAMS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
GEOPRESSURED SYSTEMS/ENERGY SOURCE 
DEVELOPMENT 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
GEOPRESSURED SYSTEMS/GEOPHYSICAL SURVEYS 
Geopressured geothermal fairway evaluation and test-well site 
location, Frio Formation, Texas Gulf Coast, 4:2983 (ORO-4891- 


4) 
GEOPRESSURED SYSTEMS/STRATIGRAPHY 
Geothermal resources, Wilcox Group, Texas Gulf Coast, 4:2982 
(ORO-489 1-3) 
GEOPRESSURED SYSTEMS/WELL LOGGING 
Geothermal resources, Wilcox Group, Texas Gulf Coast, 4:2982 
(ORO-4891-3) 
GEORGIA/BIOMASS PLANTATIONS 
Increasing the biomass production of short rotation coppice 
forests. Progress report, 4:2828 (SRO-1015-1) 
GEORGIA/CLIMATES 
Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 
GEORGIA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 
GEORGIA/METEOROLOGY 
Some observations of a subsynoptic scale disturbance, 4:4271 (LA- 
7394-MS) 
GEOTHERMAL ENERGY/ECONOMIC ANALYSIS 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
GEOTHERMAL ENERGY/ENERGY SOURCE 
DEVELOPMENT 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 
Preliminary environmental assessments of known geothermal 
resource areas in the United States, 4:2994 (UCRL-81420) 
GEOTHERMAL ENERGY/TECHNOLOGY ASSESSMENT 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 
SYSTEMS 
Resource utilization efficiency improvement of geothermal binary 
cycles, Phase II. Final report, June 15, 1976-December 31, 1977, 
4:2997 (ORO-4944-7) 
GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 
Resource utilization efficiency improvement of geothermal binary 
cycles, Phase II. Final report, June 15, 1976-December 31, 1977, 
4:2997 (ORO-4944-7) 
GEOTHERMAL ENERGY CONVERSION/TOTAL FLOW 
SYSTEMS 
Sourcebook on the production of electricity from geothermal 
energy. Draft: Chapter 4, Section 4.4. Status of the development 
of the total flow system for electric power production from 
geothermal energy (Includes glossary), 4:2995 (COO-4051-21) 
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GEOTHERMAL EXPLORATION/ENVIRONMENTAL 
EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
GEOTHERMAL FIELDS/ELECTRICAL SURVEYS 
Report of precision surveys of the Shikotan-Doya areas, 1975, 
4:2986 (NP-23248) 
Report on precision investigation of northern Hachimantai 
geothermal field in 1975, 4:2985 (NP-23247) 
GEOTHERMAL FIELDS/GEOLOGICAL SURVEYS 
Report of precision surveys of the Shikotan-Doya areas, 1975, 
4:2986 (NP-23248) 
Report on precision investigation of northern Hachimantai 
geothermal field in 1975, 4:2985 (NP-23247) 
GEOTHERMAL FLUIDS 
See also BRINES 
GEOTHERMAL FLUIDS/CHEMICAL ANALYSIS 
Measuring total antimony in geothermal waters by flame atomic 
absorption spectrometry, 4:2990 
Sampling in geothermal operations: philosophy and reality, 4:3010 
(PNL-SA-6910) 
GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 
Static downhole characteristics of well CGEH-1 at Coso Hot 
Springs, China Lake, California, 4:2992 (LBL-7059) 
GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
GEOTHERMAL FLUIDS/DESALINATION 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
GEOTHERMAL FLUIDS/PHYSICAL PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
GEOTHERMAL FLUIDS/SAMPLING 
Sampling in geothermal operations: philosophy and reality, 4:3010 
(PNL-SA-6910) 
Static downhole characteristics of well CGEH-1 at Coso Hot 
Springs, China Lake, California, 4:2992 (LBL-7059) 
GEOTHERMAL FLUIDS/THERMODYNAMIC PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
GEOTHERMAL FLUIDS/WASTE DISPOSAL 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
GEOTHERMAL POWER PLANTS/BINARY-FLUID SYSTEMS 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
GEOTHERMAL POWER PLANTS/PLANNING 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
GEOTHERMAL POWER PLANTS/SCALE CONTROL 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
GEOTHERMAL SYSTEMS/HEAT FLOW 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
GEOTHERMAL SYSTEMS/SAFETY 
Operational and environmental safety, 4:4495 (PNL-2500(Pt.5)) 
GEOTHERMAL WELLS 
Geopressured geothermal fairway evaluation and test-well site 
location, Frio Formation, Texas Gulf Coast, 4:2983 (ORO-4891- 
4 


) 
GEOTHERMAL WELLS/CEMENTS 
Cementing of geothermal wells. Progress report No. 7, October- 
December 1977, 4:3000 (BNL-50808) 
Development of geothermal well completion systems. Phase I 
report, July-September 1977, 4:3002 (COO-4190-1) 
GEOTHERMAL WELLS/COMPRESSION STRENGTH 
Cementing of geothermal wells. Progress report No. 7, October- 
December 1977, 4:3000 (BNL-50808) 
GEOTHERMAL WELLS/DRILLING EQUIPMENT 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 
Review of the Drilling R and D Program at Sandia, 4:3004 
(SAND-78-0704C) 
GEOTHERMAL WELLS/MATERIALS TESTING 
Cementing of geothermal wells. Progress report No. 7, October- 
December 1977, 4:3000 (BNL-50808) 
GEOTHERMAL WELLS/TEMPERATURE LOGGING 
Static downhole characteristics of well CGEH-1 at Coso Hot 
Springs, China Lake, California, 4:2992 (LBL-7059) 
GEOTHERMAL WELLS/WELL COMPLETION 
Development of geothermal well completion systems. Phase I 
report, July-September 1977, 4:3002 (COO-4190-1) 
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GEOTHERMAL WELLS/WELL DRILLING 

Review of the Drilling R and D Program at Sandia, 4:3004 
(SAND-78-0704C) 

GEOTHERMAL WELLS/WELL LOGGING 

High-temperature electronics workshop: progress in the 
development of microelectronics for the 500°C environment, 
4:2991 (LA-7409-C) 

Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 

Review of the Drilling R and D Program at Sandia, 4:3004 
(SAND-78-0704C) 

GERM CELLS/RADIOSENSITIVITY 

Environmental monitoring at the Lawrence Livermore 

Laboratory. 1977 annual report, 4:4506 (UCRL-52530) 
GERMAN DEMOCRATIC REPUBLIC/COAL DEPOSITS 

Current status and future development of brown coal strip mining 

in the German Democratic Republic, 4:2300 
GERMAN DEMOCRATIC REPUBLIC/COAL INDUSTRY 

Contribution to the history of economic planning in the coal 

industry, 4:3723 
GERMAN DEMOCRATIC REPUBLIC/COAL MINES 

Current status and future development of brown coal strip mining 

in the German Democratic Republic, 4:2300 
GERMAN DEMOCRATIC REPUBLIC/INDUSTRIAL PLANTS 

Experience gained in the operation of the Lauchhammer cokery, 
4:2147 

Planning and design stage and the first years of operation of the 
Lauchhammer coking plant, 4:2145 

GERMAN DEMOCRATIC REPUBLIC/NUCLEAR POWER 

Nuclear power in the energy economics of the German 

Democratic Republic, 4:3293 
GERMAN FEDERAL REPUBLIC/COAL MINING 
Statistics of the economy. Figures on coal mining from January to 
March 1978, 4:2289 
GERMAN FEDERAL REPUBLIC/ENERGY CONSERVATION 
New energy policy of the Federal Republic, 4:3719 
GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 

Oil: backbone of energy supply, 4:3731 

Simulation model for generating time-dependent load curves, 
4:3742 

Statistics of the economy. Figures of the energy economy and the 
iron and steel industry from January to July 1977, 4:3747 

GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 

Utilization and processing of brown coal, 4:3724 

GERMAN FEDERAL REPUBLIC/ENERGY POLICY 

Energy economy and energy policy. Perspectives at the turn of 
the year 1977/78, 4:3710 

New energy policy of the Federal Republic, 4:3719 

Oil: backbone of energy supply, 4: s =. 

Planning in the power industry, 4:30, 

GERMAN FEDERAL REPUBLIC/ENERGY SOURCE 

DEVELOPMENT 

Chances and development of focal points of new technologies and 
energy forms in the Federal Republic of Germany. ‘Energy in 
households and small consumption’ as an example, 4:3644 

GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 

Energy economy and energy policy. Perspectives at the turn of 
the year 1977/78, 4:3710 

Forecasts in the power supply industry, 4:3709 

Utilization and processing of brown coal, 4:3724 

GERMAN FEDERAL REPUBLIC/ENVIRONMENTAL 

POLICY 

Bargaining in regulative policy implementation: the case of air and 
water pollution control, 4:3634 

GERMAN FEDERAL REPUBLIC/MINING 

Political aspects of raw materials and the situation of the German 

mining industry 1977, 4:3642 
GERMAN FEDERAL REPUBLIC/NATURAL GAS INDUSTRY 

Achievements and tasks of the German gas industry, 4:2508 

Natural gas production increases. Great increases between Weser 
and Ems and in Hanover, 4:2513 

Trends in the West German gas supply industry, 4:2511 

GERMAN FEDERAL REPUBLIC/NUCLEAR INDUSTRY 
Importance of nuclear exports for the German economy and for 
the third world, 4:3291 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER 
Economic consequences of a nuclear energy moratorium, 4:3655 
Use of nuclear energy in the German Federal Republic, 4:3142 
GERMAN FEDERAL REPUBLIC/OIL FIELDS 

Only 1.8% less crude oil recovered. In the area Weser-Ems even 

an absolute increase, 4:2383 
GERMAN FEDERAL REPUBLIC/POWER GENERATION 

Statistics of the economy. Figures of the energy economy and the 

iron and steel industry from January to July 1977, 4:3747 





GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 


GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Administrative procedures for nuclear power plants in Bavaria, 
4:3282 
Interaction between licensing and light water reactor research in 
the Federal Republic of Germany, 4:3286 
GERMAN FEDERAL REPUBLIC/SOLAR ENERGY 
Space (and water) heating with solar energy in West Germany, 
4:2913 
GERMAN FEDERAL REPUBLIC/WASTE PRODUCT 
UTILIZATION 
There is still enough to be done. Metal recycling in the waste 
utilization program of the Federal Government, 4:3836 
GERMANIUM OXIDES/COMPRESSION 
Compression mechanisms in a-quartz structures: SiOz and GeO, 
4:3999 


GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMANY (FEDERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
EFFECTS 


Preliminary environmental assessments of known geothermal 
resource areas in the United States, 4:2994 (UCRL-81420) 
GIANT CELLS 
See TUMOR CELLS 
GIBBSITE/ENTROPY 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
GIBBSITE/SPECIFIC HEAT 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
GLASS 
Possibility of raising thermal efficiency and operational reliability 
of boilers by using a glass and steel heat exchanger, 4:3054 
GLASS/TENSILE PROPERTIES 
Some interesting mechanical behaviors of fiber composite 
materials, 4:3995 (UCRL-80908(Rev. 1)) 
GLASS/TUNNEL EFFECT 
Interaction between electrons and tunneling levels in metallic 
glasses, 4:4661 (BNL-24235) 
GLASS INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
GLASS INDUSTRY/HEAT RECOVERY 
Report of the proceedings of the Energy Research and 
Development Administration work > on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
GLASS INDUSTRY/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
GLAZING MATERIALS/HEAT TRANSFER 
Study of solar thermal electric power system (effect of selective 
thin barrier on radiative heat transfer), 4:2963 
GLIOBLASTOMAS 
See NEOPLASMS 
GLOSSARIES 
See DICTIONARIES 
GLUCOSE/LABELLING 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
GOLD/ELECTRON COLLISIONS 
Transport equation theory of electron backscattering and x-ray 
production (30 keV), 4:4579 (LBL-7356) 
GOLD/PHYSICAL RADIATION EFFECTS 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 
GOLD/RECOVERY 


Pumping iron (Recovery of U, Au, and H2SO, from mine wastes), 


4:2582 
GOLD 197 TARGET/CARBON 12 REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
GOLD IONS/ION-ION COLLISIONS 
Atomic cross sections for heavy-ion fusion, 4:4587 (BNL-50769) 
GOLD ORES/EXPLORATION 
Geotechnical drilling investigation: achieving the maximum 
benefit, 4:2261 
GOVERNMENT POLICIES 
See also ECONOMIC POLICY 
ENERGY POLICY 
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ENVIRONMENTAL POLICY 

Nuclear power and nuclear weapons proliferation. Volume I. 
Policy papers, 4:2659 (NP-23363/1) 

Nuclear power and nuclear weapons proliferation. Volume II. 
Appendices, 4:2660 (NP-23363/2) 

GRANITES/STRESSES 

Stress measurements in the Stripa granite. Technical project 

report No. 4, 4:2634 (LBL-7078) 
GRANITES/THERMAL STRESSES 

Technical support for GEIS: radioactive waste isoltaion in 
geologic formations. Volume 19. Thermal analyses, 4:2648 (Y/ 
OWI/TM-36/19) 

GRANULAR BED FILTERS/COMPARATIVE EVALUATIONS 

Evaluation of a moving-bed system for hot-gas cleanup, 4:2153 
(ORNL/TM-6223) 

Evaluation of a Pressurized-Fluidized Bed Combustion (PFBC) 
combined cycle power plant conceptual design. Quarterly 
report, January 1-March 31, 1978, 4:3037 (FE-2371-29) 

GRAPHITE/COMPACTING 

Method of producing a fuel compact without a carbon binder 

(Patent; HTGR), 4:3199 
GRAPHITE/COMPRESSION STRENGTH 

Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in compression, 4:3993 (N-78-16102) 

Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in compression, 4:3992 (N-78-16101) 

GRAPHITE/MICROSTRUCTURE 

Some techniques for the characterization of cokes and graphites, 

4:2238 
GRAPHITE/OXIDATION 

Analysis of the methods utilized in OXIDE-3 (HTGR), 4:3361 

(BNL-NUREG-50810) 
GRAPHITE/PHYSICAL PROPERTIES 

Some techniques for the characterization of cokes and graphites, 

4:2238 
GRAPHITE/RAW MATERIALS 

Thermo-anthracite as a feedstock for electrode and graphite 

materials, 4:2228 
GRAPHITE/SHEAR PROPERTIES 

Analytical and experimental studies of graphite-epoxy and boron- 
epoxy angle-ply laminates in shear, 4:3991 (N-78-16100) 

Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in shear, 4:3990 (N-78-16099) 

GRASS/PLANT BREEDING 

Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 

GRASS/PLANT GROWTH 

Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 

GRASS/SENSITIVITY 

Extreme pollution sensitivity of grasses when SO2 and NO: are 

present in the atmosphere together, 4:4529 
GRAVITATION 

Gravitation, 4:4671 (N-78-16522) 

GRAVITATIONAL RADIATION/ANGULAR DISTRIBUTION 

Post-Newtonian gravitational bremsstrahlung, 4:4670 (N-78-16520) 

GRAVITATIONAL RADIATION/ENERGY SPECTRA 

Post-Newtonian gravitational bremsstrahlung, 4:4670 (N-78-16520) 

GREAT BRITAIN 
See UNITED KINGDOM 
GREEN FUNCTION/BOUNDARY-VALUE PROBLEMS 
Analysis of the Green's functions, 4:4681 (BNL-tr-664) 
GREENHOUSES/SOLAR SPACE HEATING 

System for better utilization of solar energy for heating 

greenhouses, 4:2904 (SHS-IFSY-RU-75) 
GRIBOV-LIPATOV RELATION/GAUGE INVARIANCE 

Gauge ambiguities, zero modes and classification of field size, 
4:4624 (COO-1545-236) 

GRINDING MACHINES/PERFORMANCE 

Central combined grinding-and-drying plants for coal at large 
throughput rates - new objectives and solutions, 4:2337 

GROHNDE REACTOR/SITE SELECTION 

Aspects concerning area planning in connection with the selection 
of sites for nuclear power plants. Illustrated by the example of 
the Grohnde/Weser reactor, 4:3336 

GROSS DOMESTIC PRODUCT/CORRELATIONS 

Energy/real gross domestic product ratio: an analysis of changes 
during the 1966-1970 period in relation to long-run trends, 
4:3708 (PB-277235) 
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GROUND WATER/RADIOACTIVITY 
Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 
GROUND WATER/RADIONUCLIDE MIGRATION 
Technica! support for GEIS: radioactive waste isolation in 
geologic formations. Volume 21. Ground water movement and 
nuclide transport, 4:2649 (Y/OWI/TM-36/21) 
GROUND-WATER RESERVES 
See AQUIFERS 
GUANINE/STRUCTURAL CHEMICAL ANALYSIS 
Guanine hydrobromine monohydrate, C;H; Ns0.HBr.H2O, 4:4043 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/NATURAL GAS FIELDS 
Subsea flowline connections in one atmosphere chambers, 4:2445 
GULF OF ALASKA/OIL FIELDS 
Subsea flowline connections in one atmosphere chambers, 4:2445 
GULF OF MEXICO/NATURAL GAS WELLS 
Pumpdown (TFL) technology for subsea completion, 4:2444 
GULF OF MEXICO/OIL WELLS 
Pumpdown (TFL) technology for subsea completion, 4:2444 
GUNDREMMINGEN-2 REACTOR/FUEL-CLADDING 
INTERACTIONS 
Observations and hypothesis on pellet-clad interaction failures, 
4:3156 


H 


HACHIMANTAI/GEOTHERMAL FIELDS 
Report on precision investigation of northern Hachimantai 
geothermal field in 1975, 4:2985 (NP-23247) 
HADRONS/MASS SPECTRA 
Models of high energy nuclear collisions, 4:4622 (LBL-7739) 
HAFNIUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-5Al-1Mo- 
1Hf), 4:2170 (FE-2299-21) 
HALDEN HEAVY BOILING WATER REACTOR 
See HBWR REACTOR 
HALL GENERATORS 
See MHD GENERATORS 
HALOGEN COMPOUNDS 
See also ORGANIC HALOGEN COMPOUNDS 
HALOGEN COMPOUNDS/AEROSOL MONITORING 
Waste gas technology, 4:4391 
HALOGENATED ALICYCLIC HYDROCARBONS/ 
MOLECULAR STRUCTURE 
Violacene: a reassignment of structure, 4:4041 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HANFORD RESERVATION/AIR POLLUTION 
Atmospheric studies related to a Hanford nuclear energy center, 
4:4382 (PNL-2500(Pt.3)) 
HANFORD RESERVATION/ATMOSPHERIC 
PRECIPITATIONS 
Precipitation variation on the Hanford National Environmental 
Research Park, 4:4272 (PNL-2500(Pt.3)) 
HANFORD RESERVATION/ECOLOGY 
Analysis of invertebrate populations inhabiting the shrub-steppe 
region of southcentral Washington (Hanford Reservation), 
4:4420 (BNWL-SA-6307) 
HANFORD RESERVATION/GRAVITY SURVEYS 
Three-dimensional gravity investigation of the Hanford 
reservation, 4:4548 (RHO-BWI-C-5) 
HANFORD RESERVATION/NUCLEAR PARKS 
Impact of a Hanford Nuclear Energy Center on cloudiness and 
insolation, 4:3342 (PNL-2638) 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/RADIOACTIVE WASTE PROCESSING 
Crystalline materials for the long-term storage of Hanford Nuclear 
Defense Waste, 4:2639 (RHO-SA-13) 
HARBORS/WATER QUALITY 
Environmental management of a ship channel-harbor complex. 
Sea grant report, 4:4454 (PB-278145) 
HATCH-1 REACTOR/GAMMA FUEL SCANNING 
Gamma scan measurements at Edwin I. Hatch Nuclear Plant, Unit 
1 following cycle 1. Final report, 4:3151 (EPRI-NP-511) 
HATCH-! REACTOR/POWER DISTRIBUTION 
Gamma scan measurements at Edwin I. Hatch Nuclear Plant, Unit 
1 following cycle 1. Final report, 4:3151 (EPRI-NP-511) 
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HAWAII/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 
HAZARDOUS MATERIALS/BIOLOGICAL EFFECTS 
Human health studies, 4:4494 (PNL-2500(Pt.5)) 
HAZARDOUS MATERIALS/SOLIDIFICATION 
Solidification and encapsulation of special wastes for disposal 
purposes, 4:2249 
HAZARDOUS MATERIALS/WASTE DISPOSAL 
Solidification and encapsulation of special wastes for disposal 
purposes, 4:2249 
HAZARDOUS MATERIALS/WASTE STORAGE 
Solidification and encapsulation of special wastes for disposal 
purposes, 4:2249 
HBWR REACTOR/FUEL-CLADDING INTERACTIONS 
Pellet-cladding mechanical interaction in Halden Assembly IFA- 
226, 4:3201 (NUREG/CR-0282) 
H-COAL PROCESS/COAL LIQUIDS 
High Temperature Turbine Technology Program, Phase I. 
Topical report. Coal-liquid combined cycle reference design 665 
MW commercial power plant with coal-liquid source, 4:3020 
(FE-2291-14) 
H-COAL PROCESS/CONTRACTS 
H-coal pilot plant. Phase II: construction. Phase III: operation. 
Monthly report No. 23, for July 1978, 4:2204 (FE-2260-23) 
H-COAL PROCESS/PILOT PLANTS 
H-coal pilot plant. Phase II: construction. Phase III: operation. 
Monthly report No. 23, for July 1978, 4:2204 (FE-2260-23) 
H-COAL PROCESS/RESIDUES 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 
HE-3 COUNTERS/PERFORMANCE 
Development of fast neutron spectrometer system for study of 
short-lived nuclides important to the decay heat problem. Final 
report, July 15, 1977-December 31, 1977. UCB-ENG-4485, 
4:4241 (UCRL-13880) 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/SCINTISCANNING 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
HEAT/BIOLOGICAL EFFECTS 
Recurrent heat exposure: effects on hormonal responses in resting 
and exercising men, 4:4522 (AD-A-050539) 
HEAT ENGINES 
See also STIRLING ENGINES 
HEAT ENGINES/DESIGN 
Heat engine for transforming heat energy to work including 
ejector heat pump (Patent), 4:4174 
HEAT EXCHANGERS 
See also HEAT PUMPS 
RADIATORS 
HEAT EXCHANGERS/BIOLOGICAL FOULING 
Study of fouling and corrosion problems related to a solar sea 
power plant. Progress report, April 1-June 30, 1977, 4:2870 
(COO-4041-9) 
HEAT EXCHANGERS/CORROSION 
Study of fouling and corrosion problems related to a solar sea 
power plant. Progress report, April 1-June 30, 1977, 4:2870 
(COO-4041-9) 
HEAT EXCHANGERS/DESIGN 
Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM-5848) 
Possibility of raising thermal efficiency and operational reliability 
of boilers by using a glass and steel heat exchanger, 4:3054 
HEAT EXCHANGERS/EFFICIENCY 
Installation for the transfer of heat (Patent), 4:3036 
HEAT EXCHANGERS/FABRICATION 
Installation for the transfer of heat (Patent), 4:3036 
HEAT EXCHANGERS/HEAT TRANSFER 
Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM-5848) 
HEAT EXCHANGERS/RESEARCH PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
HEAT EXCHANGERS/REVIEWS 
Heat exchangers, 4:4085 
HEAT EXCHANGERS/WORKING FLUIDS 
Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM-5848) 
HEAT FLOW/CALCULATION METHODS 
Mixed explicit-implicit iterative finite element scheme for 
diffusion-type problems. I. Theory, 4:4679 





HEAT PIPES/BIBLIOGRAPHIES 


HEAT PIPES/BIBLIOGRAPHIES 
Heat pipe technology: a bibliography with abstracts. Quarterly 
update, January-March 1978, 4:4081 (TAC-HP-78-001) 
HEAT PIPES/RESEARCH PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
Grimm heat pump system (Water-to-air), 4:2915 (NP-tr-2021) 
HEAT PUMPS/EVAPORATORS 
Evaporators for refrigerants (In German), 4:3768 (AED-Conf-77- 
263-001) 
HEAT PUMPS/FEASIBILITY STUDIES 
Gas engine heat pump and its possibilities of use, 4:3787 
HEAT PUMPS/HEAT RECOVERY 
Heating system with water heater recovery (Patent), 4:3797 
HEAT PUMPS/HEAT SOURCES 
Application of compressor heat pumps with gas engines, 4:3789 
HEAT PUMPS/MEETINGS 
Heat pumps, 4:3798 
HEAT PUMPS/OPERATION 
Problems arising from the application of heat pumps - differences 
between refrigeration plants and heat pumps as well as the effect 
on components, 4:3780 
HEAT PUMPS/PERFORMANCE 
Heat pumps, 4:3798 
Heat pumps without supplemental heat, 4:3792 (CONF-7710136-) 
Sorption heat pumps, 4:3779 
Use of heat pumps in flowing water - water economy and 
operational aspects, 4:3829 
HEAT PUMPS/PERFORMANCE TESTING 
Research on a mono-valency air to water heat pump with latent 
heat storage, 4:3801 
HEAT PUMPS/REFRIGERANTS 
Evaporators for refrigerants (In German), 4:3768 (AED-Conf-77- 
263-001) 
Suitable refrigerant for heat pumps - particularly for domestic heat 
pumps in Europe, 4:3800 
HEAT PUMPS/RESEARCH PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
HEAT PUMPS/USES 
Application of compressor heat pumps with gas engines, 4:3789 
HEAT RECOVERY/MEETINGS 
Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
HEAT RECOVERY EQUIPMENT/CONSTRUCTION 
Heat recovery plant (Patent), 4:3831 
HEAT RECOVERY EQUIPMENT/DESIGN 
Air ws and heat recovery system for buildings (Patent), 


Heat recovery plant (Patent), 4:3831 
Method to remove the waste heat from the cooling circuit of 
industrial plants (Patent), 4:3832 
Non-ideal flow model for the design of spray towers for the 
recovery of low grade heat, 4:3824 (CONF-760588-P3) 
Waste heat boiler for coke dry quenching plant, 4:3827 
HEAT RECOVERY EQUIPMENT/HEAT EXCHANGERS 
Heat recovery plant (Patent), 4:3831 
HEAT RECOVERY EQUIPMENT/MEETINGS 
Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
HEAT RECOVERY EQUIPMENT/OPERATION 
Industrial waste treatment center with heat utilization, 4:3828 
Waste heat boiler for coke dry quenching plant, 4:3827 
HEAT RECOVERY EQUIPMENT/PERFORMANCE 
Non-ideal flow model for the design of spray towers for the 
recovery of low grade heat, 4:3824 (CONF-760588-P3) 
HEAT RECOVERY EQUIPMENT/RESEARCH PROGRAMS 
Applications of thermal energy storage to waste heat recovery in 
the food processing industry, 4:3577 (CONF-770955-) 
Evaluation of heat recovery methods, 4:3573 (CONF-770955-) 
HEAT RECOVERY EQUIPMENT/REVIEWS 
Heat-recovery devices for building HVAC systems, 4:3770 
(CONF-7710136-) 
HEAT RESISTING ALLOYS/CREEP 
Determination of life expectancy of stressed hot steam pipes with 
creep tests and examination of structure, 4:3933 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
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THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/FEASIBILITY STUDIES 
Commercial feasibility of thermal energy storage, 4:3559 (CONF- 
770955-) 
HEAT TRANSFER 
See also HEAT FLOW 

HEAT TRANSFER/PRESSURE DEPENDENCE 

Rules of recalculation of critical thermal capacities from one 
liquid to another in channels of simple geometry, 4:4125 

HEAT TRANSFER/RESEARCH PROGRAMS 

Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22 

HEAT TRANSFER/REVIEWS 

Thermal and hydrodynamic processes in oscillating flows (Book; 
in Russian), 4:4128 
HEAT TRANSFER FLUIDS/OPTICAL PROPERTIES 
Optical properties of solar-absorbing oxide particles suspended in 
a molten salt heat transfer fluid, 4:2861 
HEAT TRANSMISSION 
See HEAT TRANSFER 

HEATING LOAD/AIR CONDITIONING 

Problem of determination of district heating loads under the 
conditions of the socialist republic of vietnam, 4:3775 

HEATING OILS/CHARGES 

Analysis of No. 2 heating oil prices for the 1977-78 heating season, 
4:2463 (DOE/ERA-0019) 

HEAVY ION ACCELERATORS/BEAM BUNCHING 
Beam bunching in a final storage ring, 4:4198 (BNL-50769) 
Effects of the longitudinal space charge on bunch compression, 

4:4197 (BNL-50769) 
Estimates of post-acceleration longitudinal bunch compression, 
4:4204 (BNL-50769) 
HEAVY ION ACCELERATORS/BEAM DYNAMICS 
Arguments for low q in 1MJ synchrotron, 4:4201 (BNL-50769) 
Bunching factor in transverse space charge calculations, 4:4203 
(BNL-50769) 

Considerations on the use of synchrotrons for the heavy ion fusion 
project, 4:4202 (BNL-50769) 

Equilibrium phase-space distributions, 4:4189 (BNL-50769) 
HEAVY ION ACCELERATORS/BEAM TRANSPORT 
"Figure of merit’, Q/sup u/max/sup 2/3/, for beam transport 
through periodic focussing systems, 4:4200 (BNL-50769) 

Design procedure for correcting second-order geometric and 
chromatic abberations in a beam transport system, 4:4191 (BNL- 
50769) 

Emittance growth in high current beam transport, 4:4196 (BNL- 
50769) 

Estimate of the longitudinal self electric field of an ion beam, 
4:4195 (BNL-50769) 

High-current beam transport calculations: scaled variables, 
constraints, and scaling laws, 4:4193 (BNL-50769) 

High current beam transport: summary, 4:4199 (BNL-50769) 

Production of achromatic spots with a beam transport system 
consisting only of quadrupoles and/or solenoids, 4:4192 (BNL- 
50769) 

Saturation of space charge driven instabilities in beam transport 
systems, 4:4194 (BNL-50769) 

Transverse space charge limits: some notes and some questions, 
4:4190 (BNL-50769) 

HEAVY ION ACCELERATORS/COST 
Systems/cost: summary, 4:4180 (BNL-50769) 

HEAVY ION ACCELERATORS/DRIFT TUBES 
Quasi-static drift-tube accelerating structures for low-speed heavy 

ions, 4:4208 (BNL-50769) 

HEAVY ION ACCELERATORS/DUOPLASMATRONS 
Tests and development of duoplasmation and multiaperture heavy 

ion sources for an RF linac, 4:4211 (BNL-50769) 

HEAVY ION ACCELERATORS/ION SOURCES 
ANL IBF ion source/preaccelerator program (Argonne National 

Laboratory Ion Beam Fusion (ANL IBF)), 4:4176 (BNL-50769) 
Ion sources and preaccelerators: summary, 4:4175 (BNL-50769) 
Large-aperture pulsed l-ampere cesium source, 4:4210 (BNL- 

50769) 

HEAVY ION ACCELERATORS/PARTICLE BOOSTERS 
ANL heavy ion preaccelerator development, 4:4177 (BNL-50769) 
ANL IBF column development (Argonne National Laboratory 

Ion Beam Fusion (ANL IBF)), 4:4178 (BNL-50769) 

ANL IBF ion source/preaccelerator program (Argonne National 

Laboratory Ion Beam Fusion (ANL IBF)), 4:4176 (BNL-50769) 
Ion sources and preaccelerators: summary, 4:4175 (BNL-50769) 

HEAVY ION ACCELERATORS/PENNING ION SOURCES 
Ion source for ion beam fusion, 4:4209 (BNL-50769) 

HEAVY ION ACCELERATORS/RESEARCH PROGRAMS 
Argonne heavy ion fusion program, 4:4183 (BNL-50769) 

BNL heavy ion fusion program, 4:4182 (BNL-50769) 
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Lawrence Berkeley (Heavy ion fusion program), 4:4184 (BNL- 
50769) 
Lawrence Livermore Laboratory program in heavy ion fusion, 
4:4185 (BNL-50769) 
HEAVY ION ACCELERATORS/SPECIFICATIONS 
Target input requirements for heavy ion fusion, 4:4858 (BNL- 
50769) 
HEAVY ION ACCELERATORS/USES 
HIDE working groups: synchrotron based system: summary 
(Heavy Ion Demonstration Experiment (HIDE)), 4:4181 (BNL- 
50769) 
HIDE working groups: RF linac based system: summary (Heavy 
Ion Demonstration Experiment (HIDE)), 4:4186 (BNL-50769) 
HIDE working groups: induction linac based system: summary 
(Heavy Ion Demonstration Experiment (HIDE)), 4:4187 (BNL- 
50769) 
Low beta linacs: summary, 4:4179 (BNL-50769) 
HEAVY ION ACCELERATORS/VACUUM SYSTEMS 
Vacuum considerations: summary, 4:4207 (BNL-50769) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
BORON 10 REACTIONS 
CARBON 12 REACTIONS 
FLUORINE 19 REACTIONS 
KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/CENTRAL POTENTIAL 
Models of high energy nuclear collisions, 4:4622 (LBL-7739) 
HEAVY ION REACTIONS/FIREBALL MODEL 
Models of high energy nuclear collisions, 4:4622 (LBL-7739) 
HEAVY ION REACTIONS/HARTREE-FOCK METHOD 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 


research activities at the University of Maryland), 4:4652 (ORO- 


5126-48) 
HEAVY ION REACTIONS/TRANSFER REACTIONS 
Dynamical and random aspects of transfer in heavy ion collisions, 
4654 


HEAVY IONS/MICRODOSIMETRY 
Microdosimetry at the BEVALAC;: future plans, 4:4218 (COO- 
3243-6) 
HEAVY NUCLEI/CARBON 12 REACTIONS 
Coherent pion production in 100 MeV/A C?*-heavy target 
scattering with high resolution, 4:4619 (COO-3001-226) 
HEAVY NUCLEI/PHOTONUCLEAR REACTIONS 
Photonuclear reactions at Lawrence Livermore Laboratory 
(Cross sections, energy and angular distributions, fission yields, 
elastic and inelastic form factors), 4:4636 (UCID-17881) 
HEAVY WATER/PRODUCTION 
Concentration of heavy water in seawater distillation process, 
4:2664 (CONF-760588-P 1) 
Separation of deuterium from hydrogen (Patent), 4:2665 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
HEAVY WATER MODERATED REACTORS/FUEL CYCLE 
Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 
HELICAL INSTABILITY 
Method for calculation of dynamic characteristics of MHD helical 
oscillations in a finite-conductivity plasma, 4:4758 
HELIOSTATS/DESIGN 
Guidance system for a 10 MWe solar thermal power plant, 4:2851 
(CONF-760374-) 
HELIOSTATS/EVALUATION 
Evaluation of the efficient areas of a field of mirrors in terms of 
distribution of the glass installed, 4:2857 (CONF-760374-) 
HELIOSTATS/PRODUCTION 
Quality Assurance Program for Solar Thermal Test Facility 
(STTF) heliostat production, 4:2859 (SAND-78-1303) 
HELIOSTATS/QUALITY ASSURANCE 
Quality Assurance Program for Solar Thermal Test Facility 
(STTF) heliostat production, 4:2859 (SAND-78-1303) 
HELIOSTATS/SOLAR TRACKING 
Guidance system for a 10 MWe solar thermal power plant, 4:2851 
(CONF-760374-) 
HELIUM/ENERGY-LEVEL TRANSITIONS 
Role of the triplet states of He I in processes of excitation energy 
transfer among upper levels, 4:4585 
HELIUM 3/LET 
Charged particle beams for radiobiology at RARAF, 4:4655 
(COO-3243-6) 
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HELIUM 3 REACTIONS/FISSION 
Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 
HELIUM IONS/BIOLOGICAL RADIATION 
Track segment experiments: cell survival data (preliminary), 
4:4491 (COO-3243-6) 
HELIUM IONS/ENERGY LOSSES 
Measurements of W in methane-based issue-equivalent gas (0.12 to 
7.8 MeV), 4:4656 (COO-3243-6) 
HELIUM-NEON LASERS/EMISSION SPECTRA 
Anomalous concurrence of infrared generation lines in a He-Ne 
laser, 4:4121 
HEMATOPOIETIC SYSTEM 
See also BONE MARROW 
HEMATOPOIETIC SYSTEM/BIOLOGICAL RADIATION 
EFFECTS 
Tissue changes resulting from the injection of gamma-irradiated 
cells into the gynogenetic teleost, Poecilia formosa, 4:4507 
HEMORRHAGE/BIOLOGICAL EFFECTS 
Modulation of erythropoietin levels by manipulation of 
hypercarbia (Carbon dioxide levels in blood plasma), 4:4459 
(BNL-24647) 
HEPTANE/PYROLYSIS 
Pyrolysis of n-butane, n-heptane, and n-octane mixed with ethane, 
4:2681 
HEREDITY 
See GENETICS 
HIGH BTU GAS/ECONOMICS 
Prospects for coal gasification, 4:2188 
HIGH BTU GAS/MARKET 
Prospects for coal gasification, 4:2188 
HIGH BTU GAS/STORAGE FACILITIES 
Ten years of construction of spherical high pressure gas containers 
in Berlin, 4:4096 
HIGH ENERGY PHYSICS 
Ukrainian Physics Journal (Volume 16, No. 12, December 1971), 
4:4635 (AEC-tr-7297/12) 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Elementary particle physics at the Florida State University. 
Progress report, 1 September 1977-31 July 1978 (Summaries of 
research activities), 4:4603 (ORO-3509-15) 
Progress report, 1 December 1977-30 November 1978 (Summaries 
of research activities at Duke University), 4:4615 (ORO-3065- 
43) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-FREQUENCY HEATING 
See also ECR HEATING 
MAGNETIC-PUMPING HEATING 
High-frequency heating of a dense plasma in a magnetic field, 
4:4699 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Numerical simulation of lower hybrid wave propagation, 4:4686 
(JAERI-M-7313) 
HIGH-FREQUENCY HEATING/SIMULATION 
Numerical simulation of lower hybrid wave propagation, 4:4686 
(JAERI-M-7313) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HOISTS/BRAKES 
100 years of Koepe Winding engines, 4:2319 
HOISTS/RELIABILITY 
Problems of shaft transport, 4:2329 
HOISTS/SAFETY ENGINEERING 
Toward a better understanding of mine shaft guides, 4:2324 
HOLMIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
HOLMIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 
HOMOGENEOUS PLASMA/PLASMA WAVES 
Fluctuations in a plasma with the Lorentz distribution function on 
velocity, 4:4792 
HOMOGENEOUS PLASMA/RAMAN EFFECT 
Stimulated Raman backscattering in a magnetized plasma, 4:4775 
HONEYCOMB STRUCTURES/HEAT LOSSES 
Anti-loss cellular structure: effect of the cutoff wavelength of the 
material, 4:2927 (CONF-760374-) 
HONEYCOMB STRUCTURES/PERFORMANCE 
Anti-loss cellular structure: association with a selective surface, 
4:2926 (CONF-760374-) 
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HONEYCOMB STRUCTURES/SHEAR PROPERTIES 
Experimental studies of graphite-epoxy and boron-epoxy angle-ply 
laminates in shear, 4:3990 (N-78-16099) 
HORIZONTAL DIVESTITURE/ECONOMICS 
Some financial implications of divestiture legislation, 4:3714 
(CONF-7710136- 
HORIZONTAL DIVESTITURE/LEGISLATION 
Some financial implications of divestiture legislation, 4:3714 
(CONF-7710136-) 
HORMONES/BIOLOGICAL EFFECTS 
Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 
HORMONES/BIOLOGICAL RADIATION EFFECTS 
Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 
HORMONES/BIOSYNTHESIS 
Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 
HORMONES/PURIFICATION 
Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 
HOT ATOM CHEMISTRY 
(Chemical reactions of atoms or ions of high kinetic energies (more 
than 1 ev) resulting from nuclear transformations.) 
HOT ATOM CHEMISTRY/INTERMOLECULAR FORCES 
Hot-atom collisional energy density function, 4:4056 
HOT CELLS/DESIGN 
Shielded chemistry suite at BNL and its use in the study of the 
irradiated uranium-water reaction, 4:2585 (CEGB-RD/B/N- 
4093) 
HOT GAS CLEANUP/FUNCTIONAL MODELS 
Investigation of high velocity wedge separator for particle 
removal in coal gasification plants. Quarterly report, February 
1-April 30, 1978, 4:2151 (ACD-38391-8) 
HOT GAS CLEANUP/GRANULAR BED FILTERS 
Evaluation of a moving-bed system for hot-gas cleanup, 4:2153 
(ORNL/TM-6223) 
HOT PLASMA 
See also LASER-PRODUCED PLASMA 
HOT PLASMA/CORRELATION FUNCTIONS 
Correlation function of microcurrents and tensor of plasma 
conductivity in electric and magnetic crossed fields, 4:4741 
HOT PLASMA/ELECTRIC CONDUCTIVITY 
Correlation function of microcurrents and tensor of plasma 
conductivity in electric and magnetic crossed fields, 4:4741 
HOT PLASMA/MAGNETIC DIPOLES 
Field of magnetic dipole in a hot magnetized plasma, 4:4737 
HOT PLASMA/MICROWAVE RADIATION 
Skin effect of microwaves and transverse pseudowaves in plasmas, 
4:4766 (IPPJ-306) 
HOT PLASMA/RECOMBINATION 
Proton neutralization by impurity ions in a high temperature 
hydrogen plasma, 4:4744 
HOT PLASMA/SKIN EFFECT 
Skin effect of microwaves and transverse pseudowaves in plasmas, 
4:4766 (IPPJ-306) 
HOT WATER/TRANSPORT 
Long-distance transmission of hot water for district heating 
(Profile of potential heat source/market distances), 4:3667 
(BNL-24823) 
HOT-DRY-ROCK SYSTEMS/FRACTURES 
Magnetic induction technique for mapping vertical conductive 
fractures: theory of operation, 4:3003 (LA-7333-MS) 
HOT-DRY-ROCK SYSTEMS/MAGNETIC SURVEYS 
Magnetic induction technique for mapping vertical conductive 
fractures: theory of operation, 4:3003 (LA-7333-MS) 
HOT-WATER SYSTEMS/TWO-PHASE FLOW 
Experimental investigations of unsteady hydraulic conditions in 
hot water district-heating systems following heat carrier boiling- 
up, 4:3777 
HOUSES/ CONSTRUCTION 
Economic impacts of land development: employment, housing, 
and property values (Monograph), 4:3629 
HOUSES/COST 
Residential energy design, 4:3791 (CONF-7710136-) 
HOUSES/DESIGN 
Residential energy design, 4:3791 (CONF-7710136-) 
HOUSES/ENERGY CONSERVATION 
Texas energy conservation program: new residences (Workshop 
material), 4:3693 
Texas energy conservation program: existing residences 
(Workshop material), 4:3695 


ERA Vol. 4, No. 2 


HOUSES/ENERGY EFFICIENCY 
Residential energy design, 4:3791 (CONF-7710136-) 
HOUSES/HEATING SYSTEMS 
Fossil energy home heating furnace efficiency improvement using 
thermal energy storage, 4:3574 (CONF-770955-) 
HOUSES/LIGHTING SYSTEMS 
Preliminary work on photovoltaic solar electric generator for 
rural electrification at Universiti Sains Malaysia, 4:2766 (CONF- 
760374-) 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Air thermosiphon solar heating system: the Jones house, Santa Fe, 
New Mexico, 4:2896 (LA-UR-78-1642) 
House walls as passive solar collectors: an assessment. Note, 
4:2902 (PB-277424) 
Houses as passive solar collectors. Memorandum, 4:2903 (PB- 
277527) 
HOUSES/RETROFITTING 
Texas energy conservation program: existing residences 
(Workshop material), 4:3695 
HOUSES/SOLAR CELL ARRAYS 
Preliminary work on photovoltaic solar electric generator for 
rural electrification at Universiti Sains Malaysia, 4:2766 (CONF- 
760374-) 
HOUSES/SOLAR HEATING SYSTEMS 
Air thermosiphon solar heating system: the Jones house, Santa Fe, 
New Mexico, 4:2896 (LA-UR-78-1642) 
Thermal balance of a solar house. Rapid calculation method, 
:2912 


HOUSES/SOLAR SPACE HEATING 
Solar heating performance details of buildings in Coraopolis and 
North Hills, PA, 4:2890 (CONF-7706117-) 
HOUSES/SOLAR WATER HEATING 
Solar heating performance details of buildings in Coraopolis and 
North Hills, PA, 4:2890 (CONF-7706117-) 
HOUSES/SPACE HEATING 
Heat pumps, 4:3798 
Ranking energy saving ideas, 4:3794 (PB-2761 10) 
HOUSES/TEMPERATURE CONTROL 
Impact of a continuing energy crisis: changing attitudes and 
behaviors regarding thermostat setback, 4:3678 (CONF- 
7710136-) 
HTGR TYPE REACTORS 
See also VRAIN REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Interaction of LaCz, and NdC2 with SiC in HTGR particles, 4:3198 
Method of producing a fuel compact without a carbon binder 
(Patent; HTGR), 4:3199 
Role of transition and lanthanide metal carbonyls in various 
HTGER safety-related problems, 4:3498 
HTGR TYPE REACTORS/FUEL CYCLE 
Design evaluation of the HTGR fuel element size reduction 
system, 4:2587 (GA-A-14859) 
HTGR TYPE REACTORS/FUEL PARTICLES 
Production of nuclear fuel microspheres by gelling droplets 
(Patent; HTGR type reactors), 4:3200 
HTGR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Analysis of the methods utilized in OXIDE-3, 4:3361 (BNL- 
NUREG-50810) 
Role of transition and lanthanide metal carbonyls in various 
HTGR safety-related problems, 4:3498 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
Analysis of the methods utilized in OXIDE-3, 4:3361 (BNL- 
NUREG-508 10) 
Consequences and their conservatism in the analysis of an HTGR 
core heatup accident, 4:3490 
HTGR TYPE REACTORS/REACTOR COMPONENTS 
Metallic component with a chromium carbide base protective 
coating (Patent, HTGR; LMFBR), 4:3255 
MODSAP: a modified version of the Structural Analysis Program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures, 4:3194 (GA-A-14006(Rev.)) 
HTGR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Energy approach to feedwater system modeling, 4:3195 
HTGR TYPE REACTORS/REACTOR CORES 
One-half-scale, two-imensional, two-axis seismic tests, 4:3364 (GA- 
A-14548) 
HTGR TYPE REACTORS/REACTOR LICENSING 
Licensing criteria for HTGRs in the United States, 4:3287 
HTGR TYPE REACTORS/REACTOR SAFETY 
Applications of probabilistic risk assessment in the development of 
HTGR technology, 4:3426 
=" of design for thermal reactors: a revised approach, 
134 
Synthesis of experience data for risk assessment and design 
improvement of gas-cooled reactors, 4:3366 (GA-A-14924) 
Thermal reactor safety research in France, 4:3433 
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HTGR TYPE REACTORS/SAFETY ENGINEERING 
Synthesis of experience data for risk assessment and design 
improvement of gas-cooled reactors, 4:3366 (GA-A-14924) 
HTGR TYPE REACTORS/STEAM REFORMER PROCESSES 
Duplex steam reformer: alternate catalyst, 4:3193 (CONF-770955-) 
HTGR TYPE REACTORS/TEMPERATURE COEFFICIENT 
Temperature coefficient analyses for the 3000 MW(t) HTGR, 
4:3197 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/BIOLOGICAL RADIATION 
EFFECTS 


Tests of radiation effects on human body discussed, 4:4499 (JPRS- 
704 


) 
HUMAN POPULATIONS/RADIATION DOSES 

1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 

Radiation dose estimates from timepieces containing tritium or 
promethium-147 in radioluminous paints, 4:4515 (NUREG/CR- 
0216) 

Tests of radiation effects on human body discussed, 4:4499 (JPRS- 
70472 


Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
HUMAN POPULATIONS/RADIATION PROTECTION 
Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO-1253-12) 
HUMAN POPULATIONS/RADIONUCLIDE KINETICS 
Human health studies, 4:4494 (PNL-2500(Pt.5)) 
HUMIC ACIDS/OXIDATION 
Humic acids from lignite. II. Alkaline permanganate oxidation, 
4:2225 
HUNGARY/CO-GENERATION 
Heat-and-power stations and heating plants (heat generation), 
4:3669 
HUNGARY/DISTRICT HEATING 
Heat-and-power stations and heating plants (heat generation), 
4:3669 
HUNGARY/NATURAL GAS DISTRIBUTION SYSTEMS 
Experience gained in as gas supply systems in Budapest 
to natural gas, 4:2525 
HVAC SYSTEMS/CONTROL EQUIPMENT 
Fast transfer of power station auxiliaries, 4:3118 
HVAC SYSTEMS/ELECTRIC CABLES 
New submarine power cable projects in Scandinavia, 4:3119 
HVAC SYSTEMS/TRANSIENTS 
Fast transfer of power station auxiliaries, 4:3118 
HWGCR OF CZECHOSLOVAKIA 
See BOHUNICE A-] REACTOR 
HYBRID REACTORS/FUEL CYCLE 
Thorium-uranium cycle ICF hybrid concept, 4:4872 (LA-UR-78- 
1456) 
HYBRID REACTORS/PERFORMANCE 
Hybrid fusion reactor using relativistic electron beams, 4:4887 
(SAND-78-6017) 
HYDRAULIC CONTROL DEVICES/FLAMMABILITY 
Problems in hydraulic plant with hardly flammable hydraulic 
fluids, 4:2298 
HYDRAULIC CONTROL DEVICES/WORKING FLUIDS 
ie gh in hydraulic plant with hardly flammable hydraulic 
uids, 4:2298 
HYDRAULIC EQUIPMENT/WORKING FLUIDS 
Problems in —— plant with hardly flammable hydraulic 
fluids, 4:229 
HYDRAULIC FRACT 'URING/DEMONSTRATION PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
Determination of the optimum massive hydraulic fracturing design 
for the stimulation of the Wasatch and Mesaverde formations. 
Annual report, 4:2517 (NVO-0681-1) 
HYDRAULIC FRACTURING/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
HYDRAULIC FRACTURING/REACTION KINETICS 
wey tests of an uncased shaft during borehole drilling, 
4:2433 


HYDRAULIC MINING/DEMONSTRATION PROGRAMS 
Coal mining with water guns. Ruhrkohle AG operates the first 
‘hydro-colliery’ in western Europe, 4:2305 
HYDRAULIC MINING/MINING EQUIPMENT 
Hydraulic mining: a refined and growing technological art, 4:2282 
HYDRAULIC MINING/PRODUCTIVITY 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
HYDRAULIC TRANSPORT/CONTROL SYSTEMS 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
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HYDRAULIC TRANSPORT/FLOW MODELS 
Hydraulic downhill transport of solid matter of an extremely 
heterogeneous composition, 4:2292 
HYDRAULIC TRANSPORT/FUEL FEEDING SYSTEMS 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
HYDRAULIC TRANSPORT/RESEARCH PROGRAMS 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
HYDRAULIC TURBINES 
See also TURBOGENERATORS 
HYDRAULIC TURBINES/RELIABILITY 
Hydro power station turbines: some interesting experiences of 
outages, 4:2709 
HYDRAULIC TURBINES/TURBINE BLADES 
Comparison of design of runner of a reaction turbine by one- 
dimensional and two-dimensional methods, 4:2710 
HYDRIODIC ACID/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hygrogenhalide reactions, 4:4031 (LBL- 
8051) 
HYDROBROMIC ACID/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hygrogenhalide reactions, 4:4031 (LBL- 
8051) 
HYDROCARBONS 
See also BENZENE 
BENZOPYRENE 
PHENANTHRENE 
PYRENE 
TOLUENE 
XYLENES 
HYDROCARBONS/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
Waste gas technology, 4:4391 
HYDROCARBONS/AIR POLLUTION ABATEMENT 
Aircraft technology assessment status of the gas turbine program, 
4:3892 (PB-277351) 
Apparatus for improving the efficiency and reducing the 
hydrocarbon emissions of carbureted engines (Patent), 4:3854 
Automotive catalysis, 4:3896 
HYDROCARBONS/AIR POLLUTION CONTROL 
Hydrocarbon conversion with an acidic multimetallic catalytic 
composite (Patent), 4:4167 
Ionization of exhaust gases (Patent), 4:3898 
HYDROCARBONS/CHEMISTRY 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints, Volume 23 Number | February 1978: General Papers, 
Symposium on Thermal Hydrocarbons Chemistry, Papers from 
Chicago Meeting, August 23-September 2 1977: Symposium on 
Laboratory and Bench Scale Reactor Design, Symposium on 
Federal Energy Policy and provate R and D, 4:2680 
HYDROCARBONS/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
HYDROCARBONS/FISCHER-TROPSCH SYNTHESIS 
Carburization studies of iron Fischer-Tropsch catalysts, 4:2684 
HYDROCARBONS/PYROLYSIS 
Microbalance studies in flow reactors: design of experimental 
equipment, 4:2451 
Product inhibition in the pyrolysis of paraffinic hydrocarbons, 
4:4067 


HYDROCARBONS/REFINING 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints, Volume 23 Number | February 1978: General Papers, 
Symposium on Thermal Hydrocarbons Chemistry, Papers from 
Chicago Meeting, August 23-September 2 1977: Symposium on 
Laboratory and Bench Scale Reactor Design, Symposium on 
Federal Energy Policy and provate R and D, 4:2680 
HYDROCARBONS/STEAM REFORMER PROCESSES 
Catalyst for the production of hydrogen and/or methane (Patent), 
:2685 


HYDROCARBONS/SYNTHESIS 
Transition metal-graphite catalysts for production of light 
hydrocarbons from synthesis gas. Quarterly report, 1 November 
1977-31 January 1978 (Alkali and transition metal-graphites; 
catalysts), 4:2171 (FE-2467-6) 
HYDROCARBONS/TOXICITY 
Assessment and significance of sediment-associated oil and grease 
in aquatic environments. Final report, 4:4439 (AD-A-050044) 
HYDROCRACKING/CATALYSTS 
Testing promoted catalyst during hydrocracking, 4:2455 
HYDROCYANIC ACID/CHEMICAL REACTION YIELD 
New channel for the formation of hydrogen cyanide in CHa-N2 
systems, 4:4052 
HYDROCYCLONES 
See CYCLONE SEPARATORS 
HYDRODYNAMIC MODEL/ENERGY LOSSES 
One-body dissipation and the super-viscidity of nuclei, 4:4653 
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HYDROELECTRIC POWER/FORECASTING 
ay sector hydroelectric development in the United States, 


HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
HYDROELECTRIC POWER PLANTS/ELECTRIC 
GENERATORS 
Determining the forces of one-sided magnetic stress in 
hydroelectric generators, 4:2711 
Determining the moisture characteristics of stator insulation in 
large electric machines, 4:2713 
Investigation of the deformation of monolithic insulation of stator- 
winding bars in a 300 MW hydroelectric generator, 4:2712 
HYDROELECTRIC POWER PLANTS/FEASIBILITY 
STUDIES 
Development of industrial-owned small hydroelectric facilities, 
4:3744 (CONF-7710136-) 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
EQUIPMENT 
Calculation of internal characteristics of torque converters under 
optimal operating conditions, 4:2707 
HYDROELECTRIC POWER PLANTS/HYDRAULIC 
TURBINES 
Comparison of design of runner of a reaction turbine by one- 
dimensional and two-dimensional methods, 4:2710 
Hydro power station turbines: some interesting experiences of 
outages, 4:2709 
Method of technical and economic calculations of turbine conduits 
of hydroelectric power plants adjacent to dams, 4:2706 
HYDROELECTRIC POWER PLANTS/MAGNETIC FIELDS 
Determining the forces of one-sided magnetic stress in 
hydroelectric generators, 4:2711 
HYDROELECTRIC POWER PLANTS/OPERATION 
Economic load scheduling of cascaded river systems by lambda 
method, 4:2701 
HYDROELECTRIC POWER PLANTS/PLANNING 
Bureau of Reclamation hydroelectric planning and research, 
03 


HYDROELECTRIC POWER PLANTS/RESEARCH 
PROGRAMS 
Bureau of Reclamation hydroelectric planning and research, 
4:2703 
HYDROELECTRICITY 
See HYDROELECTRIC POWER 
HYDROGEN/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
HYDROGEN/ATOM-MOLECULE COLLISIONS 
Measurements of gas phase reaction rates: D + HX (X = F, Cl, 
and CN) and NO + Os. Progress report, September 1, 1977- 
August 31, 1978, 4:4019 (COO-4426-1) 
HYDROGEN/CHEMISORPTION 
Molecular complex model for the chemisorption of hydrogen on a 
nickel surface, 4:4030 
HYDROGEN/DIFFUSION 
Explicit studies of the quantum theory of light interstitial diffusion, 
4:3913 (SAND-78-1218C) 
HYDROGEN/ELECTRIC CONDUCTIVITY 
Observation of electrical conductivity of isentropically 
compressed hydrogen at megabar pressures, 4:3942 
HYDROGEN/ENERGY-LEVEL TRANSITIONS 
Possibility of the direct measurement of local values of hydrogen 
exited level population in plasma by means of the laser radiation 
resonance scattering method, 4:4719 
HYDROGEN/ION-ATOM COLLISIONS 
— of high-velocity atomic cross section theory, 4:4588 (BNL- 
69) 
HYDROGEN/LIQUEFACTION 
Study of the potential for improving the economics of hydrogen 
liquefaction through the use of centrifugal compressors and the 
addition of a heavy water plant, 4:2668 (N-78-15564) 
HYDROGEN/METALLURGICAL EFFECTS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
HYDROGEN/MIXING 
Hydrogen supplementation system evaluation study. Final report, 
4:2670 (BNL-24099) 
HYDROGEN/TECHNOLOGY ASSESSMENT 
Hydrogen energy assessment, 4:2672 (BNL-50807) 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 
Nuclear parity violation in neutron capture (Asymmetry, 
polarization), 4:4642 (COO-3064-1) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
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HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN CYANIDES 
See HYDROCYANIC ACID 
HYDROGEN FUELS 
Hydrogen as energy carrier--a promising alternative, 4:2667 
HYDROGEN PRODUCTION 
See also STEAM REFORMER PROCESSES 
STEAM-IRON PROCESS 
HYDROGEN PRODUCTION/COAL GASIFICATION 
Hydrogen energy assessment, 4:2672 (BNL-50807) 
HYDROGEN PRODUCTION/COST BENEFIT ANALYSIS 
Hydrogen energy assessment, 4:2672 (BNL-50807) 
HYDROGEN PRODUCTION/ELECTROLYSIS 
Hydrogen energy assessment, 4:2672 (BNL-50807) 
Hydrogen production from fusion reactors coupled with high 
temperature electrolysis, 4:2671 (BNL-24777) 
Hydrogen supplementation system evaluation study. Final report, 
4:2670 (BNL-24099) 
HYDROGEN PRODUCTION/EVALUATION 
Preliminary evaluation of a conceptual molten iron gasification 
process for the production of hydrogen (Molten iron 
gasification process), 4:2669 (ORNL/Sub-78/13518/1) 
pa ar etme PRODUCTION/PHOTOELECTROLYSIS 
Hydro roduction by photoelectrochemistry in visible light, 
4: 2832 INF-760374-) 
HYDROGEN PRODUCT: oe 
High temperature technology, 4:2351 
HYDROGEN PRODUCTION/STEAM REFORMER 
PROCESSES 
bars for the production of hydrogen and/or methane (Patent), 
4:2685 


HYDROGEN PRODUCTION/STEAM-IRON PROCESS 
Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 5, July 1-September 30, 1977, 
4:2675 (FE-2435-20) 
HYDROGEN PRODUCTION/THERMOCHEMICAL 
PROCESSES 


Evaluation of boundary conditions of heat utilization efficiency of 
power plants with a thermal-electrochemical cycle of water 
decomposition into hydrogen and oxygen, 4:2674 

Evolution of hydrogen and iodine by the decomposition of 
ammonium iodide and hydrogen iodide, 4:2673 

HYDROGEN STORAGE 
See also CRYOGENICS 
4. je OGEN-BASED ECONOMY 


HYDROGEN STORAGE/CALCIUM HYDRIDES 
Method for storing hydrogen in nickel-calcium (Patent), 4:2677 
Nickel-mischmetal-calcium alloys for hydrogen storage (Patent), 
:2676 


HYDROGEN STORAGE/CERIUM HYDRIDES 
Nickel-mischmetal-calcium alloys for hydrogen storage (Patent), 
4:2676 


HYDROGEN STORAGE/HYDRIDES 
Hydrogen in metals. An interesting physics problem with many 
ractical applications, 4:2679 
HYDROGEN STORAGE/IRON HYDRIDES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Nickel-mischmetal-calcium alloys for hydrogen storage (Patent), 
4:2676 
HYDROGEN STORAGE/MAGNESIUM HYDRIDES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
HYDROGEN STORAGE/NICKEL HYDRIDES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
Method for storing hydrogen in nickel-calcium (Patent), 4:2677 
Nickel-mischmetal-calcium alloys for hydrogen storage (Patent), 
4:2676 
HYDROGEN STORAGE/TITANIUM HYDRIDES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/CHEMICAL REACTIONS 
Rate and the mechanism of the ~ a of hydrogen sulfide with 
the basic minerals in coal, 4:2235 
HYDROGEN SULFIDES/CORROSIVE EFFECTS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
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and other solid fuels. Annual progress report, | January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 
HYDROGEN SULFIDES/METALLURGICAL EFFECTS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
HYDROGEN SULFIDES/WASTE DISPOSAL 
H-coal pilot plant. Phase II: construction. Phase III: operation. 
Monthly report No. 23, for July 1978, 4:2204 (FE-2260-23) 
HYDROGENATION/RESEARCH PROGRAMS 
Hydrocracking of bitumen and heavy oils at CANMET, 4:2547 
HYDROGEN-BASED ECONOMY 
Hydrogen as energy carrier--a promising alternative, 4:2667 
Hydrogen energy--its potential promises and problems, 4:2666 
HYDROTHERMAL SYSTEMS 
See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS/ENERGY SOURCE 
DEVELOPMENT 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI/ENERGY LEVELS 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
HYPERTHERMIA/RADIOSENSITIVITY EFFECTS 
Experiments with the nitroimidazole Ro-07-0582 (Gamma 
radiation, cysteamine), 4:4489 (COO-3243-6) 
HYPOXIA 
See ANOXIA 


IAEA 
(International Atomic Energy Agency.) 
IAEA/POWER REACTORS 
Power reactors in Member States. 1978 edition, 4:3134 
IAEA SAFEGUARDS 
Non-proliferation and international safeguards (Booklet by 
IAEA), 4:3657 
I-BEAM TYPE REACTORS/BEAM TRANSPORT 
Beam stability in the target chamber, 4:4867 (BNL-50769) 
Propagation of a heavy ion beam in a gas-filled reactor, 4:4863 
(BNL-50769) 

I-BEAM TYPE REACTORS/HEAVY ION ACCELERATORS 
“Figure of merit’, Q/sup u/max/sup 2/3/, for beam transport 
through periodic focussing systems, 4:4200 (BNL-50769) 
ANL heavy ion preaccelerator development, 4:4177 (BNL-50769) 

ANL IBF column development (Argonne National Laboratory 
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Emittance growth in high current beam transport, 4:4196 (BNL- 
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(BNL-50769) 
I-BEAM TYPE REACTORS/MEETINGS 
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fusion, and shielding requirements, 4:4857 (BNL-50769) 
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studies, 4:4457 (PNL-2500(Pt.5)) 
IDAHO/LOW-HEAD HYDROELECTRIC POWER PLANTS 
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(CONF-7710136-) 
INDUSTRIAL PLANTS/ENERGY SUPPLIES 


Manufacturers’ responses to fuel-supply problems, 4:3701 (CONF- 
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4:3744 (CONF-7710136-) 


ERA Vol. 4, No. 2 


INDUSTRIAL PLANTS/POLLUTION CONTROL 
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Direct-reading type microwave interferometer, 4:4712 (N-78- 
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See APPROPRIATE TECHNOLOGY 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Process and apparatus for afterburning of combustible pollutants 
from an internal combustion engine (Patent), 4:3893 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
Internal combustion engine with an exhaust gas turbo- 
supercharger consisting of an exhaust gas turbine and a charge 
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blower driven by the gas turbine (Patent), 4:3895 
INTERNATIONAL ATOMIC ENERGY AGENCY 
See IAEA 





INTERPLANETARY SPACE/DATA 


INTERPLANETARY SPACE/DATA 
Space and a! wep es environment criteria guidelines for use in 


my icle development 1977 revision, 4:4565 (N-78-15146) 
I RPLANETARY SPACE/ELECTRON DENSITY 
The radial gradients and collisional properties of solar wind 
electrons. Submitted for publication (0.85 to 0.45 AU), 4:4559 
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region of southcentral Washington (Hanford Reservation), 
4:4420 (BNWL-SA-6307) 
INVERTEBRATES/POPULATION DYNAMICS 
Analysis of populations of boring and fouling organisms in the 
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ION-ATOM COLLISIONS 
Atomic and molecular physics: summary, 4:4861 (BNL-50769) 
ION-ATOM COLLISIONS/CROSS SECTIONS 
Status of high-velocity atomic cross section theory, 4:4588 (BNL- 


50769) 
ION-ION COLLISIONS/CROSS SECTIONS 
Atomic cross sections for heavy-ion fusion, 4:4587 (BNL-50769) 
IONIZATION CHAMBERS 
See also MULTIWIRE IONIZATION CHAMBERS 
WALL-LESS COUNTERS 
IONIZATION CHAMBERS/MODIFICATIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978, 4:4640 (ORO-3924-31) 
IONIZATION CHAMBERS/TESTING 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978, 4:4640 (ORO-3924-31) 
IONIZING RADIATIONS/BIOLOGICAL RADIATION 
EFFECTS 
Dose responses to cancerogenic and mu es treatments 
(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
IONIZING RADIATIONS/DOSE-RESPONSE 
RELATIONSHIPS 
Dose responses to cancerogenic and mutagenic treatments 
(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
ION-MOLECULE COLLISIONS 
Atomic and molecular physics: summary, 4:4861 (BNL-50769) 
IONOSPHERE/DATA 
Space and ay environment criteria guidelines for use in 
space vehicle development 1977 revision, 4:4565 (N-78-15146) 
IONOSPHERE/ELE ON DENSITY 
Ionospheric research using satellites. Final scientific report 1 Oct 
76-30 Sep 77, 4:4567 (AD-A-050605) 
IOWA/AERIAL ‘SURVEYING 
Aerial gamma ray and magnetic survey: Fremont Quadrangle, 
Nebraska, Iowa. Final report, 4:2572 (GJBX- 
20(78)(Vol.2A)(FQ)) 
IOWA/AIR QUALITY 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
IOWA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB-277849) 
IRAN/NUCLEAR POWER 
Iran's nuclear programme gathers momentum (Plans 24,000 MW 
nuclear, half of total capacity, by 1993), 4:3653 
IRAN/POWER GENERATION 
Iran’s nuclear ne eae ps gathers momentum (Plans 24,000 MW 
nuclear, half of total capacity, by 1993), 4:3653 
IRON/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
IRON/BIOLOGICAL ACCUMULATION 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:444 
IRON/CHEMICAL ANALYSIS 
Moessbauer spectroscopy of iron in coal and coal hydrogenation 
products, 4:2236 
IRON/CHEMICAL STATE 
Moessbauer spectroscopy of iron in coal and coal hydrogenation 
products, 4:2236 
IRON/COMPACTING 
~~ powder metallurgy. II. Processing considerations, 
IRON/DEACTIVATION 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
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IRON/DESULFURIZATION 

Desulfurization of iron in the ladle with Mg-impregnated coke, 

4:2244 
IRON/PION PLUS REACTIONS 

Low energy pion a (50 MeV, differential cross sections, J, 

1), 4:4639 (COO-3244-67) 
IRON/SENSIBLE HEAT STORAGE 

Thermal energy storage for advanced solar central receiver power 

systems, 4:2976 (SAND--78-8221) 
IRON/SORPTIVE PROPERTIES 

High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 

IRON/SUPPLY AND DEMAND 

World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 

IRON 56/ENERGY LEVELS 

Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 

IRON ALLOYS 
See also IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/MAGNETIC PROPERTIES 

Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 

IRON ALLOYS/MICROSTRUCTURE 

Microstructure and magnetic properties of spinodal Fe-Cr-Co 
alloys, 4:3939 (LBL-7668) 

IRON ALLOYS/OXIDATION 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
IRON BASE ALLOYS 
See also CAST IRON 
INCOLOY ALLOYS 
IRON BASE ALLOYS/CORROSION 

Inhibition of hot salt corrosion by metallic additives, 4:3946 
(DOE/NASA/2593-78/2) 

IRON BASE ALLOYS/CORROSION RESISTANCE 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-5AJ-1Mo- 
1Hf), 4:2170 (FE-2299-21) 

IRON BASE ALLOYS/FORMATION HEAT 

Thermodynamic properties of UFez: agreement with the Campbell 

correlation of laves phase compounds, 4:3944 
IRON BASE ALLOYS/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual —- report, 1 January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-SAI-1Mo- 
1Hf), 4:2170 (FE-2299-21) 

IRON BASE ALLOYS/MATERIALS WORKING 

Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-5A]-1Mo- 
1Hf), 4:2170 (FE-2299-21) 

IRON COMPLEXES/CHEMICAL REACTIONS 
Effect of chemical structure on the photosensitizing efficiencies of 
ee 4:4053 
IRON COMPOUNDS/MOESSBAUER SPECTROMETERS 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 

products, 4:2236 
IRON COMPOUNDS/PHASE TRANSFORMATIONS 

Structural phase transformations and temperature dependent 

Raman spectra of CseLiFe(CN)., 4:3901 
IRON COMPOUNDS/QUANTITATIVE CHEMICAL ANALYSIS 

Moessbauer spectroscopy of iron in coal and coal hydrogenation 

products, 4:2236 
IRON COMPOUNDS/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of Cs,LiFe(CN)s, 4:3901 
IRON COMPOUNDS/SPECTROSCOPY 
Moessbauer spectroscopy of iron in coal and coal hydrogenation 
roducts, 4:2236 
IRON HYDROXIDES/SORPTIVE PROPERTIES 
Sorption of uranium(6) from solutions of various electrolytes on 
granulated iron hydroxide, 4:4016 
IRON IONS/ATOM COLLISIONS 
Charge-equilibrium and radiation of low-energy cosmic rays 
assing through interstellar medium, 4:4553 (N-78-15984) 
IRON IONS/RECOMBINATION 

Measurement of dielectronic recombination rates for the iron ions 

Fe IX-XI, 4:4695 
IRON OXIDES/SOLUBILITY 

Water regime for supercritical units. Chapter 6. Solubility of 

— in the medium in supercritical units, 4:4017 (NP-tr- 
18) 


JOSEPHSON JUNCTIONS/REVIEWS 


IRON-NICKEL BATTERIES/ANODES 
Electric battery with positive nickel oxide electrodes and negative 
iron electrodes (Patent; 50 Wh/kg), 4:3596 
IRRADIATION PLANTS/DESIGN 
Planning guide for radiologic installations. fascicle 1 -- radiation 
therapy installations, 4:4076 (HRP-0018486) 
IRRIGATION/SOLAR-ASSISTED POWER SYSTEMS 
Department of Energy/Sandia Laboratories solar-powered 
irrigation program, 4:2924 (SAND-78-0950C) 
ISABELLE STORAGE RINGS/BEAM DYNAMICS 
Brick-wall at high energy from trapped electrons in a dc beam, 
4:4215 (BNL-50843) 
ISING MODEL/CORRELATION FUNCTIONS 
Painleve functions of the third kind, 4:4678 
ISOBARIC ANALOGS/RESEARCH PROGRAMS 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
ITALY/NUCLEAR POWER 
Italy approves ‘mini-nuclear’ programme, 4:3128 
Role of nuclear energy in Italy, 4:3292 
ITALY/SEISMICITY 
Seismic risk of basilicata in its geostructural frame, 4:4545 


JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN 
See also HACHIMANTAI 
JAPAN/FUEL REPROCESSING PLANTS 
Construction and operation program of reprocessing plant of the 
Power Reactor and Nuclear Fuel Development Corporation, 
4:2599 
Optimization of the sizes and dates of starting up of reprocessing 
plants, 4:2597 
Results of uranium test conducted in the reprocessing plant of the 
Power Reactor and Nuclear Fuel Development Corporation, 


4:2598 
JAPAN/GEOTHERMAL EXPLORATION 
Report of precision surveys of the Shikotan-Doya areas, 1975, 
4:2986 (NP-23248) 
Report on the precision investigation for the geothermal 
development of the Hakkoda area, 1975, 4:2984 (NP-23246) 
JAPAN/GEOTHERMAL FIELDS 
Report of precision surveys of the Shikotan-Doya areas, 1975, 
4:2986 (NP-23248) 
JAPAN/GEOTHERMAL RESOURCES 
Report on the precision investigation for the geothermal 
development of the Hakkoda area, 1975, 4:2984 (NP-23246) 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JATR REACTOR/PRESSURE VESSELS 
Outline of design, manufacturing and installation experience of 
pressure vessel structure for the prototype heavy water 
moderated boiling light water cooled reactor "Fugen", 4:3205 
JET ENGINE FUELS/COMBUSTION PROPERTIES 
Effect of antioxidant phenol type additives on the operational 
properties of hydro-purified jet fuels, 4:2491 
JET REACTORS/POWER SUPPLIES 
JET pulse power supply system, 4:4831 
JET REACTORS/REACTOR FUELING 
Controlled nuclear fusion, a challenge for the engineer. II. 
Systems for the fuel feed and the fuel removal, the plasma 
heating, and the vacuum generation, 4:4849 
JET REACTORS/VACUUM SYSTEMS 
Controlled nuclear fusion, a challenge for the engineer. II. 
Systems for the fuel feed and the fuel removal, the plasma 
heating, and the vacuum generation, 4:4849 
JFER REACTOR 
See JOYO REACTOR 
JFT-2A TOKAMAK/DIVERTORS 
Heat flux in the divertor region of DIVA, 4:4820 (JAERI-M-7287) 
JFT-2A TOKAMAK/ELECTRON LOSS 
Loss mechanism of the superthermal electrons across the 
separatrix into the scrape-off layer in DIVA, 4:4726 (JAERI-M- 
7309) 
JOSEPHSON JUNCTIONS/REVIEWS 
Josephson effect, 4:4086 





JOYO REACTOR/CONSTRUCTION 


JOYO REACTOR/CONSTRUCTION 

Construction and function tests of experimental fast reactor 

‘IOYO’, 4:3353 
JOYO REACTOR/MANIPULATORS 

Sodium removal from the grapples of the fuel handling facility of 
Joyo, 4:3352 (JAPFNR-291) 

JOYO REACTOR/REACTOR KINETICS 

Off-line computation system for supervising performance of 
JOYO-JOYPAC system. Part 2. The detailed calculation 
subsystem predicting the JOYO nuclear and thermo-hydraulic 
characteristics: HONEYCOMB, FDCAL, and FATEC codes, 
4:3354 (JAPFNR-299) 

JOYO REACTOR/REACTOR OPERATION 

Off-line computation system for supervising performance of 
JOYO-JOYPAC system. Part 2. The detailed calculation 
subsystem predicting the JOYO nuclear and thermo-hydraulic 
characteristics: HONEYCOMB, FDCAL, and FATEC codes, 
4:3354 (JAPFNR-299) 

Off-line computation system for supervising performance of 
JOYO-JOYPAC system. Part 1. The concept of code system, 
the simplified calculation subsystem predicting the core 
characteristics, and the recording subsystem of JOYO: SMART 
and MASTER codes, 4:3355 (JAPFNR-300) 

JT-60 REACTORS/PLASMA DIAGNOSTICS 

FIR-laser scattering for JT-60, 4:4707 (JAERI-M-7295) 
JUPITER PLANET/RADIOWAVE RADIATION 

Model of Jovian short-duration bursts, 4:4564 (IPPJ-286) 


K 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KANSAS/ANTHROPOLOGY 
Archaeological investigations in the E] Dorado Reservoir area, 
Kansas (1975). Final report, 4:4424 (PB-277631) 
KANSAS/ARCHAEOLOGICAL SITES 
Archaeological investigations in the E] Dorado Reservoir area, 
Kansas (1975). Final report, 4:4424 (PB-277631) 
KANSAS/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 
KAON REACTIONS/ELASTIC SCATTERING 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
KAON REACTIONS/INELASTIC SCATTERING 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 


See SEAWEEDS 
KENTUCKY/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 
KENTUCK Y/LOW-HEAD HYDROELECTRIC POWER 
PLANTS 
Low-head power generation with bulb turbines (10 to 60 feet), 
4:2704 (CONF-7710136-) 
KERNFORSCHUNGSZENTRUM KARLSRUHE/LMFBR TYPE 
REACTORS 
Status of the post accident heat removal program at GfK for fast 
breeder reactors, 4:3360 (ANL-78-10) 
KERNKRAFTWERK OBRIGHEIM 
See OBRIGHEIM REACTOR 
KETENES/IONIZATION 
Properties and reactions of ketene in the gas phase by ion 
cyclotron resonance spectroscopy and photoionization mass 
spectrometry. Proton affinity, site specificity of protonation, and 
heat of formation of ketene, 4:4047 
KIDNEYS/SCINTISCANNING 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
KINK INSTABILITY 
an of ideal MHD kink and ballooning modes on plasma 
rofiles in tokamaks, 4:4754 (PPPL-1470) 
KINK INSTA ILITY/ANALYTICAL SOLUTION 
Resistive internal kink modes, 4:4761 
KINK INSTABILITY/INSTABILITY GROWTH RATES 
Two-dimensional simulation of the MHD stability, (2), 4:4750 
(JAERI-M-7310) 
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KLYSTRONS/DESIGN 
Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 1, 4:4837 (ORNL/SUB-76/01617/1) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOEBERG-1 REACTOR/INTAKE CANALS 
Koeberg harbour features an impervious breakwater, 4:3186 
KOPPERS-TOTZEK PROCESS/COMMERCIALIZATION 
Considerations on coal gasification, 4:2189 (N-78-16431) 
KRYPTON/RADIOACTIVE WASTE PROCESSING 
Process for separating radioactive gases (Patent), 4:2631 
KRYPTON 84 REACTIONS/TRANSFER REACTIONS 
Dynamical and random aspects of transfer in heavy ion collisions 
(600 MeV: angular, mass, and energy distributions), 4:4654 
KRYPTON 86 REACTIONS/DEEP INELASTIC SCATTERING 
Angular momentum transfer in deeply inelastic collisions 
(Fragment angular correlations), 4:4647 (RLO-1388-373) 
KS-150 REACTOR 
BOHUNICE A-1] REACTOR 
KWO REACTOR 
See OBRIGHEIM REACTOR 


L 


LABELLED COMPOUNDS/CHEMICAL PREPARATION 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
LAGRANGIAN FIELD THEORY/QUANTUM OPERATORS 
Irrelevant operators and equivalent field theories, 4:4626 (TID- 
28695) 
LAGRANGIAN FIELD THEORY/SOLITONS 
Local field theory for solitons, 4:4627 
LAND RECLAMATION/REVEGETATION 
a Project progress report, 1977, 4:2252 (ANL/LRP- 
-1) 


Land Reclamation Laboratory: Jim Bridger mine site description 
of research, 4:2253 (ANL/LRP-TM-9) 

Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 

LAND USE/ECONOMIC IMPACT 

Economic impacts of land development: employment, housing, 

and property values ee 4:3629 
LAND USE/FORECASTI 

Land use and energy stilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 

LAND USE/REGIONAL ANALYSIS 

Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 

LAND USE/REGULATIONS 

Systematic implementation of local, state, and Federal regulations 
to control transportation and land use can reduce energy 
required for transportation, 4:3676 (CONF-7710136-) 

LAND USE/SIMULATION 

Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 

LAND USE/SOCIAL IMPACT 

Economic impacts of land development: employment, housing, 
and property values (Monograph), 4:3629 

LANTHANIDES 
See RARE EARTHS 
LANTHANUM ALLOYS/HYPERFINE STRUCTURE 
ESR and spin-lattice relaxation of Nd®* in a metallic host: LaRhe, 
4:3917 
LANTHANUM CARBIDES/CHEMICAL REACTIONS 
Interaction of LaC, and NdC; with SiC in HTGR particles, 4:3198 
LANTHANUM CHLORIDES/THERMODYNAMIC 

PROPERTIES 

Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 

LANTHANUM SULFIDES/SPECIFIC HEAT 
ny of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
) 
LARVAE/DIET 

Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 

LASER CAVITIES 

Properties of ring resonators with back’direction linkage through 

reverse reflection, 4:4117 





JANUARY 31, 1979 


LASER FUSION REACTORS/APERTURES 
Plasma shutter for high power glass laser, 4:4883 (UCRL-81364) 
LASER FUSION REACTORS/BREEDING BLANKETS 
Monte Carlo and discrete ordinates investigations for a laser 
reactor LieO blanket, 4:4823 
Monte Carlo study of asymmetric effects in a magnetically- 
protected-first-wall laser driven reactor, 4:4824 
LASER FUSION REACTORS/FEASIBILITY STUDIES 
Reactors--summary (Summary of lithium waterfall concept), 
4:4869 (BNL-50769) 
LASER FUSION REACTORS/FUEL CYCLE 
Thorium-uranium cycle ICF hybrid concept, 4:4872 (LA-UR-78- 
1456) 
LASER FUSION REACTORS/MIRRORS 
Diamond turning: Moore machine, 4:4885 (Y/DA-7747) 
Free-jet plating method for the repair of damaged copper plate, 
4:4884 (Y/DA-7747) 
LASER FUSION REACTORS/REACTOR FUELING 
Controlled nuclear fusion, a challenge for the engineer. II. 
Systems for the fuel feed and the fuel removal, the plasma 
heating, and the vacuum generation, 4:4849 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser-induced nuclear fusion, 4:4888 
LASER FUSION REACTORS/VACUUM SYSTEMS 
Controlled nuclear fusion, a challenge for the engineer. IT. 
Systems for the fuel feed and the fuel removal, the plasma 
heating, and the vacuum generation, 4:4849 
LASER IMPLOSIONS/PLASMA DIAGNOSTICS 
Intensified CCD readout system for ultrafast streak cameras, 
4:4682 
LASER MIRRORS/FABRICATION 
Optical transmitter or amplifier (laser) (Patent), 4:4122 
LASER RADIATION/ABSORPTION 
Collisional absorption of two laser beams in plasma, 4:4696 
Optical collisions in an intense laser field, 4:4595 
LASER RADIATION/APERTURES 
Plasma shutter for high power glass laser, 4:4883 (UCRL-81364) 
LASER RADIATION/FOCUSING 
Self-focusing of a laser pulse in a transient plasma, 4:4774 
LASER TARGETS/DESIGN 
High performance inertial fusion targets, 4:2662 (UCRL- 
79373(Rev.1)) 
LASER TARGETS/IMPLOSIONS 
Process of matter superhigh compression and thermonuclear 
reaction ignition by a laser high-power pulse, 4:4890 
LASER TARGETS/LASER IMPLOSIONS 
N - and S-regimes for automodel compression of a plasma with a 
limited mass and specific features of regimes with aggravations, 
4:4889 
LASER TARGETS/PLASMA EXPANSION 
High-energy ion expansion in laser-plasma interactions, 4:4873 
(NRL-MR-3774) 
LASER-PRODUCED PLASMA 
Process of matter superhigh compression and thermonuclear 
reaction ignition by a laser high-power pulse, 4:4890 
LASER-PRODUCED PLASMA/BACKSCATTERING 
Theory of optical ray retracing in laser-plasma backscatter, 4:4683 
LASER-PRODUCED PLASMA/OPTICAL PROPERTIES 
Theory of optical ray retracing in laser-plasma backscatter, 4:4683 
LASER-PRODUCED PLASMA/PARAMETRIC 
INSTABILITIES 
Efficiency of nonlinear saturation mechanisms of parametric decay 
of an electromagnetic wave into two plasmons, 4:4763 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Intensified CCD readout system for ultrafast streak cameras, 
4:4682 
LASER-PRODUCED PLASMA/PLASMA EXPANSION 
High-energy ion expansion in laser-plasma interactions, 4:4873 
(NRL-MR-3774) 
LASER-PRODUCED PLASMA/PLASMA WAVES 
Plasma wave generation and propagation in laser-produced 
plasmas, 4:4769 (ORO-5558-1) 
LASER-RADIATION HEATING 
Collisional absorption of two laser beams in plasma, 4:4684 (IC-77- 
31) 
Collisional absorption of two laser beams in plasma, 4:4696 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SOLID STATE LASERS 
Control for the Shiva laser system, 4:4115 


LEAD/ECOLOGICAL CONCENTRATION 


LASERS/STABILITY 
Existence and stability of a beat regime with resonator frequency 
in a ring laser, 4:4114 
LATENT HEAT STORAGE 
Paraffin wax heat-storage for solar-heated homes, 4:2977 (UCRL- 
80820 


LATENT HEAT STORAGE/FEASIBILITY STUDIES 
Immiscible fluid: heat of fusion heat storage system, 4:3562 
(CONF-770955-) 
LATENT HEAT STORAGE/MATHEMATICAL MODELS 
Heat transfer aspects of solar energy systems: development of 
design procedures for thermal storage in molten salts, 4:2967 
(CONF-770955-) 
LATENT HEAT STORAGE/RESEARCH PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
Crystal structures of salt hydrates for thermal energy storage, 
4:3567 (CONF-770955-) 
Encapsulation of phase change materials in concrete masonry 
construction, 4:3561 (CONF-770955-) 
High temperature thermal energy storage project overview, 
4:3578 (CONF-770955-) 
Low-temperature thermal energy storage program, 4:3558 
(CONF-770955-) 
Macro-encapsulation of heat storage phase-change materials, 
4:3564 (CONF-770955-) 
Mathematical modeling of moving boundary problems, 4:3568 
(CONF-770955-) 
Research on energy storage for solar thermal conversion, 4:2969 
(CONF-770955-) 
Sodium sulfate dekahydrate (Na2SO, . 10 H2O - Glauber’s salt) as 
a low to medium temperature phase change thermal storage 
material, 4:3575 (CONF-770955-) 
Studies of a salt hydrate heat storage system, 4:3563 (CONF- 
770955-) 
Thermal energy storage by means of heat of solution, 4:3565 
(CONF-770955-) 
Thermal storage for highway vehicle propulsion, 4:3543 (CONF- 
770955-) 
Thermochemical energy storage and transport program overview, 
4:3556 (CONF-770955-) 
Thermocrete and thermotile building components with isothermal 
heat storage, 4:3571 (CONF-770955-) 
Use of solid state phase transitions for thermal energy storage, 
4:3576 (CONF-770955-) 
LAVA/ACTIVATION ANALYSIS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
LAWRENCE LIVERMORE LABORATORY 
Energy and Resource Planning report abstracts (88 UCRL 
reports), 4:3607 (UCRL-52540) 
LAWRENCE LIVERMORE LABORATORY/ENVIRONMENT 
Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 
LAWRENCE LIVERMORE LABORATORY/MATHEMATICS 
LLL/OBES quadrature survey summary report, 4:4929 (UCID- 
17911) 
LAWRENCE LIVERMORE LABORATORY/RADIATION 
MONITORING 
Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
LEACHING/MEASURING METHODS 
Site susceptibility to leaching by H2SOQ, in acid rainfall, 4:4277 
(CONF-780573-2) 
LEAD/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
LEAD/BIOLOGICAL EFFECTS 
Effects of cadmium and lead on adrenergic neuromuscular 
transmission in the rabbit, 4:4535 
LEAD/CRITICAL CURRENT 
Flux flow and proximity effects in aligned Pb-Cd eutectic lamellar 
structures, 4:3982 (IS-T-787) 
LEAD/CRITICAL FIELD 
Flux flow and proximity effects in aligned Pb-Cd eutectic lamellar 
structures, 4:3982 (IS-T-787) 
LEAD/ECOLOGICAL CONCENTRATION 
Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 





LEAD/MAGNETIC FLUX 


Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
Trace metals in sediments of Raritan Bay, 4:4448 
LEAD/MAGNETIC FLUX 
Flux flow and proximity effects in aligned Pb-Cd eutectic lamellar 
structures, 4:3982 (IS-T-787) 
LEAD/MATERIALS RECOVERY 
Stucture and development of the secondary lead capacity, 4:3834 
LEAD/TOXICITY 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
LEAD/TRANSITION TEMPERATURE 
Flux flow and proximity effects in aligned Pb-Cd eutectic lamellar 
structures, 4:3982 (IS-T-787) 
LEAD 206/ISOTOPE RATIO 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
LEAD 206 TARGET/OXYGEN 18 REACTIONS 
Two-neutron-transfer reaction mechanism with heavy ions at sub- 
Coulomb energies, 4:4645 
LEAD 207/ISOTOPE RATIO 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Two-neutron-transfer reaction mechanism with heavy ions at sub- 
Coulomb energies, 4:4645 
LEAD COMPOUNDS/ELECTRICAL PROPERTIES 
Effect of ZrO. source variations on PbZrO#-PbTiOs piezoelectric 
properties. Technical report, 4:3979 (AD-A-051049) 
LEAD ORES/ISOTOPE RATIO 
Uranium-lead isotope systematics in uraniferous alkali-rich 
granites from the Granite Mountains, Wyoming: implications 
for uranium source rocks, 4:2567 
LEAD SULFIDES 
See also GALENA 
LEAD SULFIDES/SORPTIVE PROPERTIES 
Investigation of uranium sorption from carbonate-containing 
solutions with inorganic sorbents. I. Kinetics of uranium 
sorption with lead sulfides on inert carrier, 4:4014 
Investigation of uranium sorption from carbonate-containing 
solutions on inorganic sorbents. II. Isotherm of uranium 
sorption on lead sulfide, 4:4015 
LEAD-ACID BATTERIES/BATTERY CHARGERS 
Short-circuit proof 12 V charging equipment (6 A) with careful 
charging and automatic switching-off. Circuit of the day, 4:3593 
LEAD-ACID BATTERIES/CATHODES 
Analysis of shedding of active material in positive electrodes of 
lead-acid batteries (the third report). Influence of electrolyte 
concentration, 4:3602 (NP-tr-2003) 
LEAD-ACID BATTERIES/ELECTRODES 
Investigations into accelerated electroforming of lead storage- 
battery plates by a current of changing polarity, 4:3601 
Lead battery materials of the future - possibilities and trends, 
4:3590 
LEAD-ACID BATTERIES/ELECTROLYTES 
Analysis of shedding of active material in positive electrodes of 
lead-acid batteries (the third report). Influence of electrolyte 
concentration, 4:3602 (NP-tr-2003) 
LEAD-ACID BATTERIES/ENERGY ACCOUNTING 
Energy and environmental analysis of the lead-acid battery life 
cycle. Final report, 4:3585 (HIT-725) 
LEAD-ACID BATTERIES/ENVIRONMENTAL IMPACTS 
Energy and environmental analysis of the lead-acid battery life 
cycle. Final report, 4:3585 (HIT-725) 
LEAD-ACID BATTERIES/RECYCLING 
Stucture and development of the secondary lead capacity, 4:3834 
LEAD-ACID BATTERIES/TECHNOLOGY ASSESSMENT 
Advanced lead-acid electric vehicle batteries: don’t sell this 
system short. Paper No. 7741, 4:3880 (CONF-770488-22) 
LEAD-ACID BATTERIES/USES 
Energy storage equipment for electric-powered vehicles, 4:3603 
LEAK DETECTORS/DESIGN 
Abnormal condition detector of a reactor container (Patent; 
LMFBR), 4:3237 
Development of leak detection systems for LMFBR steam 
generators in the U.S., 4:3210 (CRBRP-GEFR-SP-040) 
SF¢ dielectric fill gas gauge. Final report, 4:4251 (EPRI-EL-747) 
Sodium leak detector (Patent; LMFBR), 4:3249 
LEAK DETECTORS/PERFORMANCE 
SF, dielectric fill gas gauge. Final report, 4:4251 (EPRI-EL-747) 
LEASES/MAPS 
Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Visuals, 4:2474 (NP-23416/5) 
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LEASING/ENVIRONMENTAL IMPACT STATEMENTS 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2470 (NP-23416/1) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2471 (NP-23416/2) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2472 (NP-23416/3) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Appendices, 4:2473 (NP-23416/4) 

Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42. Visuals, 4:2474 (NP-23416/5) 

Final environmental impact statement. Volume I. Proposed 1978 
OCS oil and gas lease sale, offshore western and central Gulf of 
Mexico, 4:2477 

LENSES/DESIGN 

Inexpensive way of concentrating solar energy (Plano-convex 

water lens), 4:2965 
LEUCINE/LABELLING 
Organic synthesis with stable isotopes (Methyl oleate), 4:4049 
(LA-UR-78-1440) 
LEUKEMIA/ETIOLOGY 
Leukemia in twins: antenatal and postnatal factors, 4:4500 
LEUKEMIA/MONITORING 
Chronic lymphocytic leukemia: concepts and observations, 4:4479 
LEUKEMOGENESIS 

Some effects of 7,12-dimethylbenz(a)anthracene and 
benzo(a)pyrene on Friend virus leukemogenesis, 4:4485 (COO- 
4800-2) 


LEUKOPENIA/RADIOINDUCTION 
Effect of x-irradiation on survival of rabbits with staphylococcal B 
enterotoxemia. Interim report, 4:4501 (AD-A-050646) 
LEVEL INDICATORS/PERFORMANCE TESTING 
Liquid metal level measurement systems for reactor service, 
4:3216 (HEDL-SA-1442) 
LEVITATED TRAINS/RESEARCH PROGRAMS 
Electric levitated inter-city vehicles. Paper No. 7782, 4:3873 
(CONF-770488-4) 
LIGASES 
Prostaglandin synthetase dependent activation of 7,8-dihydro-7,8- 
dihydroxy-benzo(a)pyrene to mutagenic derivatives, 4:4481 
LIGHT 
See VISIBLE RADIATION 
LIGHT NUCLEI/PHOTONUCLEAR REACTIONS 
Photonuclear reactions at Lawrence Livermore Laboratory 
(Cross sections, energy and angular distributions, fission yields, 
elastic and inelastic form factors), 4:4636 (UCID-17881) 
LIGHT PIPES/OPTICAL PROPERTIES 
Propagating fields in graded index optical fibers, 4:4002 (UCRL- 
809 


79) 
LIGHT PIPES/WAVE EQUATIONS 
Propagating fields in graded index optical fibers, 4:4002 (UCRL- 
80979) 


LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTNING ARRESTERS/DESIGN 
Lightning arresters for metalclad SF¢ switchgear with voltages 
from 72.5 to 525 kv, 4:3107 
LIGNITE/BY-PRODUCTS 
Humic acids from lignite. II. Alkaline permanganate oxidation, 
225 


LIGNITE/CLASSIFICATION 
Coking lignite: its current status and future prospects, 4:2146 
LIGNITE/COKING 
Coking lignite: its current status and future prospects, 4:2146 
Experience gained in the operation of the Lauchhammer cokery, 
4:2147 
Highly productive techniques for manufacturing high-temperature 
coke from soft low-calorie lignite--1, 4:2143 
Physical and physico-chemical processes in the production of 
lignite high-temperature coke, 4:2148 
Planning and design stage and the first years of operation of the 
Lauchhammer coking plant, 4:2145 
LIGNITE/DEVOLATILIZATION 
Physical and physico-chemical processes in the production of 
lignite high-temperature coke, 4:2148 
LIGNITE/PYROLYSIS 
Product composition and kinetics of lignite pyrolysis, 4:2220 
LIMESTONE/CHEMICAL COMPOSITION 
Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 
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LIMESTONE/COST 
Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 
LIMESTONE/CRUSHING 
Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 
LIMESTONE/REGENERATION 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
January-March 1978, 4:2344 (ANL/CEN/FE-78-2) 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS/BEAM BENDING MAGNETS 
Design study for achromatic and isochronous 180° bending 
systems for PIGMI, 4:4188 (LA-7406-MS) 
LINEAR ACCELERATORS/QUADRUPOLES 
Design study for achromatic and isochronous 180° bending 
systems for PIGMI, 4:4188 (LA-7406-MS) 
LINEAR PINCH DEVICES/ANODES 
Electrode regime of a noncylindrical Z-pinch, 4:4725 
LINEAR PINCH DEVICES/SHOCK WAVES 
Shock wave structure in a deuterium and xenon mixture, 4:4799 
LINEAR THETA PINCH DEVICES/PLASMA DIAGNOSTICS 
Investigation of a THETA-pinch with the axial current-carrying 
rod by light scattering method, 4:4720 
LINERS/MATERIALS TESTING 
Alternate materials of construction for geothermal applications. 
Progress report No. 15, October 1977-March 1978, 4:3005 
(BNL-50834) 
LIQUEFIED NATURAL GAS/PRODUCTION 
Cascaded refrigeration cycles for liquefying low-boiling gaseous 
mixtures (Patent), 4:2528 
LIQUEFIED NATURAL GAS/SAFETY 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
LIQUEFIED NATURAL GAS/STORAGE 
Operating characteristics of LNG storage tanks, 4:2531 (CONF- 
780457-1) 
LIQUEFIED NATURAL GAS/UNDERGROUND STORAGE 
Analysis of earthquake response of an underground LNG storage 
tank, 4:4145 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID CRYSTALS/ORDER PARAMETERS 
Raman depolarization ratios and order parameters of a nematic 
liquid crystal, 4:4575 
LIQUID CRYSTALS/RAMAN EFFECT 
Raman depolarization ratios and order parameters of a nematic 
liquid crystal, 4:4575 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS/LEVEL INDICATORS 
Liquid metal level measurement systems for reactor service, 
4:3216 (HEDL-SA-1442) 
LIQUID METALS/MANUALS 
Sodium-NaK engineering handbook. Volume III. Sodium systems, 
safety, handling, and instrumentation, 4:3233 
LIQUID METALS/SENSIBLE HEAT STORAGE 
Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 
LIQUID METAL-WATER REACTIONS 
See MOLTEN METAL-WATER REACTIONS 
LITHIUM/IONIZATION 
Field-ionization processes in excited atoms, 4:4584 
LITHIUM 6 TARGET/NEUTRON REACTIONS 
Differential scattering cross sections of lithium 6 and lithium 7 for 
neutrons of 4 to 7.5 MeV energy (4 to 7.5 MeV, resonance), 
4:4638 (COO-2490-8) 
LITHIUM 7 TARGET/NEUTRINO REACTIONS 
Cross section of the reaction v + 7Li-—+ 7Be + e~ produced by 
solar neutrinos from the e~ + 7Be — ’Li + v capture, 4:4637 
(BNL-tr-665) 
LITHIUM 7 TARGET/NEUTRON REACTIONS 
Differential scattering cross sections of lithium 6 and lithium 7 for 
neutrons of 4 to 7.5 MeV energy (4 to 7.5 MeV, resonance), 
4:4638 (COO-2490-8) 
LITHIUM COMPOUNDS/CHROMATES 
Radiation damage studies by x-ray photoelectron spectroscopy. II. 
Electron irradiated LisCrO, and Lig WO,, 4:4055 
LITHIUM COMPOUNDS/MATERIALS TESTING 
Fusion Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
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LITHIUM COMPOUNDS/PHASE TRANSFORMATIONS 
Structural phase transformations and temperature dependent 
Raman spectra of Cs,LiFe(CN)e., 4:3901 
LITHIUM COMPOUNDS/RADIOLYSIS 
Radiation damage studies by x-ray photoelectron spectroscopy. II. 
Electron irradiated LigCrO, and Lie WOs,, 4:4055 
LITHIUM COMPOUNDS/RAMAN EFFECT 
Structural phase transformations and temperature dependent 
Raman spectra of Cs2LiFe(CN)6., 4:3901 
LITHIUM COMPOUNDS/TUNGSTATES 
Radiation damage studies by x-ray photoelectron spectroscopy. II. 
Electron irradiated LigCrO, and Lig WOsg, 4:4055 
LITHIUM-SULFUR BATTERIES/BATTERY SEPARATORS 
Electrochemical cell with powdered electrically insulative 
material as a separator (Patent; oxides, nitrides), 4:3592 
LITHIUM-SULFUR BATTERIES/CATHODES 
Electrode including porous particles with embedded active 
material for use in a secondary electrochemical cell (Patent), 
4:3591 
LITHIUM-SULFUR BATTERIES/COST 
Interim cost estimates for advanced battery systems. Interim 
report, January 1, 1977-December 31, 1977, 4:3584 (EPRI-EM- 
42 


742) 
LITHIUM-SULFUR BATTERIES/MATERIALS 
Materials requirements for high performance secondary batteries, 
4:3594 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Development of lithium-metal sulfide batteries. Progress report 
No. 4, October 1, 1976-September 30, 1977 (2.5-kWh cell, 79 
Wh/kg), 4:3583 (EPRI-EM-716) 
LIVESTOCK 
See DOMESTIC ANIMALS 
LIXIVIATION 
See LEACHING 
LMFBR TYPE REACTORS 
See also CLINCH RIVER BREEDER REACTOR 
FFTF REACTOR 
JOYO REACTOR 
MONJU REACTOR 
PHENIX REACTOR 
PLBR REACTOR 
SNR-1 REACTOR 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Bouyancy effects on sodium coolant temperature profiles 
measured in an electrically heated mock-up of a 61-rod breeder 
reactor blanket assembly, 4:3224 (TID-28746) 
LMFBR TYPE REACTORS/CONTAINMENT SHELLS 
Abnormal condition detector of a reactor container (Patent; 
LMFBR), 4:3237 
LMFBR TYPE REACTORS/COOLANT CLEANUP SYSTEMS 
Recent work on sodium-cooled reactor purification systems, 
4:3217 (HEDL-SA-1446) 
LMFBR TYPE REACTORS/CORE CATCHERS 
Safety equipment of a reactor (Patent; LMFBR), 4:3248 
LMFBR TYPE REACTORS/COVER GAS 
Apparatus for purifying a primary cover gas (Patent; LMFBR), 
4:3242 
LMFBR TYPE REACTORS/EXCURSIONS 
Applicability of TREAT TOP experiments to post-failure 
dynamics, 4:3370 (HEDL-SA-1489-FP) 
Prompt burst energetics experiments: uranium carbide series. 
Preliminary results, 4:3385 (NUREG/CR-0137) 
LMFBR TYPE REACTORS/FAILED ELEMENT MONITORS 
Failed fuel detector (Patent), 4:3254 
LMFBR TYPE REACTORS/FLOW BLOCKAGE 
Temperature fluctuation of sodium in annular flow channel heated 
by single-pin with blockage, 4:3232 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
3-D slug flow heat transfer analysis of coupled coolant cells in 
finite LMFBR bundles, 4:3208 (COO-2245-58TR) 
Fuel assembly for a FBR type reactor (Patent), 4:3247 
Fuel assembly in FBR type reactor (Patent), 4:3239 
Fuel assembly (Patent; LMFBR), 4:3244 
Nuclear fuel assembly (Patent; LMFBR), 4:3240 
Nuclear reactor (Patent; LMFBR), 4:3245 
LMFBR TYPE REACTORS/FUEL CANS 
Apparatus for testing smooth and ribbed tubing with pulsed eddy 
currents, 4:3206 (ANL-77-53) 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
Fuel can for a liquid-metal cooled fast breeder (Patent), 4:3253 
Uncertainties in fast breeder reactor fuel pin cladding stress and 
strain calculations, 4:3214 (HEDL-SA-1316) 


~ 
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LMFBR TYPE REACTORS/FUEL CYCLE 

Fast breeder reactor. Energy without depletion of natural 

resources, 4:3227 
LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Fuel rod mechanics and failure analysis. Twenty-third quarterly 
report, February 1978-April 1978, 4:3368 (GEFR-13923-23) 

Prompt burst energetics experiments: uranium carbide series. 
Preliminary results, 4:3385 (NUREG/CR-0137) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 

Prompt burst energetics experiments: uranium carbide series. 
Preliminary results, 4:3385 (NUREG/CR-0137) 

Radiological assessment models. Fifteenth quarterly report, 
March-May 1978, 4:3369 (GEFR-14034-15) 

Vapor explosion phenomena with respect to nuclear reactor safety 
assessment, 4:3298 (NUREG/CR-0245) 

LMFBR TYPE REACTORS/LEAK DETECTORS 

Sodium leak detector (Patent; LMFBR), 4:3249 

LMFBR TYPE REACTORS/LEVEL INDICATORS 

Liquid metal level measurement systems for reactor service, 
4:3216 (HEDL-SA-1442) 

LMFBR TYPE REACTORS/MEETINGS 

International Working Group on Fast Reactors eleventh annual 
meeting. Summary report, Part I, 4:3219 (IWGFR-24-1) 

LMFBR TYPE REACTORS/MELTDOWN 

Coded aperture imaging in many-pin fuel bundles, 4:3399 (SAND- 
78-0233C) 

Debris bed studies and experiments at Sandia Laboratories, 4:3396 
(NUREG/CR-0263) 

Status of the post accident heat removal program at GfK for fast 
breeder reactors, 4:3360 (ANL-78-10) 

Sustained molten steel/concrete interactions tests: a preliminary 
report on the feasibility of experimental techniques, 4:3387 
(NUREG/CR-0166) 

LMFBR TYPE REACTORS/OFF-GAS SYSTEMS 

Stability of iodic acid under Iodox interim storage conditions, 
4:3223 (ORNL/TM-6287) 

LMFBR TYPE REACTORS/PIPE FITTINGS 

Results from a buckling test of a 16-inch (406mm) diameter piping 
elbow, 4:3226 (WARD-HT-3045-35) 

LMFBR TYPE REACTORS/PIPES 

Pipe support for use in a nuclear system (Patent; LMFBR), 4:3241 
LMFBR TYPE REACTORS/PRESSURE VESSELS 

Absorbing seals for nuclear reactors (Patent; LMFBR), 4:3256 
LMFBR TYPE REACTORS/REACTOR ACCIDENTS 

Sodium oxide aerosol behavior in a closed chamber under thermal 
convection flow, 4:3411 (JAPFNR-306) 

LMFBR TYPE REACTORS/REACTOR CHARGING 

MACHINES 

Refueling machine (Patent; LMFBR), 4:3238 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Maintenance equipment for a fast reactor (Patent; LMFBR), 
4:3243 

Metallic component with a chromium carbide base protective 
coating (Patent; HTGR; LMFBR), 4:3255 

LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 

Mass and activity transport in flowing sodium systems, 4:3218 
(HEDL-SA-1448) 

Single-phase pump model for analysis of LMFBR heat transport 
systems, 4:3393 (NUREG/CR-0240) 

LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 

Radiological assessment models. Fifteenth quarterly report, 
March-May 1978, 4:3369 (GEFR-14034-15) 

Review of aerosol problems and the theory of aerosol physics 
with particular reference to sodium cooled fast reactors, 4:3403 
(SRD-R-82) 

Survey of existing momentum exchange models in two-phase 
flows for use in the SIMMER fast reactor safety analysis code, 
4:3388 (NUREG/CR-0167) 

LMFBR TYPE REACTORS/REACTOR CORES 

Nuclear reactor (Patent; LMFBR), 4:3251 

LMFBR TYPE REACTORS/REACTOR KINETICS 

BRENDA: a dynamic simulator for a sodium-cooled fast reactor 
power plant, 4:3221 (NUREG/CR-0244) 

Cooperative nuclear data and methods development. Tenth 
quarterly report, April-June 1978, 4:3213 (GEFR-14074-10) 
Nodal method for solving transient fewgroup neutron diffusion 

equations, 4:3207 (ANL-78-51) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 

Helium production in FBR out-of-core structural components, 
4:3215 (HEDL-SA-1439) 

LMFBR TYPE REACTORS/REACTOR TECHNOLOGY 

Sodium-NaK engineering handbook. Volume III. Sodium systems, 
safety, handling, and instrumentation, 4:3233 

LMFBR TYPE REACTORS/RESEARCH PROGRAMS 

Performance measurement system: contractor reporting 

instructions, 4:3211 (DOE/ET-0050/3(Rev.)) 
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LMFBR TYPE REACTORS/REVIEWS 
LMFBR.--an international effort, 4:3230 
LMFBR TYPE REACTORS/SEALS 
Rotary plug seal device for liquid metal cooled reactor (Patent), 
4:3250 
LMFBR TYPE REACTORS/SPENT FUEL ELEMENTS 
Cooling device of a spent fuel (Patent; LMFBR), 4:3246 
LMFBR TYPE REACTORS/STEAM GENERATORS 
Corrosion fatigue of 2-1/4 Cr-1 Mo steel in caustic at 316°C, 
4:3948 (GEFR-00375) 
Development of leak detection systems for LMFBR steam 
generators in the U.S., 4:3210 (CRBRP-GEFR-SP-040) 
Evaluation of strain cycling effects in the DNB zone of a sodium- 
heated steam generator, 4:3209 (CRBRP-GEFR-SP-036) 
Removal of sodium/sodium water reaction products from the 
MSG by reaction with organic solvents, 4:3220 (MP-45-SA-002) 
Water leaks in sodium-heated fast reactor boilers, 4:3229 
LNG 
See LIQUEFIED NATURAL GAS 
LNG PLANTS/OPERATION 
Cascaded refrigeration cycles for liquefying low-boiling gaseous 
mixtures (Patent), 4:2528 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
LOCAL GALAXY 
See MILKY WAY 
LOCAL GOVERNMENT/ENERGY CONSERVATION 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
LOFT REACTOR/DESIGN 
Transient LOCA scaling laws assessment of LOFT and semiscale 
isothermal LOCE behavior, 4:3453 
LOFT REACTOR/FLOWMETERS 
Development of the LOFT prototype drag screen: transient 
steam-water testing, 4:3349 (NUREG/CR-0270) 
LOFT REACTOR/LOSS OF COOLANT 
Dynamic analysis of LOFT reactor flow skirt/core filler assembly 
for LOCA + SSE, 4:3372 (LTR-1115-39) 
LOFT REACTOR/PRESSURE VESSELS 
Faulted stress analysis of the LOFT reactor vessel filler assembly, 
4:3373 (LTR-1115-40) 
LOFT reactor vessel 290° downcomer stalk instrument 
penetration flange stress analysis, 4:3346 (LTR-1119-39) 
LOFT REACTOR/REACTOR ACCIDENTS 
Identification of postulated pipe rupture locations for which in- 
service inspection is prescribed, 4:3371 (LTR-10-47) 
LOFT REACTOR/REACTOR COMPONENTS 
Loft system and test description (5.5-ft nuclear core 1 LOCES), 
4:3347 (NUREG/CR-0247) 
LOFT REACTOR/SEISMIC EFFECTS 
Dynamic analysis of LOFT reactor flow skirt/core filler assembly 
for LOCA + SSE, 4:3372 (LTR-1115-39) 
LONGWALL MINING 
See also COAL MINING 
LONGWALL MINING/AUTOMATION 
Coal winning with solid stowing in colliery Nordstern, 4:2314 
Special problems of on-face methods from the point of view of the 
committee Winning and Stowing, 4:2288 
LONGWALL MINING/BACKFILLING 
Coal winning with solid stowing in colliery Nordstern, 4:2314 
LONGWALL MINING/CUTTER LOADERS 
Coal winning with two shearer loaders, 4:2312 
LONGWALL MINING/EXCAVATION 
Review of face end mechanisation in the NCB, 4:2313 
LONGWALL MINING/LIGHTING SYSTEMS 
Modern face lighting, 4:2297 
LONGWALL MINING/MINING EQUIPMENT 
Developments in face mechanisation in thin seams at Zollverein 
colliery, 4:2294 
LORENTZ GAS 
Fluctuations in a plasma with the Lorentz distribution function on 
velocity, 4:4792 
LOSS OF COOLANT 
Semiscale Mod-3 test program and system description (PWR), 
4:3392 (NUREG/CR-0239) 
Transient LOCA scaling laws assessment of LOFT and semiscale 
isothermal LOCE behavior, 4:3453 
LOSS OF COOLANT/CRITICAL FLOW 
Evaluation of the accuracy of five critical flow models using 
transient data, 4:3468 
LOSS OF COOLANT/CRITICAL HEAT FLUX 
Mechanism for transient critical heat flux, 4:3480 
LOSS OF COOLANT/HEAT TRANSFER 
BWR modeling techniques using RELAP4: a comparison of 
RELAP4 analyses with test data from simulated loss-of-coolant 
accidents, 4:3474 





JANUARY 31, 1979 


Comparison of computer code predictions with experimental data 
for Standard Probiem Six, 4:3472 

Effect of licensing assumptions on calculated PWR LOCA core 
thermal response and recommendations for reactor safety 
research, 4:3451 

Experiment data report for Semiscale Mod-1 Test S-06-3 (LOFT 
counterpart test) (PWR), 4:3394 (NUREG/CR-0251) 

PWR FLECHT SEASET Steam Generator Separate Effects 
Task. Task plan report. NRC/EPRI/Westinghouse report No. 2 
(PWR), 4:3406 (WCAP-9301) 

Thermal-hydraulic analysis of semiscale MOD-1 reflood tests S- 
03-2 and S-03-6 using RELAP4/MOD6, 4:3473 

Thermohydraulic tests with bundles of ballooned rods simulating 
the reflood phase of a LOCA, 4:3482 

LOSS OF COOLANT/HYDRAULICS 

BWR modeling techniques using RELAP4: a comparison of 
RELAP4 analyses with test data from simulated loss-of-coolant 
accidents, 4:3474 

Comparison of computer code predictions with experimental data 
for Standard Problem Six, 4:3472 

Experiment data report for Semiscale Mod-1 Test S-06-3 (LOFT 
counterpart test) (PWR), 4:3394 (NUREG/CR-0251) 

Thermal-hydraulic analysis of semiscale MOD-1 reflood tests S- 
03-2 and S-03-6 using RELAP4/MOD6, 4:3473 

Thermohydraulic tests with bundles of ballooned rods simulating 
the reflood phase of a LOCA, 4:3482 

LOSS OF COOLANT/HYDRODYNAMICS 

Air bubble behavior and associated hydrodynamic forces during 
vent clearing in a BWR suppression pool, 4:3518 

Entrained liquid behavior in a PWR upper plenum and steam 
generator during the reflood phase of the LOCA, 4:3457 

LOSS OF COOLANT/MATHEMATICAL MODELS 

RELAPS progress summary: simulation of semiscale isothermal 
blowdown (Test S-01-4A) (RELAP 5/MOD O code), 4:3362 
(CDAP-TR-78-029) 

LOSS OF COOLANT/PRESSURE GRADIENTS 

LOCA experiments with a PWR multi-compartment model 
containment, 4:3517 

Nonstationary pressure build up in full-pressure containments after 
a loss-of-coolant accident, 4:3523 

LOSS OF COOLANT/THERMAL STRESSES 

Multirod Burst Test Program progress report, January-March 

1978 (BWR; PWR), 4:3390 (NUREG/CR-0225) 
LOSS OF COOLANT/TWO-PHASE FLOW 

C-E/EPRI two phase primary pump performance program, 
4:3481 

Prediction of entrainment in containment subcompartment air- 
water flows, 4:3520 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, June 1, 1977-August 31, 1977 (BWR; 
PWR), 4:3382 (NUREG/CR-0023) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, December 1, 1977-February 28, 1978 
(BWR; PWR), 4:3391 (NUREG/CR-0233) 

LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 
LOW BTU GAS/CALORIFIC VALUE 
oe ~ combustion research. Final report, 4:2162 (EPRI- 
-84 
LOW BTU GAS/CHEMICAL COMPOSITION 

Gas composition calculation for the in situ gasification of thin 

seams and the approach to modeling, 4:2186 
LOW BTU GAS/COMBUSTION 

Low-Btu gas combustion research. Final report, 4:2162 (EPRI- 
FP-848) 

LOW BTU GAS/PRODUCTION 

Gas composition calculation for the in situ gasification of thin 
seams and the approach to modeling, 4:2186 

Near-term potential of wood as a fuel, 4:2827 (HCP/T4101-02) 

LOW-BETA PLASMA/MAGNETOACOUSTIC WAVES 

Magneto-acoustic oscillations in a current carrying plasma 

column, 4:4785 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 

ECONOMICS 

Low-head power generation with bulb turbines (10 to 60 feet), 
4:2704 (CONF-7710136-) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 

FEASIBILITY STUDIES 

Low-head power generation with bulb turbines (10 to 60 feet), 
4:2704 (CONF-7710136-) 

LOW-HEAD HYDROELECTRIC POWER PLANTS/ 

TECHNOLOGY ASSESSMENT 


Small hydroelectric power plants (Up to 2000 kW), 4:2700 (SIND- 


PM-1977-13) 


MAGNETIC COILS 


LUBRICATING OILS/ADDITIVES 
Investigation of isoprenoid hydrocarbons as viscous additives, 
4:2458 
LUBRICATING OILS/OXIDATION 
Mechanism of oil oxidation in piston engines, 4:2486 
LUMINOUS PAINTS/HEALTH HAZARDS 
Radiation dose estimates from timepieces containing tritium or 
promethium-147 in radioluminous paints, 4:4515 (NUREG/CR- 
0216) 
LURGI PROCESS/USES 
High pressure coal gasification, 4:2187 
LUTETIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
LUTETIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 


133) 
LWBR TYPE REACTORS/REACTOR KINETICS 
PDQ-8 reference manual (LWBR development program), 4:3225 
(WAPD-TM-1266) 
LYMPHOCYTES/CELL PROLIFERATION 
Chronic lymphocytic leukemia: concepts and observations, 4:4479 
LYMPHOCYTES/VOLUME 
Chronic lymphocytic leukemia: concepts and observations, 4:4479 
LYMPHOID CELLS 
See LYMPHOCYTES 


MACHINE TOOLS 
See also GRINDING MACHINES 
Least material condition, 4:4079 (RFP-2844) 
MACHINE TOOLS/CONTROL SYSTEMS 
Linear induction motor, 4:4084 (Y/DA-7747) 
MACHINE TOOLS/TECHNOLOGY ASSESSMENT 
Plan for conducting an international machine tool task force, 
4:4082 (UCRL-52552) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/SORPTIVE PROPERTIES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
MAGNESIUM CARBONATES/ENTROPY 
Heat capacities of gibbsite, A(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
MAGNESIUM CARBONATES/SPECIFIC HEAT 
Heat capacities of gibbsite, Al(OH)s, between 13 and 480 K and 
magnesite, MgCOs, between 13 and 380 K and their standard 
entropies at 289.15 K, and the heat capacities of calorimetry 
conference benzoic acid between 12 and 316 K, 4:3012 
MAGNESIUM CHLORIDES/THERMOCHEMICAL HEAT 
STORAGE 
Chemical heat pump (hydrated salt heat pump), 4:2970 (CONF- 
770955-) 
MAGNESIUM COMPLEXES/CHEMICAL REACTIONS 
Effect of chemical structure on the photosensitizing efficiencies of 
porphyrins, 4:4053 
MAGNESIUM OXIDES 
See also SPINELS 
MAGNESIUM OXIDES/CRACKS 
In situ studies of fracture in solids, 4:3922 (CONF-7808 18-8) 
MAGNESIUM OXIDES/CRYSTAL STRUCTURE 
In situ studies of fracture in solids, 4:3922 (CONF-780818-8) 
MAGNESIUM OXIDES/FABRICATION 
Magnesium oxide and spinel parts fabrication, 4:3981 (LA-7289) 
MAGNESIUM OXIDES/SENSIBLE HEAT STORAGE 
Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 
MAGNET COILS/MATERIALS TESTING 
Fusion Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
MAGNETIC BAYS/ELECTRON DENSITY 
Ionospheric research using satellites. Final scientific report 1 Oct 
76-30 Sep 77, 4:4567 (AD-A-050605) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 





MAGNETIC FIELD CONFIGURATIONS/NUMERICAL 


MAGNETIC FIELD CONFIGURATIONS/NUMERICAL 
SOLUTION 
Calculation of the topography of force lines of a magnetic field in 
toroidal systems, 4:4827 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 
MAGNETIC MIRROR TYPE REACTORS/DIRECT ENERGY 
CONVERTERS 
Beam and plasma direct converters, 4:4856 (UCRL-81610) 
MAGNETIC MIRROR TYPE REACTORS/MAGNETIC FIELD 
REVERSAL 
Field reversal in mirror machines, 4:4826 (UCRL-80635) 
MAGNETIC MIRROR TYPE REACTORS/Q-VALUE 
Economic significance of Q for mirror reactors: combinations of Q 
and M which look promising, 4:4814 (UCRL-81601) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/FLUTE INSTABILITY 
Stabilization of interchange modes in multiple-mirror confined 
lasmas, 4:4756 
MAGNETIC SEMICONDUCTORS/ELECTRONIC STRUCTURE 
Small polaron hopping in magnetic semiconductors, 4:4662 
(SAND-78-0993C) 
MAGNETIC SURFACES 
See MAGNETIC FIELD CONFIGURATIONS 
MAGNETIC-PUMPING HEATING 
See also ACOUSTIC HEATING 
Investigation of plasma heating by magnetic pumping with 
nonaxisymmetric alternating fields, 4:4705 
MAGNETOACOUSTIC WAVES 
Magneto-acoustic oscillations in a current carrying plasma 
column, 4:4785 
MAGNETOACOUSTIC WAVES/DISSIPATION FACTOR 
Plasma heating by magnetoacoustic waves of a finite amplitude, 
4:4702 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOTAIL/MAGNETIC FIELD CONFIGURATIONS 
Configuration of the magnetotail near midnight during quiet and 
weakly disturbed periods: State of the magnetosphere, 4:4571 


Configuration of the magnetotail near midnight during quiet and 
weakly disturbed periods: Magnetic field modeling, 4:4572 
MAGNOX TYPE REACTORS/STEAM TURBINES 
Acid corrosion in steam turbines, 4:3196 
MAINE/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 


MAIZE/BI EMICAL REACTION KINETICS 
Net ny ase diphosphate accumulation in mitochondria (Zea 
mays 
MAIZE/COMBUSTION PROPERTIES 
Corn/coal fuel characterization study, 4:2698 (HCP/T3052-01) 
MAIZE/SOLAR DRYING 
Agricultural crop drying and space heating using a solar energy 
pa 4:2917 (CONF-7710136-) 
A 


See also PERSONNEL 
MAN/TEMPERATURE EFFECTS 
Recurrent heat exposure: effects on hormonal responses in resting 
and exercising men, 4:4522 (AD-A-050539) 
MANGANESE/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
MANGANESE/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
Trace metals in yoy from within and around two ocean 
disposal sites, 4:4445 
MANGANESE/ECOLOGICAL CONCENTRATION 
ae concentrations in sediments from Long Island Sound, 
4: 
MANGANESE/RESPONSE MODIFYING FACTORS 
Manganese inhibition of nickel subsulfide induction of 
erythrocytosis in rats, 4:4534 
MANGANESE/SUPPLY AND DEMAND 
ba demand for raw materials in 1985 and 2000, 4:3639 (PB- 
07) 
MANGANESE ALLOYS/CORROSION 
Calculational and experimental studies of IKh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 
MANGANESE ALLOYS/CORROSION FATIGUE 
Corrosion fatigue related to welded steel structures: a literature 
survey (0.25% carbon 1.4% Mn steel embrittlement; 12 Ni-5Cr- 
3Mo steel), 4:3954 
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MANGANESE ALLOYS/ORDER-DISORDER 


TRANSFORMATIONS 
Fission neutron disordering of NisMn at 5 K, 4:3971 


MANGANESE COMPOUNDS/ACID HYDROLYSIS 


Acid assisted dechelation of manganese(II)-tetra(3-N- 
methylpyridyl)porphine, 4:4044 


MANPOWER/EDUCATION 


A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 

National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB-277835) 

National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB-277836) 

National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 

National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 

National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 

National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 

National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 

National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 

National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 

National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 

National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 

National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB-277846) 

National environmental/energy workforce assessment. Illinois. 
Final report on phase 1, 4:4296 (PB-277847) 

National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB-277848) 

National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB-277849) 

National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 

National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 

National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 

National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 

National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 

National environmental/energy workforce assessment. 
Massachusetts. Final report on phase 1, 4:4304 (PB-277855) 

National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 

National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB-277857) 

National environmental/energy workforce assessment. Mississippi. 
Final report on phase 1, 4:4307 (PB-277858) 

National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 

National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB-277862) 

National environmental/energy workforce assessment. 
Hampshire. Final report on phase 1, 4:4312 (PB- v7) 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB-277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB-277865) 

National environmental/energy workforce assessment. New York. 
Final report on phase 1, 4:4315 (PB-277866) 

National environmental/energy workforce assessment. North 
Carolina. Final report on phase 1, 4:4316 (PB-277867) 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 

National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB-277869) 

National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB-277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 
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National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB-277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB-277874) 

National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB-277877) 

National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB-277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 

National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB-277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB-277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 

National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB-277889) 

National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB-277890) 

National environmental/energy workforce assessment. Region IV. 
Final report on phase 1, 4:4339 (PB-277892) 

National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB-277893) 

National environmental/energy workforce assessment. Region VI. 
Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. Region 
VII. Final report on phase 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB-277896) 

National environmental/energy workforce assessment. Region IX. 
Final report on phase 1, 4:4344 (PB-277897) 

National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB-277898) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

MANUFACTURING/ENERGY CONSERVATION 
Energy savings at no cost, 4:3674 (CONF-7710136-) 
— responses to fuel-supply problems, 4:3701 (CONF- 
10136-) 
MANUFACTURING/ENERGY SUPPLIES 

oo? responses to fuel-supply problems, 4:3701 (CONF- 

7710136-) 
MANURES/ANAEROBIC DIGESTION 

Biological conversion of biomass to methane beef lot manure 
studies. Semiannual progress report, June 1, 1976-November 30, 
1977, 4:2690 (COO-2917-9) 

Cost effectiveness of bio-gas systems for dairy farms, 4:2688 
(CONF-7710136-) 

Microbial methane production from biomass by anaerobic 
fermentation on a commercial scale. Systems analysis and 
economic considerations, 4:2691 (JUL-1463) 

MANURES/THERMOCHEMICAL PROCESSES 

Thermochemical coordination meeting: fuels from biomass 
program. Gas production in a multiple hearth reactor, 4:2825 
(CONF-7710163-3) 

MANY-BODY PROBLEM 
See also FOUR-BODY PROBLEM 
THREE-BODY PROBLEM 
MANY-BODY PROBLEM/CORRELATION FUNCTIONS 

Statistical properties of many-particle spectra. II. Two-point 

correlations and fluctuations, 4:4674 
MANY-BODY PROBLEM/FLUCTUATIONS 

Statistical properties of many-particle spectra. II. Two-point 

correlations and fluctuations, 4:4674 
MARCOULE PHENIX REACTOR 

See PHENIX REACTOR 
MARICULTURE 

See AQUACULTURE 


MECHANICAL DRAFT COOLING TOWERS/DROPLETS 


MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE RISERS/CORROSION PROTECTION 
MONEL alloy 400 sheathing for complete splash zone steelwork 
corrosion protection, 4:2439 
MARINE RISERS/DESIGN 
Analysis of self-standing conductors for gravity platforms, 4:2437 
Swivel-joint flowline assemblies: a solution to the problems of 
settlement on concrete production platforms, 4:2438 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARVIKEN REACTOR/CONTAINMENT SYSTEMS 
Studies of oscillatory phenomena in the Marviken pressure 
suppression containment, 4:3511 
MARYLAND/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 
MASS TRANSIT SYSTEMS/DIESEL ENGINES 
Dept. of Energy/Dept. of Transportation Gas Turbine Transit 
Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 
1 


MASS TRANSIT SYSTEMS/GAS TURBINES 
Dept. of Energy/Dept. of Transportation Gas Turbine Transit 
Bus Demonstration Program: program plan, 4:3867 (ANL/4113- 


1) 
MASSACHUSETTS/COAL DEPOSITS 
The Pennsylvanian coal-bearing strata of the Narragansett Basin, 
Massachusetts and Rhode Island. Interim report 1 Jun-21 Dec 
76, 4:2257 (PB-277194) 
MASSACHUSETTS/ENERGY SOURCE a7 oe me aati 
National environmental/energy workforce assessmen 
Massachusetts. Final report on phase 1, 4:4304 (PB-277855) 
MATERIALS 
See also FIBERGLASS 
GLAZING MATERIALS 
PHASE CHANGE MATERIALS 
Ukrainian Physics Journal (Volume 16, No. 12, December 1971), 
4:4635 (AEC-tr-7297/12) 
MATERIALS TESTING/RESEARCH PROGRAMS 
Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, 1 January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
Improved predictive dry deposition velocity correlations, 4:4374 
(PNL-2500(Pt.3)) 
Lagrangian similarity modeling of vertical diffusion from a surface 
source, 4:4375 (PNL-2500(Pt.3)) 
MATHEMATICAL MODELS/COMPARATIVE 
EVALUATIONS 
Comparison of wet versus dry deposition in single and multi-layer 
U.S. scale assessment models, 4:4379 (PNL-2500(Pt.3)) 
Further comparison of gaussian diffusion-deposition models, 
4:4376 (PNL-2500(Pt.3)) 
MATHEMATICAL SPACE 
Fast algorithms for constructing minimal spanning trees in 
coordinate spaces, 4:4933 
MEA 
(Aminoethanethiol.) 
MEA/RADIOSENSITIVITY EFFECTS 
Experiments with the nitroimidazole Ro-07-0582 (Gamma 
radiation, cysteamine), 4:4489 (COO-3243-6) 
MEA/RESPONSE MODIFYING FACTORS 
Effects of ultrasound, cysteamine, and x-rays on V79 Chinese 
hamster cells, 4:4539 (UR-3490-1408) 
MEASURING INSTRUMENTS 
See also BALANCES 
DOSEMETERS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
PYRANOMETERS 
SPECTROMETERS 
SPECTROPHOTOMETERS 
THERMOCOUPLES 
THICKNESS GAGES 
MEASURING INSTRUMENTS/CONTROL EQUIPMENT 
Methods and means for control of error in precision instruments 
and systems, 4:4248 (ANL-78-14) 
MEASURING INSTRUMENTS/CORRECTIONS 
Methods and means for control of error in precision instruments 
and systems, 4:4248 (ANL-78-14) 
MECHANICAL DRAFT COOLING TOWERS/DROPLETS 
Present knowledge of physical relationships in drift emission from 
wet cooling towers and measures taken to date for determining 
drift dimensions, 4:4413 





MECHANICAL DRAFT COOLING TOWERS/THERMAL 


MECHANICAL DRAFT COOLING TOWERS/THERMAL 
EFFLUENTS 


Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248) 

Mathematical model of drift deposition from a bifurcated cooling 
tower plume, 4:4408 (ORNL/TM-6248) 

MECHANICAL STRUCTURES 
See also BELLOWS 
HONEYCOMB STRUCTURES 
SUPPORTS 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
Ultimate strength design for thermal effects (Nuclear power 
plants), 4:3311 
MEDICINE 
See also NUCLEAR MEDICINE 
RADIOTHERAPY 
MEDICINE/DATA ANALYSIS 

Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 

MEDICINE/INFORMATION SYSTEMS 

Survey of biomedical and environental data bases, models, and 
integrated computer systems at Argonne National Laboratory, 
4:4938 (ANL/ES-65) 

MELTDOWN 
See also CORE CATCHERS 
MELTDOWN/AFTER-HEAT REMOVAL 

Status of the post accident heat removal program at GfK for fast 

breeder reactors, 4:3360 (ANL-78-10) 
MELTDOWN/CHEMICAL REACTIONS 

Sustained molten steel/concrete interactions tests: a preliminary 
report on the feasibility of experimental techniques, 4:3387 
(NUREG/CR-0166) 

MELTDOWN/EMERGENCY PLAN 

Examination of offsite radiological emergency measures for 
nuclear reactor accidents involving core melt (PWR), 4:3400 
(SAND-78-0454) 

Examination of offsite emergency protective measures for core 
melt accidents (PWR), 4:3401 (SAND-78-0525C) 

MELTDOWN/FISSION PRODUCT RELEASE 

Experimental determination of fission and activation product 

release during core meltdown, 4:3500 
MELTDOWN/HEAT TRANSFER 

Debris bed studies and experiments at Sandia Laboratories 

(LMFBR), 4:3396 (NUREG/CR-0263) 
MELTDOWN/MATHEMATICAL MODELS 

Methods for the analysis of hypothetical reactor meltdown 

accidents (COMMICS;CORAL codes), 4:3499 
MELTDOWN/MOLTEN METAL-WATER REACTIONS 

Light water reactor safety research program. Quarterly report, 
October-December 1977 (Corium-concrete interactions; vapor 
explosions), 4:3397 (NUREG/CR-0307(Vol.6)) 

Vapor explosion potentials under LWR hypothetical accident 
conditions, 4:3502 

MELTDOWN/SIMULATION 

Coded aperture imaging in many-pin fuel bundles (LMFBR), 

4:3399 (SAND-78-0233C) 
MELTDOWN/TEST FACILITIES 

Sustained molten steel/concrete interactions tests: a preliminary 
report on the feasibility of experimental techniques, 4:3387 
(NUREG/CR-0166) 

MEMBRANE TRANSPORT/PATHOLOGICAL CHANGES 

Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 

MEMBRANES 
See also CELL MEMBRANES 
MEMBRANES/PERFORMANCE TESTING 
Processing of river water by reverse osmosis, 4:4440 (AED-Conf- 
1977-316-001) 
MERCAMINE 
See MEA 
MERCAPTOETHYLAMINE 
MEA 


See 
MERCURY/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
MERCURY/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
MERCURY FLUORIDES/CRYSTAL-PHASE 
TRANSFORMATIONS 
One-dimensional fluctuations and the chain-ordering 
transformation in Hg/sub 3-5/AsF¢, 4:3997 (BNL-24689) 
MERCURY IONS/ION-ION COLLISIONS 
Atomic cross sections for heavy-ion fusion, 4:4587 (BNL-50769) 
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METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/ENERGY CONSERVATION 
Applications of thermal energy storage to process heat and waste 
heat recovery in the iron and steel industry, 4:3553 (CONF- 
770955-) 
Cupola technology: key to reduced melting energy and cost, 
4:3819 (CAES-496-78) 
Energy utilization during steelmaking - present state and future 
possibilities, 4:3823 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
Three zone energy model of cupola operation, 4:3820 (CAES-506- 
78 


) 
METAL INDUSTRY/GLOBAL ASPECTS 
Coking industry: survey and guidelines for the eighties, 4:2144 
METAL INDUSTRY/HEAT RECOVERY 
Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
METAL INDUSTRY/INDUSTRIAL WASTES 
Chemicals from alumina industry waste and by-products, 4:3839 
METAL INDUSTRY/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
METAL INDUSTRY/WASTE HEAT 
Applications of thermal energy storage to process heat and waste 
heat recovery in the aluminum industry, 4:3570 (CONF-770955- 


Energy utilization during steelmaking - present state and future 
possibilities, 4:3823 
METAL INDUSTRY/WASTE HEAT UTILIZATION 
Applications of thermal energy storage to process heat and waste 
heat recovery in the iron and steel industry, 4:3553 (CONF- 
770955-) 
METAL-GAS BATTERIES 
See also ZINC-CHLORINE BATTERIES 
METAL-GAS BATTERIES/ELECTRODES 
Comb type bipolar electrode elements and battery stacks thereof 
(Patent), 4:3588 
Fixing hybrid electrodes for metal-air cells into electrode frames 
(Patent), 4:3599 
Sealing hybrid electrodes for metal-air cells into electrode frames 
(Patent), 4:3598 
METALLURGY 
(Use of a more specific term is recommended; see also 
EXTRACTIVE METALLURGY or FABRICATION.) 
See also POWDER METALLURGY 
METALLURGY/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
METAL-METAL OXIDE BATTERIES 
See also TIRON-NICKEL BATTERIES 
METAL-METAL OXIDE BATTERIES/ELECTRODES 
Battery operated with oxygen or air (Patent; steel electrodes, 
aqueous electrolyte), 4:3586 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/COST 
Interim cost estimates for advanced battery systems. Interim 
report, January 1, 1977-December 31, 1977 (Na;SbCI- 3°), 
4:3584 (EPRI-EM-742) 
METALS 
See also ACTINIDES 
LIQUID METALS 
RARE EARTHS 
SCRAP METALS 
METALS/CATALYTIC EFFECTS 
Electron factor in catalysis on metals, 4:2457 (NBS-SP-475) 
METALS/MATERIALS RECOVERY 
There is still enough to be done. Metal recycling in the waste 
utilization program of the Federal Government, 4:3836 
METALS/SURFACE FINISHING 
Hand deburring: a necessity that can be improved, 4:3905 (BDX- 
613-1986) 
METALS/TENSILE PROPERTIES 
Method for determining the work hardening function to describe 
plasticity of metals, 4:3930 (UCRL-80259) 
METEOROIDS/DATA 
Space and planetary environment criteria guidelines for use in 
space vehicle development 1977 revision, 4:4565 (N-78-15146) 
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METEOROLOGY/MATHEMATICAL MODELS 
Some observations of a subsynoptic scale disturbance, 4:4271 (LA- 
7394-MS) 
METEORS 
See METEOROIDS 
METHANATION/CATALYSTS 
Gas generator research and development: BI-GAS process. 82nd 
monthly progress report, June 1978 (BCR report L-914), 4:2163 
(FE-1207-48) 
Methanation catalysts comparison. Final report, 4:2683 (FE-2240- 
42 


) 
METHANE/BIOSYNTHESIS 

Biological conversion of biomass to methane beef lot manure 
studies. Semiannual progress report, June 1, 1976-November 30, 
1977, 4:2690 (COO-2917-9) 

Cost effectiveness of bio-gas systems for dairy farms, 4:2688 
(CONF-7710136-) 

Digester and process for converting organic matter to methane 
and fertilizer (Patent), 4:2692 

Large and small applications of energy farming, 4:2689 (CONF- 
7710136-) 

Methane production from aquatic biomass by anaerobic digestion 
of giant brown kelp, 4:2686 (CONF-780305-21) 

Microbial methane production from biomass by anaerobic 
fermentation on a commercial scale. Systems analysis and 
economic considerations, 4:2691 (JUL-1463) 

METHANE/CATALYTIC CRACKING 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

METHANE/CHEMICAL EXPLOSIONS 

Firedamp risks and protective measures in mines in the GDR, 

4:2367 
METHANE/COMBUSTION 
Gasification in pulverized coal flames. Semi-annual progress 
report, September 1977-March 1978, 4:2168 (FE-2029-7) 
METHANE/DIFFUSION 
Methane drainage in coal mines under study, 4:2327 
METHANE/ELECTRON MOBILITY 
Field-dependent electron mobility in methane-ethane liquid 
mixtures, 4:2682 
METHANE/FLAMES 
Flame measurements utilizing Raman scattering, 4:4065 
METHANE/MONITORING 
Compact borehole sonde for gas flow measurement, 4:2325 
METHANE/RECOVERY 

Methane from coalbeds: collection and utilization systems. 
Monthly progress report, 4:2258 (TID-28744) 

National Gas Survey report to the Federal Energy Regulatory 
Commission by the Supply-Technical Advisory Task Force on 
nonconventional natural gas resources (Coal beds), 4:2498 
(DOE/FERC-0010) 

METHANE/RESOURCE CONSERVATION 

Methane from coalbeds: collection and utilization systems. 

Monthly progress report, 4:2258 (TID-28744) 
METHANE/SYNTHESIS 
Catalyst for the production of hydrogen and/or methane (Patent), 
4:2685 
METHANE/THERMOCHEMICAL HEAT STORAGE 
Chemical storage of thermal energy, 4:2972 (CONF-770955-) 
METHANOL/AUTOMOTIVE FUELS 
Methanol technology and application in motor fuels, 4:2693 
METHANOL/CHEMICAL REACTION YIELD 

Catalysis of carbon monoxide hydrogenation by soluble 

mononuclear complexes, 4:2694 
METHANOL/INHALATION 
Exposure of mice to methylene chloride and methanol alone and 
in combination, 4:4532 (UR-3490-1413 
METHANOL/PERFORMANCE TESTING 
Characterization of methanol/gasoline blends as automotive fuel: 
tformance and emissions characteristics, 4:3899 (PB-277135) 
METHANOL/SYNTHESIS 

Clean distillate fuels pilot plant conceptual study. Final report, 
4:2200 (EPRI-AF-622) 

Methanol technology and application in motor fuels, 4:2693 

METHANOL/TOXICITY 

Exposure of mice to methylene chloride and methanol alone and 

in combination, 4:4532 (UR-3490-1413) 
METHIONINE/OXIDATION 

Effect of chemical structure on the photosensitizing efficiencies of 

porphyrins, 4:4053 
METHIONINE/PHOTOLYSIS 

Effect of chemical structure on the photosensitizing efficiencies of 

porphyrins, 4:4053 
METHIONINE/RESPONSE MODIFYING FACTORS 

Effects of ultrasound, cysteamine, and x-rays on V79 Chinese 

hamster cells, 4:4539 (UR-3490-1408) 
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METHOXYBENZENE 
See ANISOLE 
METHYL RADICALS/ACID HYDROLYSIS 
Acid assisted dechelation of manganese(II)-tetra(3-N- 
yb lemma 4:4044 
5-METHYL URACI 
See TH YMINE 
METHYLBENZENE 
See TOLUENE 
METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
MHD CHANNELS/ELECTRON DENSITY 
Boundary layer profile measurements in the electrode wall of a 
combustion driven MHD channel, 4:3763 (CONF-780307-11) 
MHD CHANNELS/TEMPERATURE DISTRIBUTION 
Boundary layer profile measurements in the electrode wall of a 
combustion driven MHD channel, 4:3763 (CONF-780307-11) 
MHD GENERATORS 
See also COAL-FIRED MHD GENERATORS 
MHD GENERATORS/ELECTRODES 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, July 1-September 30, 
1977, 4:3761 (FE-2248-17) 
MHD GENERATORS/FLOW MODELS 
Two-dimensional analysis of diagonal MHD generator via 
equivalent circuit, 4:3764 
MHD GENERATORS/MATERIALS 
Development, testing, and evaluation of MHD materials and 
component designs. Quarterly report, July 1-September 30, 
1977, 4:3761 (FE-2248-17) 
MHD GENERATORS/PLASMA DIAGNOSTICS 
Boundary layer profile measurements in the electrode wall of a 
combustion driven MHD channel, 4:3763 (CONF-780307-11) 
MHD POWER PLANTS/DESIGN 
MHD ETF conceptual design. Volume I. Summary and 
recommendations, 4:3758 (FE-2363-2(Vol.1)) 
MHD POWER PLANTS/PILOT PLANTS 
MHD ETF conceptual design. Volume IV. Appendixes, 4:3759 
(FE-2363-2(Vol.4)) 
MHD POWER PLANTS/TEST FACILITIES 
MHD ETF conceptual design. Volume I. Summary and 
recommendations, 4:3758 (FE-2363-2(Vol.1)) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN/AERIAL SURVEYING 
Aerial gamma ray and magnetic survey: Iron River Quadrangle, 
Michigan/Wisconsin. Final report, 4:2568 (GJBX- 
50(78)(Vol.2A)(IR)) 
MICHIGAN/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 
MICRODOSIMETRY/WALL-LESS COUNTERS 
Microdosimetry at the BEVALAC: future plans, 4:4218 (COO- 
3243-6) 
MICROELECTRONIC CIRCUITS 
High-temperature electronics workshop: progress in the 
development of microelectronics for the 500°C environment, 
4:2991 (LA-7409-C) 
MICROEMULSION FLOODING/DEMONSTRATION 
PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
North Burbank Unit Tertiary Recovery Pilot Test third annual 
report, May 1977-May 1978, 4:2399 (BERC/TPR-78/8) 
MICROEMULSION FLOODING/RESEARCH PROGRAMS 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding. Phase B. Quarterly report, first quarter 1978, 
4:2404 (SAN-1395-20) 
MICROEMULSION FLOODING/SURFACTANTS 
Water-out micellar dispersion for a secondary and tertiary 
petroleum extraction from underground formations, 4:2448 
MICROPROCESSORS/USES 
Microprocessor system for selecting graphical return signals, 
4:3024 
MICROWAVE AMPLIFIERS/DESIGN 
Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 1, 4:4837 (ORNL/SUB-76/01617/1) 
Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 2, 4:4838 (ORNL/SUB-76/01617/2) 
Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 4, 4:4839 (ORNL/SUB-76/01617/4) 
Development program for a 200 kW, CW 28 GHz gyroklystron. 
Quarterly report No. 5, April 1977-June 1977, 4:4840 (ORNL/ 
SUB-76/01617/5) 
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eee program for a 200 kW, CW, 28 GHz gyroklystron. 
a No. 7, October-December 1977, 4:4841 
ORNLSU 76/01617/7) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 3, 4:4844 (ORNL/SUB-77/01617/3) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 

Quarterly oo No. 6, July 1977-September 1977, 4:4845 
ORNLSU 77/01617/6) 

Development program for a 200 kW, CW, 28-GHz gyroklystron. 
Quarterly report No. 8, January-March 1978, 4:4846 (ORNL/ 
SUB-78/01617/8) 

Millimeter wave study program, 4:4835 (ORNL/SUB-75/49438/ 
1) 

Millimeter wave study program. Final report, 4:4836 (ORNL/ 
SUB-75/49438/2) 

Supplementary report: millimeter wave study program, 4:4842 

ORNL/SUB-76/49438/3) 

Supplementary report No. 2: millimeter wave study program, 
4:4843 (ORNL/SUB-76/49438/4) 

MICROWAVE AMPLIFIERS/PERFORMANCE TESTING 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 7, October-December 1977, 4:4841 
(ORNL/SUB-76/01617/7) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 3, 4:4844 (ORNL/SUB-77/01617/3) 

Development program for a 200 kW, CW, 28 GHz gyroklystron. 
Quarterly report No. 6, July 1977-September 1977, 4:4845 
(ORNL/SUB-77/01617/6) 

MICROWAVE EQUIPMENT/CAVITY RESONATORS 

Design of equipment for microwave sterilization of food 

particulates. Memorandum report, 4:4486 (PB-277427) 
MICROWAVE RADIATION/BIOLOGICAL EFFECTS 

Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 

MICROWAVE RADIATION/FOOD PROCESSING 

Design of equipment for microwave sterilization of food 

particulates. Memorandum report, 4:4486 (PB-277427) 
MICROWAVE RADIATION/PULSE SHAPERS 

Device for the phase and frequency shift indication at the SHF 

probing of plasma, 4:4709 (KFTI-75-34) 
MILK/RADIOACTIVITY 

1977 environmental monitoring program report for Id 

National Engineering Laboratory Site, 4:4393 DO. 12082(77)) 
MILK/SAMPLING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

MILKY WAY/GAMMA SPECTRA 
Detection of 511 keV positron annihilation radiation from the 
galactic center na “ 4563 
MINE HAULAGE/CONTR 

Monitoring and control ~ attend and mining systems _e of R 
and D work on title subjects in Belgium, ada, Wes 
Germany, New Zealand, Italy, Spain, UK and USA), 4: 2274 
(MTCH- »PR-003- 77) 

MINE HAULAGE/MONITORING 

Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 

MINE RESCUE/EDUCATION 
Czechoslovakia’s mine rescue service, 4:2357 

MINE RESCUE/INTERNATIONAL COOPERATION 
Czechoslovakia’s mine rescue service, 4:2357 

MINE ROADWAYS/ACCIDENTS 

Investigation of roof falls in mechanically driven roadways. 

Effects of roof falls, prognosis of roof falls, 4:2323 
MINE ROADWAYS/BUILDING MATERIALS 
Screening of mine dirt as an additive for concrete, 4:3817 
MINE ROADWAYS/EXCAVATION 

Investigation of roof falls in mechanically driven roadways. 
Effects of roof falls, he pa of roof falls, 4:2323 

Road driving, shaft sinking and tunnelling as research duties in the 
German mining industry, 4:4148 

MINE ROADWAYS/VENTILATION 

Development of horizontal transport in underground mines in 
connection with the increase in production and in depth of 
mines, 4:2328 

MINERAL CYCLING/BIBLIOGRAPHIES 

Bibliography on cycling of trace metals in freshwater ecosystems, 
4:4443 (PNL-2706) 

MINERAL CYCLING/SEASONAL VARIATIONS 

Hydrography, nutrient chemistry and primary productivity of 
Resurrection Bay, Alaska: 1972-1975, 4:4552 (RLO-2229-T 1-46) 

MINERAL INDUSTRY 
See also CHEMICAL INDUSTRY 
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COAL INDUSTRY 
METAL INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ENERGY ANALYSIS 
Applications of energy analysis to mineral and metallurgical 
process selection and development, 4:3612 
MINERAL INDUSTRY/INTERNATIONAL COOPERATION 
Political aspects of raw materials and the situation of the German 
mining industry 1977, 4:3642 
MINERAL OILS/VISCOSITY 
Investigation of isoprenoid hydrocarbons as viscous additives, 


4:2458 
MINERAL WASTES/WASTE PRODUCT UTILIZATION 
Screening of mine dirt as an additive for concrete, 4:3817 
INERALS 


See also APATITES 
GALENA 
MULLITE 
SPINELS 
URANIUM MINERALS 
ZEOLITES 
MINERALS/CATALYTIC EFFECTS 
Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 
MINERALS/CHEMICAL REACTIONS 
Rate and the mechanism of the reactions of hydrogen sulfide with 
the basic minerals in coal, 4:2235 
MINERALS/EVALUATION 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 
MINERALS/GEOPHYSICAL SURVEYS 
Thermoluminescence studies having applications to geology and 
archaeometry, 4:4547 (BNL-24606) 
MINERALS/OWNERSHIP 
Mineral Title Examination Institute, 4:3647 
MINERALS/PNEUMATIC TRANSPORT 
Pneumatic conveying development, 4:4150 
MINERALS/THERMOLUMINESCENCE 
Thermoluminescence studies having applications to geology and 
archaeometry, 4:4547 (BNL-24606) 
MINES 
See also COAL MINES 
UNDERGROUND SPACE 
URANIUM MINES 
MINES/RADIOACTIVITY 
Preliminary memorandum on the Trinity mines, Marysvale, Utah, 
4:2565 (RMO-864) 
MINES/VENTILATION 
ag and individual prevention, 4:2306 
MIN 
See also AUGER MINING 
COAL MINING 
SHAFT EXCAVATIONS 
SURFACE MINING 
UNDERGROUND MINING 
MINING/AIR CLEANING SYSTEMS 
Working place hygiene (air purification by suction, aeration, 
ventilation), 4:2369 
MINING/HEALTH HAZARDS 
Pneumoconiosis in mines and preventive measures, 4:2359 
MINING EQUIPMENT 
See also CONVEYORS 
MINING EQUIPMENT/AUTOMATION 
Conceptual design of a fully automated continuous mining system 
operating under remote supervisory control. Final report, 
4:2270 (FE-9028-1) 
MINING EQUIPMENT/CONTROL 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
MINING EQUIPMENT/DIESEL ENGINES 
Future for diesel drives, and problems relating to their operation, 
in coal mines, 4:4146 
MINING EQUIPMENT/LUBRICATION 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/MAINTENANCE 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/MATERIALS 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/MONITORING 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
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Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
MINING EQUIPMENT/NONDESTRUCTIVE TESTING 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/PERFORMANCE TESTING 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/REGULATIONS 
Requirements for roll-over protective structures and falling object 
protective structures for surface coal mines and surface areas of 
underground coal mines (MESA), 4:2356 (MESA-IR-1036) 
MINING EQUIPMENT/RELIABILITY 
Longwall mine availability and delay analysis: Phase II. Part IT. 
Appendices (Data and computer calculations only), 4:2269 (FE- 
9012-3) 
Reliability, 4:2273 (MTCH-004/77) 
MINING EQUIPMENT/REMOTE CONTROL 
Conceptual design of a fully automated continuous mining system 
operating under remote supervisory control. Final report, 
4:2270 (FE-9028-1) 
Evaluation of coal thickness sensors. Final, Phase I report, 4:2268 
(FE-8885-1(Vol.1)) 
Hydraulic mining: a refined and growing technological art, 4:2282 
MINNESOTA/AERIAL SURVEYING 
Aerial gamma ray and magnetic survey: Eau Claire Quadrangle, 
Wisconsin/Minnesota. Final report, 4:2569 (GJBX- 
26(78)(Vol.2A)(EC)) 
MINNESOTA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB-277857) 
MIRRORS/INSPECTION 
Optical inspection: LASL Laser Program, 4:4886 (Y/DA-7747) 
MIRRORS/PLATING 
Free-jet plating method for the repair of damaged copper plate, 
4:4884 (Y/DA-7747) 
MIRRORS/SPECTRAL REFLECTANCE 
Specular reflectance loss of solar mirrors due to dust 
accumulation, 4:2945 (SAND-78-1169C) 
MIRRORS/SURFACE FINISHING 
Diamond turning: Moore machine, 4:4885 (Y/DA-7747) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISSILE PROTECTION 
Design for tornado-generated missiles and aircraft impact, 4:3505 
Load combinations for natural and man-made hazards in nuclear 
structural design, 4:3506 
MISSILE PROTECTION/DESIGN 
Safety design of nuclear power plants against aircraft impacts, 
4:3507 
Structural design for aircraft impact loading, 4:3508 
MISSILE PROTECTION/IMPACT TESTS 
Full-scale impact test data for tornado-missile design of nuclear 
plants, 4:3510 
Testing of protection for underground essential piping and 
conduits from tornado missiles, 4:3509 
MISSISSIPPI/ENERGY SOURCE DEVELOPMENT 


National environmental/energy workforce assessment. Mississippi. 


Final report on phase 1, 4:4307 (PB-277858) 
MISSISSIPPI/RADIATION MONITORING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
MISSOURI/AEROSOLS 
Identification of aerosol sources in the St. Louis area using factor 
analysis, 4:4274 
Measurement of aerosol particles and trace gases in 
METROMEX, 4:4387 
Simultaneous aerosol size distribution and turbidity measurements 
over St. Louis during METROMEX 1975, 4:4388 
MISSOURI/ENERGY CONSERVATION 
Energy conservation in buildings: the Missouri plan, 4:3680 
(CONF-7710136-) 
Revised Missouri State energy conservation plan, 4:3688 (NP- 
23414) 
MISSOURI/ENERGY CONSUMPTION 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
MISSOURI/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 
MISSOURI/LAND USE 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
MISSOURI/STORMS 
Scavenging of urban pollutants by thunderstorm rainfall: 
Numerical experimentation, 4:4275 
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MISSOURI/TURBIDITY 
Simultaneous aerosol size distribution and turbidity measurements 
over St. Louis during METROMEX 1975, 4:4388 
MITOCHONDRIA/BIOCHEMICAL REACTION KINETICS 
Net adenosine diphosphate accumulation in mitochondria (Zea 
mays), 4:4469 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FUNCTIONAL) 
See FUNCTIONAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODERATING DETECTORS 
Neutron spectra from reactors by the Delta spectrometer, 4:4230 
(PNL-2449) 
MOLECULAR IONS/BIOLOGICAL RADIATION EFFECTS 
Molecular ion experiment: cell survival results, 4:4511 (COO-3243- 
6 


MOLECULAR MODELS/LENNARD-JONES POTENTIAL 
RISM theory distribution functions for Lennard-Jones interaction 
site fluids, 4:4596 (CONF-780494-1) 
MOLECULAR STRUCTURE/CONFIGURATION 
INTERACTION 
Pseudo-potential MCSCF theory (Multiple configuration self- 
consistent field), 4:4021 (TID-28554) 
MOLECULAR STRUCTURE/MEETINGS 
Thirty-third symposium on molecular spectroscopy, 4:4573 
(CONF-780673-(Absts.)) 
MOLECULAR STRUCTURE/SELF-CONSISTENT FIELD 
Pseudo-potential MCSCF theory (Multiple configuration self- 
consistent field), 4:4021 (TID-28554) 
MOLECULE COLLISIONS 
See also TON-MOLECULE COLLISIONS 
MOLECULE-MOLECULE COLLISIONS 
MOLECULE COLLISIONS/ELECTRONIC STRUCTURE 
Classical trajectory model for electronically nonadiabatic collision 
phenomena. A classical analog for electronic degrees of 
freedom, 4:4591 
MOLECULE-MOLECULE COLLISIONS/ENERGY-LEVEL 
TRANSITIONS 
Magnetic transitions and the interpretation of the partial wave 
parameter in the CS and IOS approximations in molecular 
scattering theory, 4:4593 
MOLTEN METAL-WATER REACTIONS 
Light water reactor safety research program. Quarterly report, 
October-December 1977 (Corium-concrete interactions; vapor 
explosions), 4:3397 (NUREG/CR-0307(Vol.6)) 
Molten LWR core material interactions with water and with 
concrete, 4:3503 
Vapor explosion phenomena with respect to nuclear reactor safety 
assessment, 4:3298 (NUREG/CR-0245) 
Vapor explosion potentials under LWR hypothetical accident 
conditions, 4:3502 
MOLTEN SALT COAL GASIFICATION PROCESS/ 
MATHEMATICAL MODELS 
Mass and heat balance for coal gasification by Atomics 
International's Molten Salt Gasification Process, 4:2198 
MOLTEN SALT REACTORS/XENON OSCILLATIONS 
Transient xenon analysis in a molten salt breeder reactor, 4:3234 
MOLTEN SALTS/LATENT HEAT STORAGE 
Heat transfer aspects of solar energy systems: development of 
design procedures for thermal storage in molten salts, 4:2967 
(CONF-770955-) 
MOLTEN SALTS/MATERIALS TESTING 
. Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
MOLTEN SALTS/OPTICAL PROPERTIES 
Optical properties of solar-absorbing oxide particles suspended in 
a molten salt heat transfer fluid, 4:2861 
MOLYBDATES/CATALYTIC EFFECTS 
Stannous chloride and cobalt molybdate-alumina catalysts in 
hydrogenolysis of solvent refined coal, 4:2157 
MOLYBDENUM/ACTIVATION ANALYSIS 
Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in silicates by thermal neutron activation and inorganic 
ion exchange, 4:4007 
MOLYBDENUM/CRACKS 
In situ studies of fracture in solids, 4:3922 heading 8) 
MOLYBDENUM/CRYSTAL STRUCTUR 
In situ studies of fracture in solids, 4:3922 (CONF: 7808 18-8) 
MOLY BDENUM/ELECTRON-PHONON COUPLING 
Calculated electron-phonon coupling and superconducting T/sub 
c/ of transition metals: Mo and Pd, 4:3937 (CONF-780840-1) 
MOLYBDENUM/MATERIALS RECOVERY 
Cotter’s new plant diets on spent catalysts, 4:2580 





MOLYBDENUM/PHYSICAL RADIATION EFFECTS 


MOLYBDENUM/PHYSICAL RADIATION EFFECTS 
Interpretation of irradiation-induced —— change in 
molybdenum from 40 to 450°C, 4:397 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:396' 
MOLYBDENUM ALLOYS 
See also INCONEL 617 
STAINLESS STEEL-316 
MOLYBDENUM ALLOYS/CATALYTIC EFFECTS 
Catalyst (Co-Mo-alumina) active life for hydrodenitrogenation of 
coal derived oils, 4:2155 
MOLYBDENUM ALLOYS/CORROSION FATIGUE 
Corrosion fatigue related to welded steel structures: a literature 
survey (0.25% carbon 1.4% Mn steel embrittlement; 12 Ni-5Cr- 
3Mo steel), 4:3954 
MOLYBDENUM ALLOYS/CORROSION RESISTANCE 
Sulfidation-resistant alloy for coal gasification service. Quarterly 
report December 1, 1977-February 28, 1978 (Fe-18r-S5Al-1Mo- 
1Hf), 4:2170 (FE-2299-21) 
MOLYBDENUM COMPOUNDS/CHEMICAL PREPARATION 
Chemistry of the polynuclear metal halides. 13. Mixed-metal 
MeXi2/sup n+/ species containing both tantalum and 
molybdenum, 4:4022 
MONEL/CORROSION RESISTANCE 
MONEL alloy 400 sheathing for complete splash zone steelwork 
corrosion protection, 4:2439 
MONITORS (FAILED ELEMENTS) 
See FAILED ELEMENT MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONJU REACTOR/FUEL ASSEMBLIES 
Test on "MONJU” fuel subassemblies (the first and the second test 
fabrications), 4:3235 (JAPFNR-296) 
MONOCRYSTALS/SORPTIVE PROPERTIES 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
MONTANA/ENERGY CONSERVATION 
State energy program involving the Montana State University 
System, 4:3682 (CONF-7710136-) 
MONTANA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 
MONTANA/LAND RECLAMATION 
Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 
MORPHOLOGICAL CHANGES/RADIOINDUCTION 
Neoplastic transformation of hamster embryo cells irradiated in 
utero and assayed in vitro (X radiation), 4:4504 (COO-3243-6) 
MORPHOLOGY 
See MORPHOLOGICAL CHANGES 
MULLITE/FABRICATION 
Development of mullite substrates and containers. silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
2, 4:2788 (DOE/JPL/954878-2) 
MULLITE/THERMAL EXPANSION 
Development of mullite substrates and containers. silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
2, 4:2788 (DOE/JPL/954878-2) 
MULTIWIRE IONIZATION CHAMBERS/DESIGN 
Time projection chamber, 4:4244 
MUNICIPAL WASTES/BIOCONVERSION 
Energy production from municipal wastes, 4:2687 (CONF-780729- 
1 


) 
MUNICIPAL WASTES/COMBUSTION 
Cleaning of gases from the incineration of waste materials, 4:3847 
Design of combustion equipment for waste material: a general 
review, 4:3846 
Drying and incineration of sewage sludge, 4:3851 
Economics of municipal refuse incineration, 4:3848 
- production from municipal wastes, 4:2687 (CONF-780729- 


G. L. C. Plant at Edmonton, 4:3042 

Handling of waste materials, 4:3845 

Incineration of municipal and industrial waste. Volume 1. Papers, 
4:3841 


Incineration: statutory requirements and environmental aspects, 
3843 


Munich plant: user’s experience, 4:3041 

ie oy of burning solid wastes, particularly house refuse, 
4: 

ne boiler plant at U.S. Naval Base, Norfolk, Virginia, 
4:385 
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Rotterdam incineration plant: user's experience, 4:3849 
Solid waste disposal (Patent), 4:3040 
MUNICIPAL WASTES/ENVIRONMENTAL EFFECTS 
Posing the problem, 4:3842 
MUNICIPAL WASTES/THERMOCHEMICAL PROCESSES 
Energy production from municipal wastes, 4:2687 (CONF-780729- 


1) 
MUNICIPAL WASTES/WASTE DISPOSAL 
Economics of municipal refuse incineration, 4:3848 
Incineration: statutory requirements and environmental aspects, 
4:3843 
Posing the problem, 4:3842 
Solid waste disposal (Patent), 4:3040 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Handling of waste materials, 4:3845 
MUNICIPAL WASTES/WASTE PROCESSING 
Energy requirements for municipal pollution control facilities. 
Final report, 4:3840 (PB-276989) 
MUON PAIRS/PARTICLE PRODUCTION 
New results on dimuon production by high energy neutrinos and 
antineutrinos (Rates, GIM model), 4:4608 (COO-1545-230) 
MUONIUM/GROUND STATES 
Two-body bound states in quantum electrodynamics (Rate), 
4:4625 (SLAC-212) 
MUONS 
See also MUONS PLUS 
MUONS/MULTIPLE PRODUCTION 
New results on dimuon production by high energy neutrinos and 
antineutrinos (Rates, GIM model), 4:4608 (COO-1545-230) 
MUONS PLUS/DIFFUSION 
Explicit studies of the quantum theory of light interstitial diffusion, 
4:3913 (SAND-78-1218C) 
MUSCLES/X-RAY DIFFRACTION 
Slow scan image intensifier-TV detector for x-ray, 4:4249 (COO- 
3120-19) 
MUTAGENESIS/BIOASSAY 
Short-term bioassay of complex organic mixtures. Part I. 
Chemistry, 4:4523 (ORNL/TM-6390) 
MUTAGENESIS/DOSIMETRY 
Chemical mutagenesis of mammalian cells can be quanitified, 
4:4480 


NAPHTHA/SYNTHESIS 
Evaluation of a two-stage thermal and catalytic hydrocracking 
process for Athabasca bitumen, 4:2548 
NAPHTHENES 
See CYCLOALKANES 
NASA 
(National Aeronautics and Space Administration.) 
NASA/BIBLIOGRAPHIES 
Energy: a continuing bibliography with indexes. Issue 13 (1036 
items announced January 1--March 31, 1977), 4:3606 (NASA- 
SP-7043(13)) 
NATIONAL ENERGY PLAN 
Impact of regulation on the oil and gas industries, 4:3725 (CONF- 
7710136-) 
NATIONAL ENERGY PLAN/DECISION MAKING 
Dilemmas in decision-making towards the resolution of the energy 
crisis, 4:3713 (CONF-7710136-) 
NATURAL DRAFT COOLING TOWERS/DROPLETS 
Present knowledge of physical relationships in drift emission from 
wet cooling towers and measures taken to date for determining 
drift dimensions, 4:4413 
NATURAL DRAFT COOLING TOWERS/OPTIMIZATION 
Optimization of closed circuit cooling systems, with natural draft 
tower, for power plant condensers, 4:3033 
NATURAL DRAFT COOLING TOWERS/SAFETY 
Natural-draft cooling towers made of reinforced concrete - 
current status and possibilities of development, 4:3034 
NATURAL DRAFT COOLING TOWERS/THERMAL 
EFFLUENTS 
Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/ALLOCATIONS 
Final environmental impact statement. Northern Natural Gas 
eee DOCKET No. RP76-52, 4:2515 (FERC/EIS-0004/ 
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NATURAL GAS/BIBLIOGRAPHIES 
British Gas: published papers, 4:2493 (NP-23384) 
NATURAL GAS/COMBUSTION 
Low-Btu gas combustion research. Final report, 4:2162 (EPRI- 


FP-848) 
NATURAL GAS/COMBUSTION PROPERTIES 
Formation of nitrogen oxide in the turbulent diffusion flame of 
natural gas, 4:2530 
NATURAL GAS/DATA COMPILATION 
Gas supplies of interstate natural gas pipeline companies, 1976, 
4:2492 (DOE/FERC-0013) 
Quarterly oil statistics. First quarter 1978, 4:2465 
NATURAL GAS/DELIVERY 
Gas supplies of interstate natural gas pipeline companies, 1976, 
4:2492 (DOE/FERC-0013) 
NATURAL GAS/DICTIONARIES 
Oil and gas terms. Annotated manual of legal engineering tax 
words and phrases, 4:2372 
NATURAL GAS/ENERGY SUPPLIES 
Potential supply of natural gas in the United States (as of 
December 31, 1976), 4:3733 
NATURAL GAS/ENHANCED RECOVERY 
Application of hydraulic workover units to North Sea operations, 
4:2443 
Chemical treatment of offshore oil and gas production, 4:2436 
Determination of the optimum massive hydraulic fracturing design 
for the stimulation of the Wasatch and Mesaverde formations. 
Annual report, 4:2517 (NVO-0681-1) 
Shell/Esso’s experience with acidisations in the Leman Field, 
4:2504 
NATURAL GAS/MIXING 
Hydrogen supplementation system evaluation study. Final report, 
4:2670 (BNL-24099) 
NATURAL GAS/PRODUCTION 
Development of floating production facilities: second year of 
operation at Argyll field, 4:2447 
Development of the oil and gas resources of the United Kingdom, 
4:2514 
Natural gas production increases. Great increases between Weser 
and Ems and in Hanover, 4:2513 
NATURAL GAS/PURIFICATION 
North Sea gas treatment plants at the Ekofisk Center and in 
Emden, 4:2499 
NATURAL GAS/QUALITY CONTROL 
New state variable quantity converter to register the real 
behaviour of measuring gases, 4:2518 
NATURAL GAS/RECOVERY 
National Gas Survey report to the Federal Energy Regulatory 
Commission by the Supply-Technical Advisory Task Force on 
nonconventional natural gas resources (Coal beds), 4:2498 
(DOE/FERC-0010) 
NATURAL GAS/RESERVES 
Gas supplies of interstate natural gas pipeline companies, 1976, 
4:2492 (DOE/FERC-0013) 
Potential supply of natural gas in the United States (as of 
December 31, 1976), 4:3733 
Vast potential held by four ‘unconventional’ gas sources (Tight 
gas basins, Devonian shales, methane from coal seams, methane 
from geopressured aquifers), 4:2494 
NATURAL GAS/SEPARATION PROCESSES 
Nomographic method of determination of the output of ethane, 
propane, and butanes when separating gas condensate systems, 
4:2505 
NATURAL GAS/TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
NATURAL GAS/UNDERGROUND STORAGE 
Underground storage of natural gas in Belgium, 4:2532 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 
See also GAS CONDENSATE FIELDS 
North Sea - Europe's petroleum and gas province, 4:2501 
NATURAL GAS DEPOSITS/AERIAL PROSPECTING 
Hydrocarbon exploration with display of re-radiated and reflected 
microwave energy (Patent; for gas seeps), 4:2373 
NATURAL GAS DEPOSITS/EXPLORATION 
Effect of hydrate formation on the informativity of oil and gas 
content indices, 4:2495 
Epigenetic cementation of terrigenous reservoirs and distribution 
characteristics of bitumoids in the southern slope of the Nepskii 
arch, 4:2386 
Geologic structures of the Belomechet syncline from gravity 
survey data, 4:2389 
Geological structure and possible oil-gas content of the Central 
Caspiya, 4:2382 
Study of reservoir properties of aptic deposits of some areas of 
Chechen-Ingush ASSR using acoustic logging data, 4:2374 


NATURAL GAS INDUSTRY/MANAGEMENT 


Tectonics and geological development of the Bakhar structure in 
offshore south Caspian areas and some problems of oil and gas 
exploration, 4:2375 

NATURAL GAS DEPOSITS/GEOLOGICAL SURVEYS 

Improving methods and ways of increasing oil and gas geological 
survey operations in the Irkutsk amphitheater, 4:2384 

Role of the exploratory stage in the conduct of geological surveys 
in small multi-zone fields of southern Mangyshlak, 4:2391 

NATURAL GAS DEPOSITS/GEOLOGY 
Natural gas in sedimentary strata (Book in Russian), 4:2497 
NATURAL GAS DEPOSITS/GEOPHYSICAL SURVEYS 
Structural geology of the Colville Hills, 4:2396 
NATURAL GAS DEPOSITS/HYDRAULIC FRACTURING 

Determination of the optimum massive hydraulic fracturing design 
for the stimulation of the Wasatch and Mesaverde formations. 
Annual report, 4:2517 (NVO-0681-1) 

NATURAL GAS DEPOSITS/LEASING 

Final environmental impact statement. Volume I. Proposed 1978 
OCS oil and gas lease sale, offshore western and central Gulf of 
Mexico, 4:2477 

NATURAL GAS DEPOSITS/OWNERSHIP 

Mineral Title Examination Institute, 4:3647 

NATURAL GAS DEPOSITS/PROSPECTING 

Analysis of the confirmation of prospective oil and gas reserves in 
the Tyumen Oblast, 4:2387 

Exploration for gas-petroleum deposits in fracture zozie of the East 
Kuban depression, 4:2390 

Possibility of utilizing information about adsorbed hydrocarbon 
gases in the diagnosis of oil and gas matrix rocks, 4:2393 

NATURAL GAS DISTRIBUTION SYSTEMS 
See also PIPELINES 

Experience gained in converting gas supply systems in Budapest 

to natural gas, 4:2525 
NATURAL GAS DISTRIBUTION SYSTEMS/COMPRESSORS 

Consideration of dust-induced abrasive wear of rotors when 

designing centrifugal compressor machines, 4:2526 
NATURAL GAS DISTRIBUTION SYSTEMS/CONTROL 

EQUIPMENT 

New state variable quantity ee - register the real 
behaviour of measuring gases, 4 

NATURAL GAS DISTRIBUTION  SYSTEMS/ELECTRICAL 

EQUIPMENT 

Electric power supply and electrical equipment of gas mains, 
4:2529 

NATURAL GAS DISTRIBUTION SYSTEMS/PIPELINES 

Calculation of pressure and temperature profiles in multiphase 
pipelines and simpie pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 

Construction of pipelines. Materials for the distribution of gas in 
the open country at operational pressures of up to 4 bar (gauge), 
4:2523 

NATURAL GAS DISTRIBUTION SYSTEMS/POWER 

SUPPLIES 

Electric power supply and electrical equipment of gas mains, 
4:2529 

NATURAL GAS DISTRIBUTION SYSTEMS/TESTING 

Pressure test procedures based on DVGW recommendation G 469 

for gas supply lines and equipment, 4:2521 
NATURAL GAS FIELDS/GEOPHYSICAL SURVEYS 
Effectiveness of using a complex thermal survey in regions of 
Orenburg Oblast, 4:2496 
NATURAL GAS FIELDS/PIPELINES 
Subsea flowline connections in one atmosphere chambers, 4:2445 
VAM joint performance and quality control, 4:2446 
NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 
NATURAL GAS INDUSTRY 

Natural gas, its present and future importance in Western Europe, 
4:2507 (AED-Conf-77-257-001) 

NATURAL GAS INDUSTRY/COMMUNICATIONS 

Customer service, communications, and structure (Natural Gas 
Industry.), 4:2510 

NATURAL GAS INDUSTRY/ENERGY MANAGEMENT 
Achievements and tasks of the German gas industry, 4:2508 
NATURAL GAS INDUSTRY/ENVIRONMENTAL IMPACTS 

Oil and gas in coastal lands and waters (Monograph; report by 

Council on Environmental Quality), 4:3732 
NATURAL GAS INDUSTRY/INTERNATIONAL 

AGREEMENTS 

Natural gas, its actual and future importance for Western Europe, 
4:2512 

NATURAL GAS INDUSTRY/INVESTMENT 

Natural gas, its actual and future importance for Western Europe, 

4:2512 
NATURAL GAS INDUSTRY/MANAGEMENT 
Trends in the West German gas supply industry, 4:2511 





NATURAL GAS INDUSTRY/MARKETING RESEARCH 


NATURAL GAS INDUSTRY/MARKETING RESEARCH 
Selective marketing for the gas industry, 4:2509 
NATURAL GAS INDUSTRY/PUBLIC RELATIONS 
Customer service, communications, and structure (Natural Gas 
Industry.), 4:2510 
NATURAL GAS INDUSTRY/REGULATIONS 
Impact of regulation on the oil and gas industries, 4:3725 (CONF- 
7710136- 


NATURAL GAS INDUSTRY/SAFETY 
Overall engineering-psychological evaluation of industrial safety 
in the petroleum industry, 4:2460 
NATURAL GAS LIQUIDS/VAPOR CONDENSATION 
Operation of low-temperature condensation and separation 
equipment, 4:2503 
NATURAL GAS PROCESSING PLANTS/OPERATION 
Operation of low-temperature condensation and separation 
equipment, 4:2503 
NATURAL GAS WELLS/ACIDIZATION 
Shell/Esso’s experience with acidisations in the Leman Field, 
4:2504 


NATURAL GAS WELLS/BLOWOUT PREVENTERS 
Blow-out prevention. Pt. 2, 4:2411 
Evolution and status of production platform emergency shutdown 
systems, 4:2461 
NATURAL GAS on aha pee 
Blow-out prevention. Pt. 1, 4:2500 
NATURAL GAS WELLS/DRILLING EQUIPMENT 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-28 16-2) 
NATURAL GAS WELLS/FLUID INJECTION 
Application of hydraulic workover units to North Sea operations, 
4:2443 


NATURAL GAS WELLS/GAS INJECTION 
Gas lifting large volume wells, 4:2441 
Use of endless tubing and a in North Sea completion and 
workover operations, 4:244 
NATURAL GAS WELLS/MARINE RISERS 
Swivel-joint flowline assemblies: a solution to the problems of 
settlement on concrete production platforms, 4:2438 
NATURAL GAS WELLS/MISCIBLE-PHASE 
DISPLACEMENT 
Chemical treatment of offshore oil and gas production, 4:2436 
NATURAL GAS WELLS/OFFSHORE PLATFORMS 
Analysis of self-standing conductors for gravity platforms, 4:2437 
MONEL alloy 400 sheathing for complete splash zone steelwork 
corrosion protection, 4:2439 
NATURAL GAS WELLS/OPERATION 
Computing the optimal engineering parameters of borehole 
operation and equipment, 4:2430 
NATURAL GAS WELLS/PLUGGING 
Cleaning out, sealing and mining through wells penetrating areas 
of active coal mines in northern West Virginia, 4:2271 (MESA- 
IR-1052) 
Computation of the maximum values of plugging solution 
parameters for insulation operations, 4:2426 
NATURAL GAS WELLS/PUMPS 
Computing the optimal engineering parameters of borehole 
operation and equipment, 4:2430 
NATURAL GAS WELLS/WELL CASINGS 
Some details of drilling in great water depths, 4:4152 
NATURAL GAS WELLS/WELL COMPLETION 
Pumpdown (TFL) technology for subsea completion, 4:2444 
Use of endless tubing and — in North Sea completion and 
workover operations, 4:244 
NATURAL GAS WELLS/WELL DRILLING 
Drilling from deep water concrete gravity platforms, 4:2440 
Some details of drilling in great water depths, 4:4152 
NATURAL GAS WELLS/WELL LOGGING 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-28 16-2) 
NATURAL GAS WELLS/WELL STIMULATION 
— of hydraulic workover units to North Sea operations, 
4:244 


Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
NATURAL URANIUM/MARKET 
Supply of separative work to Western Europe and its effects on 
the natural uranium requirement, 4:2605 
NAVIGATIONAL INSTRUMENTS/DESIGN 
— terrain-aided navigation systems, 4:4080 (SAND-78- 
8 


) 
NAVIGATIONAL INSTRUMENTS/POWER SUPPLIES 
Some applications of photovoltaic solar energy, 4:2774 (CONF- 
760374-) 
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NEAR ULTRAVIOLET RADIATION 
(Wavelength range 4000-2000 A.) 
NEAR ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Biological applications and effects of optical masers. Progress 
report no. 677, 1 sep 76-31 aug 77, 4:4537 (AD-A-050057) 
NEBRASKA/AERIAL SURVEYING 
Aerial gamma ray and magnetic survey: Fremont Quadrangle, 
Nebraska, Iowa. Final report, 4:2572 (GJBX- 
20(78)(Vol.2A)(FQ)) 
Aerial gamma ray and magnetic survey: Lincoln Quadrangle, 
Nebraska. Final report, 4:2573 (GJBX-20(78)(Vol.2A)(LQ)) 
NEBRASKA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 
NEBULAE/LIGHT SCATTERING 
Radiative transfer in dusty nebulae, 4:4562 (N-78-16963) 
NEODYMIUM 150 TARGET/NEON 20 REACTIONS 
Multipolarities of the yrast and statistical cascades in the reactions 
150Nd(?°Ne,xny), 4:4643 
NEODYMIUM CARBIDES/CHEMICAL REACTIONS 
Interaction of LaCz, and NdC2 with SiC in HTGR particles, 4:3198 
NEODYMIUM CHLORIDES/CHEMICAL PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
NEODYMIUM CHLORIDES/SYNTHESIS 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
NEODYMIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
NEODYMIUM COMPLEXES/CHEMICAL PREPARATION 
Synthesis and crystal structure of a neodymium isopropoxide 
chloride, Ndg[OCH(CHs)2}:7Cl’, 4:4024 
NEODYMIUM COMPLEXES/CRYSTAL STRUCTURE 
Synthesis and crystal structure of a neodymium isopropoxide 
chloride, Ndg[OCH(CHs)2]:7Cl', 4:4024 
NEODYMIUM IONS/ELECTRON SPIN RESONANCE 
ESR and spin-lattice relaxation of Nd* in a metallic host: LaRhe, 


4:3917 
NEODYMIUM LASERS/DESIGN 
Interim report on the Nd: YAG/glass laser system for the SLL 
Combustion Research Facility, 4:4107 (SAND-78-1259) 
NEODYMIUM LASERS/OPERATION 
Mode-locked frequency doubled Nd:YAG laser. Final report, 
4:4105 (N-78-15473) 
NEODYMIUM LASERS/OPTICAL PUMPING 
Mutual connection between changes in the characteristics of laser 
radiation and pumping tubes in prolonged operation, 4:4118 
NEODYMIUM LASERS/PERFORMANCE TESTING 
Mode-locked frequency doubled Nd:YAG laser. Final report, 
4:4105 (N-78-15473) 
NEODYMIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
3 


NEON/ELECTRIC CONDUCTIVITY 
Observation of electrical conductivity of isentropically 
compressed hydrogen at megabar pressures, 4:3942 
NEON/EXCITED STATES 
Quenching of Ne, F, and F, in Ne/Xe/NFs and Ne/Xe/F2 
mixtures, 4:4582 
NEON/NEUTRINO REACTIONS 
Charmed-D-meson production by neutrinos, 4:4611 
NEON 20 REACTIONS/FUSION REACTIONS 
Evidence for “massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
Multipolarities of the yrast and statistical cascades in the reactions 
150Nd(?°Ne,xny), 4:4643 
NEON 20 TARGET/HEAVY ION REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
NEOPENTANE 
See 2-2-DIMETHYLPROPANE 
NEOPLASMS 
See also LEUKEMIA 
NEOPLASMS/IMMUNE REACTIONS 
Immunological and viral aspects of radiation-induced tumors. 
Third annual report (Mice, Sr, gamma radiation), 4:4512 
(TID-28748) 
NEOPLASMS/RADIOINDUCTION 
Immunological and viral aspects of radiation-induced tumors. 
Third annual report (Mice, ®Sr, gamma radiation), 4:4512 
(TID-28748) 
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NET ENERGY 
(Difference of energy output and energy input.) 
NET ENERGY/EVALUATION 
Economics and net energy analysis: is a new analytical technique 
needed for energy decision making, 4:3609 (CONF-7710136-) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/ENERGY LOSSES 
Neutral beam system reionization losses, 4:4848 (PPPL-1469) 
NEUTRAL BEAM SOURCES/IONIZATION 
Neutral beam system reionization losses, 4:4848 (PPPL-1469) 
NEUTRAL BEAM SOURCES/RESEARCH PROGRAMS 
Neutral beam injector research and development work in the 
USA, 4:4834 (LBL-7285) 
NEUTRINO REACTIONS 
New results on dimuon production by high energy neutrinos and 
antineutrinos (Rates, GIM model), 4:4608 (COO-1545-230) 
NEUTRINO REACTIONS/CAPTURE 
Cross section of the reaction v + 7Li— ’Be + e” produced by 
solar neutrinos from the e~ + 7Be — 7Li + v capture, 4:4637 
(BNL-tr-665) 
NEUTRINO REACTIONS/CHARGED-CURRENT 
INTERACTIONS 
Charmed-D-meson production by neutrinos, 4:4611 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Charged and neutral current couplings of quarks (as seen by 
neutrinos) (Cross sections), 4:4610 (SLAC-PUB-2111) 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Charged and neutral current couplings of quarks (as seen by 
neutrinos) (Cross sections), 4:4610 (SLAC-PUB-2111) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Elastic neutrino proton and antineutrino proton scattering, 4:4609 
(COO-3064-4) 
NEUTRON BEAMS/BIOLOGICAL RADIATION EFFECTS 
OER measurements at the University of Maryland cyclotron 
(Neutron beams), 4:4493 (COO-3243-6) 
NEUTRON CAPTURE 
See NEUTRON BEAMS 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
HE-3 COUNTERS 
MODERATING DETECTORS 
NEUTRON DETECTORS/DESIGN 
Measuring device of neutron flux distribution (Patent), 4:3316 
NEUTRON DIFFUSION EQUATION/ANALYTICAL 
SOLUTION 
Nodal method for solving transient fewgroup neutron diffusion 
equations, 4:3207 (ANL-78-51) 
NEUTRON DIFFUSION EQUATION/CALCULATION 
METHODS 
PDQ-8 reference manual (LWBR development program), 4:3225 
(WAPD-TM-1266) 
NEUTRON DOSIMETRY 
See also ALBEDO-NEUTRON DOSEMETERS 
Report on neutron dosimetry work being performed in Europe, 
4:4240 (PNL-2449) 
NEUTRON DOSIMETRY/ACTIVATION DETECTORS 
Neutron dosimetry system, 4:4222 (PNL-2449) 
NEUTRON DOSIMETRY/ALBEDO-NEUTRON DOSEMETERS 
ANL personnel neutron monitoring study employing ®LiF albedo 
dosimeters, 4:4229 (PNL-2449) 
Response of the Savannah River albedo neutron badge to mono- 
energetic sources at NBS, 4:4233 (PNL-2449) 
NEUTRON DOSIMETRY/CALIBRATION STANDARDS 
Personnel neutron dosimeter calibration facilities at the National 
Bureau of Standards, 4:4237 (PNL-2449) 
NEUTRON DOSIMETRY/CALORIMETRIC DOSEMETERS 
Investigation into the thermal defect of tissue-equivalent plastic 
(A-150), 4:4217 (COO-3243-6) 
NEUTRON DOSIMETRY/DIELECTRIC TRACK DETECTORS 
Commercial implementation of track etch neutron dosimetry, 
4:4235 (PNL-2449) 
Electrochemical etching for personnel neutron dosimetry, 4:4234 
(PNL-2449) 
Neutron dosimetry at Fontenay-aux-Roses, France, 4:4232 (PNL- 
2449) 


Some experiences on the electrochemical etching amplification of 
charged particle tracks in polymers, 4:4236 (PNL-2449) 


NEUTRON TRANSPORT THEORY 


NEUTRON DOSIMETRY/EXOELECTRON DOSEMETERS 

Neutron dosimetry at Fontenay-aux-Roses, France, 4:4232 (PNL- 
2449) 

NEUTRON DOSIMETRY/MODERATING DETECTORS 

Neutron spectra from reactors by the Deita spectrometer, 4:4230 
(PNL-2449) 

NEUTRON DOSIMETRY/PHOTOGRAPHIC FILM 

DOSEMETERS 

Combination TL-film personnel neutron dosimeter, 4:4224 (PNL- 
2449) 

NEUTRON DOSIMETRY/RESEARCH PROGRAMS 

Current wok in neutron dosimetry at CRNL, 4:4226 (PNL-2449) 
NEUTRON DOSIMETRY/REVIEWS 

Recent developments in the United Kingdom, 4:4221 (PNL-2449) 
NEUTRON DOSIMETRY/THERMOLUMINESCENT 

DOSEMETERS 

Characteristics of Sandia's personnel neutron dosimeter, 4:4223 
(PNL-2449) 

Combination TL-film personnel neutron dosimeter, 4:4224 (PNL- 
2449) 

Developmental summary of a composite gamma and albedo 
neutron personnel dosimeter using teflon matrix elements 
(CaSO4:Dy--®* LiF--teflon), 4:4227 (PNL-2449) 

TLD system for personnel monitoring, 4:4225 (PNL-2449) 

NEUTRON RADIOGRAPHY/FEASIBILITY STUDIES 

The macroscopic detection of corrosion in aluminum aircraft 
structures with thermal neutron beams and film imaging 
methods, 4:4130 (PB-277074) 

NEUTRON REACTIONS/CAPTURE 

Gamma-ray energies from the 'N(n,y) reaction, 4:4659 (BNL- 
24747) 

Nuclear levels in '°*Os, 4:4646 

Nuclear parity violation in neutron capture (Asymmetry, 
polarization), 4:4642 (COO-3064-1) 

NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Cross sections for the '*N(n,po), (n,ao), and (n,a;) reactions from 
0.5 to 15 MeV (0.5 to 15 MeV), 4:4613 (ORNL/TM-6528) 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Differential scattering cross sections of lithium 6 and lithium 7 for 
neutrons of 4 to 7.5 MeV energy (4 to 7.5 MeV, resonance), 
4:4638 (COO-2490-8) 

NEUTRON REACTIONS/PICKUP REACTIONS 

Cross sections for the '*N(n,po), (n,ao), and (n,a;) reactions from 

0.5 to 15 MeV (0.5 to 15 MeV), 4:4613 (ORNL/TM-6528) 
NEUTRON REACTIONS/THERMAL FISSION 

Delayed beta- and gamma-ray production due to thermal-neutron 
fission of **°U, spectral distributions for times after fission 
between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR-0162) 

Final progress report: fission product beta and gamma energy 
release. Progress report, January-May 1978, 4:4651 (NUREG/ 
CR-0197) 

Fission-product energy release for times following thermal- 
neutron fission of *** Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-0171) 

NEUTRON SOURCES 

(Excludes reactors even when used as neutron sources.) 

NEUTRON SOURCES/CALIBRATION STANDARDS 

Personnel neutron dosimeter calibration facilities at the National 
Bureau of Standards, 4:4237 (PNL-2449) 

Recent developments in the United Kingdom, 4:4221 (PNL-2449) 

NEUTRON SOURCES/FABRICATION 

Transuranium processing plant semiannual report of production, 
status, and plans for period ending December 31, 1977, 4:4059 
(ORNL-5415) 

NEUTRON SPECTROMETERS/HE-3 COUNTERS 

Development of fast neutron spectrometer system for study of 
short-lived nuclides important to the decay heat problem. Final 
report, July 15, 1977-December 31, 1977. UCB-ENG-4485, 
4:4241 (UCRL-13880) 

NEUTRON SPECTROMETERS/LIQUID SCINTILLATION 

DETECTORS 

Current wok in neutron dosimetry at CRNL, 4:4226 (PNL-2449) 

NEUTRON SPECTROMETERS/MODERATING DETECTORS 

Neutron spectra from reactors by the Delta spectrometer, 4:4230 
(PNL-2449) 

NEUTRON SPECTROMETERS/PROPORTIONAL 

COUNTERS 

Current wok in neutron dosimetry at CRNL, 4:4226 (PNL-2449) 

NEUTRON TRANSPORT/COMPUTER CODES 

RCPLI: a program to prepare neutron and photon cross-section 
libraries for RCPO1 (LWBR Development Program), 4:4658 
(WAPD-TM-1268) 

NEUTRON TRANSPORT THEORY 

Neutron transport (Review of blanket and shield integral 

experiment, neutron collimators), 4:4821 (ORNL-5405) 





NEUTRONS/ENERGY LOSSES 


NEUTRONS/ENERGY LOSSES 

Investigation into the thermal defect of tissue-equivalent plastic 

(A-150), 4:4217 (COO-3243-6) 
NEUTROPHILS 

Localization of chymotrypsin-like cationic protein, collagenase 
and elastase in azurophil granules of human neutrophilic 
polymorphonuclear leukocytes, 4:4467 

NEVADA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. Nevada. 

Final report on phase 1, 4:4311 (PB-277862) 
NEVADA/GEOTHERMAL EXPLORATION 

Use of temperature surveys at a depth of 1 meter in geothermal 

exploration in Nevada, 4:2987 
NEVADA/HEAT FLOW 

Use of temperature surveys at a depth of 1 meter in geothermal 

exploration in Nevada, 4:2987 
NEVADA/RADIATION MONITORING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

NEVADA TEST SITE/INVENTORIES 

Equipment management system using bar code identification as a 

data input media, 4:4924 (CONF-780423-) 
NEVADA TEST SITE/RADIATION MONITORING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

NEVADA TEST SITE/RADIONUCLIDE MIGRATION 

Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (741 Am, '°7Cs, 7°°Pu, 74°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 

NEW HAMPSHIRE/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. New 
Hampshire. Final report on phase 1, 4:4312 (PB-277863) 

NEW JERSEY/AQUATIC ECOSYSTEMS 

Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 

NEW JERSEY/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. New 

Jersey. Final report on phase 1, 4:4313 (PB-277864) 
NEW MEXICO ERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. New 

Mexico. Final report on phase 1, 4:4314 (PB-277865) 
NEW MEXICO/RADIATION MONITORING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

NEW YORK/ENERGY EXTENSION SERVICE 

How to operate an Energy Advisory Service. Volume I. Report 
and recommendations. Final report, 4:3683 (HCP/W2977-05/1) 

How to operate an Energy Advisory Service. Volume II. New 
York Institute of Technology Energy Information Center and 
Referral Service resource material. Final report, 4:3684 (HCP/ 
W2977-05/2) 

How to operate an Energy Advisory Service. Volume III. New 
York Tech Energy Hot Line resource material. Final report, 
4:3685 (HCP/W2977-05/3) 

NEW YORK/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. New York. 

Final report on phase 1, 4:4315 (PB-277866) 
NEW ZEALAND/ETHANOL 

Ethanol from agricultural crops. Report No. 28. A literature 
survey, 4:3754 (NP-23208) 

NEW ZEALAND/TRANSPORTATION SYSTEMS 

Energy in transport. Volume 2. Policies. Report No. 27, 4:3687 
(NP-23391 

NICKEL/BIOLOGICAL ACCUMULATION 

Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 

Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 

NICKEL/BIOLOGICAL EFFECTS 
Manganese inhibition of nickel subsulfide induction of 
erythrocytosis in rats, 4:4534 
NICKEL/CATALYTIC EFFECTS 
Testing promoted catalyst during hydrocracking, 4:2455 
NICKEL/CHEMICAL REACTIONS 

Molecular complex model for the chemisorption of hydrogen on a 

nickel surface, 4:4030 
NICKEL/CRYSTAL STRUCTURE 

Some relationships between the structure and brightness of 

oriented electrodeposited nickel coatings, 4:3918 
NICKEL/DEACTIVATION 

Conference on catalyst deactivation and poisoning. Program and 

extended abstracts (Abstracts), 4:2450 (PUB-238) 
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NICKEL/DEPTH DOSE DISTRIBUTIONS 

Depth dependent damage profile in nickel irradiated with nickel 

or copper ions, 4:3964 (UWFDM-253) 
NICKEL/ECOLOGICAL CONCENTRATION 

Trace metal concentrations in sediments from Long Island Sound, 
4:4447 

Trace metals in sediments of Raritan Bay, 4:4448 

NICKEL/MATERIALS RECOVERY 
Cotter’s new plant diets on spent catalysts, 4:2580 
NICKEL/PARTICLE SIZE 

Conference on catalyst deactivation and poisoning. Program and 

extended abstracts (Abstracts), 4:2450 (PUB-238) 
NICKEL/PHYSICAL RADIATION EFFECTS 

Depth dependent damage profile in nickel irradiated with nickel 
or copper ions, 4:3964 (UWFDM-253) 

Experimental studies using light ions to simulate fusion neutron 
damage effects on mechanical properties, 4:3956 (BNWL-SA- 
6367) 

NICKEL/REFLECTIVITY 

Some relationships between the structure and brightness of 

oriented electrodeposited nickel coatings, 4:3918 
NICKEL/SORPTIVE PROPERTIES 

High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 

NICKEL/SUPPLY AND DEMAND 

World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 

NICKEL/TENSILE PROPERTIES 

Experimental studies using light ions to simulate fusion neutron 
damage effects on mechanical properties, 4:3956 (BNWL-SA- 
6367) 

NICKEL 58 TARGET/CARBON 12 REACTIONS 

Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 

NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
INCOLOY ALLOYS 
NICKEL BASE ALLOYS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CORROSION RESISTANCE 
Use of copper-nickel alloy materials for offshore sea water piping, 
4:4153 
NICKEL ALLOYS/ELASTICITY 
Search for soft phonon modes in Zr2Ni, 4:3915 
NICKEL ALLOYS/PERMEABILITY 

Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 

NICKEL BASE ALLOYS 
See also MONEL 
NICKEL BASE ALLOYS/CORROSION 
Inhibition of hot salt corrosion by metallic additives, 4:3946 
(DOE/NASA/2593-78/2) 
NICKEL BASE ALLOYS/FABRICATION 
Advances in nickel alloys for aerospace applications, 4:3935 
NICKEL BASE ALLOYS/MATERIALS TESTING 

Program to discover materials suitable for service under hostile 
conditions obtaining in equipment for the gasification of coal 
and other solid fuels. Annual progress report, 1 January 1977-31 
Dec 1977, 4:2167 (FE-1784-36) 

NICKEL BASE ALLOYS/MECHANICAL PROPERTIES 

Advances in nickel alloys for aerospace applications, 4:3935 

NICKEL BASE ALLOYS/MICROSTRUCTURE 

Microstructural development during low-dose irradiation (3 MeV 
Ni* ions), 4:3958 (CONF-780722-13) 

NICKEL BASE ALLOYS/ORDER-DISORDER 

TRANSFORMATIONS 

Fission neutron disordering of NisMn at 5 K, 4:3971 

NICKEL BASE ALLOYS/OXIDATION 

Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 

NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 

Irradiation-induced segregation in Ni-Si alloys (525°C with 3 
MeV *®Ni* ions), 4:3957 (CONF-780722-12) 

Microstructural development during low-dose irradiation (3 MeV 
Ni* ions), 4:3958 (CONF-780722-13) 

NICKEL CHLORIDES/SPECTROSCOPY 

Autocorrelation spectroscopy of nickel chloride aqueous 

solutions, 4:4029 
NICKEL ORES/GEOLOGY 

Geology and mineralogy of the Gaertner and Deilman uranium- 

nickel ore bodies in the Key Lake area, Canada, 4:2554 
NICKEL ORES/MINERALOGY 

Geology and mineralogy of the Gaertner and Deilman uranium- 

nickel ore bodies in the Key Lake area, Canada, 4:2554 
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NICKEL-CHROMIUM STEELS 
(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 
NICKEL-CHROMIUM STEELS/CORROSION FATIGUE 
Corrosion fatigue related to welded steel structures: a literature 
survey (0.25% carbon 1.4% Mn steel embrittlement; 12 Ni-5Cr- 
3Mo steel), 4:3954 
NIOBIUM/CHEMICAL PREPARATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
NIOBIUM/FABRICATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
NIOBIUM/OXIDATION 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
NIOBIUM/PHYSICAL RADIATION EFFECTS 
Experimental studies using light ions to simulate fusion neutron 
damage effects on mechanical properties, 4:3956 (BNWL-SA- 
6367) 
Reduction of void number density and size in ion-irradiated Ti- 
coated Nb, 4:3966 
NIOBIUM/TENSILE PROPERTIES 
Experimental studies using light ions to simulate fusion neutron 
damage effects on mechanical properties, 4:3956 (BNWL-SA- 
6367) 
NIOBIUM ALLOYS/DIFFUSION 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
NIOBIUM ALLOYS/MICROSTRUCTURE 
Damage stucture in zirconium alloys irradiated at 573 to 923°K 
(Neutron fluence 1 x 1075 n.m~?), 4:3961 (CONF-7808 18-6) 
NIOBIUM ALLOYS/PHYSICAL RADIATION EFFECTS 
Damage stucture in zirconium alloys irradiated at 573 to 923°K 
(Neutron fluence 1 x 107° n.m~?), 4:3961 (CONF-7808 18-6) 
Nature of the defects in irradiated A-15 compounds, 4:3955 (BNL- 


24154) 
NITRIC OXIDE/CHEMICAL REACTION YIELD 

Formation of nitrogen oxide in the turbulent diffusion flame of 
natural gas, 4:2530 

NITRIC OXIDE/CHEMICAL REACTIONS 

Biradical double trapping by nitric oxide. An electron spin 
resonance study, 4:4050 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, September-December 1977 (NO--O3 
reaction), 4:4061 (FE-2446-5) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1977-March 1978, 4:4062 
(FE-2446- 

Measurements of gas phase reaction rates: D + HX (X = F, Cl, 
and CN) and NO + Os. Progress report, September 1, 1977- 
August 31, 1978, 4:4019 (COO-4426-1) 

NITRO COMPOUNDS 
See also NITROBENZENE 
NITRO COMPOUNDS/BIOLOGICAL EFFECTS 

Bleomycin and Ro-07-0582: studies with aerated and hypoxic cells, 
4:4472 (COO-3243-6) 

Cytological effects of 1-(2-nitro-1-imidazoly])-3-methoxy-2- 
propanol, (Ro-07-0582) on hypoxic mammalian cells in vitro, 
4:4474 (COO-3243-6) 

Oncogenic transformation in vitro with Ro-07-0582 
(Nitroimidazole), 4:4473 (COO-3243-6) 

NITRO COMPOUNDS/RADIOSENSITIVITY EFFECTS 

Experiments with the nitroimidazole Ro-07-0582 (Gamma 
radiation, cysteamine), 4:4489 (COO-3243-6) 

NITROBENZENE/FLUORINATION 

Substrate selectivity and orientation in aromatic substitution by 

molecular fluorine, 4:4038 
NITROGEN/ACTIVATION ANALYSIS 

Non-destructive determination of trace-element concentrations. 

Annual progress report, 4:4006 (ORO-5173-003) 
NITROGEN/ION-ATOM COLLISIONS 

Status of high-velocity atomic cross section theory, 4:4588 (BNL- 

50769) 
NITROGEN/REMOVAL 

Denitrogenation of coal liquids (59 references), 4:2199 (BETC/IC- 

78/1) 


NITROGEN/USES 
Use of endless tubing and nitrogen in North Sea completion and 
workover operations, 4:2442 
NITROGEN 14 REACTIONS/FUSION REACTIONS 
Evidence for “massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
NITROGEN 14 TARGET/NEUTRON REACTIONS 
Cross sections for the '*N(n,po), (n,ao), and (n,a;) reactions from 
0.5 to 15 MeV (0.5 to 15 MeV), 4:4613 (ORNL/TM-6528) 


NOISE POLLUTION ABATEMENT/MANPOWER 


Gamma-ray energies from the '*N(n,y) reaction, 4:4659 (BNL- 
24747 
NITROGEN 15/ISOTOPIC EXCHANGE 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
NITROGEN COMPOUNDS/AEROSOL MONITORING 
Waste gas technology, 4:4391 
NITROGEN DIOXIDE/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Effect of 0.62 ppM NO: on cardiopulmonary function in young 
male nonsmokers, 4:4536 
Extreme pollution sensitivity of grasses when SO2 and NO: are 
present in the atmosphere together, 4:4529 
NITROGEN DIOXIDE/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
NITROGEN FLUORIDES/CHEMICAL REACTION KINETICS 
Elementary reaction kinetics of fluorine atoms, FO, and NF free 
radicals, 4:4026 
NITROGEN FLUORIDES/EXCITED STATES 
Near-resonant electronic energy transfer from NF (a 'A) to Bi, 
583 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 

Aircraft technology assessment status of the gas turbine program, 
4:3892 (PB-277351) 

Automotive catalysis, 4:3896 

Experimental study of diesel engine cylinder: averaged NO/sub x/ 
histories, 4:3863 

Overfire air technology for tangentially fired utility boilers 
burning western U.S. coal. Final report jun 74-mar 77, 4:3083 
(PB-277012) 

Reduction of nitric oxide using catalysts pretreated with selenium 
(Patent), 4:3085 

Secondary air feed control device of an internal combustion 
engine (Patent), 4:3897 

NITROGEN OXIDES/AIR POLLUTION CONTROL 

Design optimization and field verification of an integrated 
residential furnace, 4:4134 (EPA-600/7-77-073a) 

Environmental assessment of stationary source NO/sub x/ 
combustion modification technologies, 4:3082 (EPA-600/7-77- 
073a) 

Field testing: application of combustion modifications to control 
pollutant emissions from industrial boilers. Phase II, 4:4137 
(EPA-600/7-77-073a) 

NITROGEN OXIDES/CHEMICAL REACTION YIELD 

Theoretical evaluation of the effect of some operating mode 
factors on formation of nitrogen oxides a residual oil 
combustion (Theoretical analysis.), 4:2490 

NITROGEN OXIDES/POLLUTION CONTROL EQUIPMENT 

Assessment of current and advanced Nox control technology for 

coal-fired utility boilers, 4:3086 
NITROUS OXIDE/ELECTRON-MOLECULE COLLISIONS 

Mechanism of thermal electron attachment in NzO-CO: mixtures 

in the gas phase, 4:4590 
NMR LOGGING 

See NUCLEAR MAGNETIC LOGGING 
NOBLE GASES 

See RARE GASES 
NOISE POLLUTION ABATEMENT/MANPOWER 

A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 

National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB-277835) 

National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB-277836) 

National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 

National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 

National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 

National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 

National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 

National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 

National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 

National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 





National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 

National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB-277846) 

National environmental/energy workforce assessment. Illinois. 
Final report on phase 1, 4:4296 (PB-277847) 

National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB-277848) 

National environmental/energy workforce assessment. lowa. 
Final report on phase 1, 4:4298 (PB-277849) 

National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 

National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 

National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 

National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 

National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 

National environmental/energy workforce assessment. 
Massachusetts. Final report on phase 1, 4:4304 (PB-277855) 

National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 

National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB-277857) 

National environmental/energy workforce assessment. Mississippi. 
Final report on phase 1, 4:4307 (PB-277858) 

National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 

National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB-277862) 

National environmental/energy workforce assessment. 
Hampshire. Final report on phase 1, 4:4312 PB 277863)" 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB-277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB-277845) 

National environmental/energy workforce assessment. New York. 
Final report on phase 1, 4:4315 (PB-277866) 

National environmental/energy workforce assessment. North 
Carolina. Final report on p 1, 4:4316 (PB-277867) 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 

National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB-277869) 

National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB-277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 

National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase i, 4:4321 (PB-277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on = othe 1, 4:4323 (PB-277874) 

National pata. tak workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB-277877) 

National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB-277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 

National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB-277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB-277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 

National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB-277889) 
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National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB-277890) 

National environmental/energy workforce assessment. Region IV. 
Final report on phase 1, 4:4339 (PB-277892) 

National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB-277893) 

National environmental/energy workforce assessment. Region VI. 
Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. Region 
VII. Final report on phase 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB-277896) 

National environmental/energy workforce assessment. Region IX. 
Final report on phase 1, 4:4344 (PB-277897) 

National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB-277898) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

NOMOGRAMS 

Nomographic method of determination of the output of ethane, 
propane, and butanes when separating gas condensate systems, 
4:2505 

NON-EQUILIBRIUM PLASMA/EMISSION SPECTRA 

Emission from a weakly ionized semibounded plasma, 4:4740 

NON-PROLIFERATION TREATY 

Non-proliferation and international safeguards (Booklet by 
IAEA), 4:3657 

Nuclear power and nuclear weapons proliferation. Volume I. 
Policy papers, 4:2659 (NP-23363/1) 

NORTH CAROLINA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. North 
Carolina. Final report on phase 1, 4:4316 (PB-277867) 

NORTH DAKOTA/COAL DEPOSITS 

Lignite geology of southeast Williams County, North Dakota, 
4:2259 (USGS-OFR-78-168) 

NORTH DAKOTA/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 

NORTH SEA/NATURAL GAS DEPOSITS 
North Sea - Europe's petroleum and gas province, 4:2501 
NORTH SEA/NATURAL GAS FIE 

Chemical treatment of offshore oil and gas production, 4:2436 

Development of floating production facilities: second year of 
operation at Argyll field, 4:2447 

VAM joint performance and quality control, 4:2446 

NORTH SEA/NATURAL GAS PROCESSING PLANTS 

North Sea gas treatment plants at the Ekofisk Center and in 

Emden, 4:2499 
NORTH SEA/NATURAL GAS WELLS 

Application of hydraulic workover units to North Sea operations, 

4:2443 


Drilling from deep water concrete gravity platforms, 4:2440 

Gas lifting large volume wells, 4:2441 

Pumpdown (TFL) technology for subsea completion, 4:2444 

Shell/Esso's experience with acidisations in the Leman Field, 
4:2504 


Use of endless tubing and nitrogen in North Sea completion and 
workover operations, 4:2442 
NORTH SEA/OFFSHORE OPERATIONS 
Maintenance requirements of offshore platform/installation 
systems, 4:4154 
NORTH SEA/OFFSHORE PLATFORMS 
How the computer can aid maintenance, 4:4161 
Minimum weight concrete platforms, 4:4159 
Platform construction from an adjacent semi-submersible vessel, 
4163 


Procurement of spares in relation to platform development and 
maintenance plans, 4:4162 
NORTH SEA/OIL FIELDS 
Chemical treatment of offshore oil and gas production, 4:2436 
Development of floating production facilities: second year of 
operation at Argyll field, 4:2447 
Forties Field sea water injection system, 4:2435 
VAM joint performance and quality control, 4:2446 
NORTH SEA/OIL WELLS 
Application of hydraulic workover units to North Sea operations, 
4:2443 
Drilling from deep water concrete gravity platforms, 4:2440 
Gas lifting large volume wells, 4:2441 
Pumpdown (TFL) technology for subsea completion, 4:2444 
Use of endless tubing and nitrogen in North Sea completion and 
workover operations, 4:2442 
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NORTH SEA/PETROLEUM 
Split phase sampling of high vapour pressure spiked crude oils, 
4:2487 


NORTH SEA/PETROLEUM DEPOSITS 
Integrated approach to the problems of sea water injection, 4:2434 
North Sea - Europe's petroleum and gas province, 4:2501 
NORTH SEA/PIPELINES 
Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers, 4:4157 
Subsea pipeline connections completed by welding at atmospheric 
pressure, 4:4160 
NORTH VIETNAM/URBAN AREAS 
Problem of determination of district heating loads under the 
conditions of the socialist republic of vietnam, 4:3775 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORTHWEST TERRITORIES/GEOPHYSICAL SURVEYS 
Structural geology of the Colville Hills, 4:2396 
NORTHWEST TERRITORIES/NATURAL GAS DEPOSITS 
Structural geology of the Colville Hills, 4:2396 
NORTHWEST TERRITORIES/PETROLEUM DEPOSITS 
Structural geology of the Colville Hills, 4:2396 
NOZZLES/TWO-PHASE FLOW 
Atomization mechanisms in single-component, two-phase, nozzle 
flows, 4:2999 (UCRL-79656(Rev.1)) 
NPR REACTOR 
See N-REACTOR 
N-REACTOR/ELECTRIC CABLES 
Reactor electrical circuitry insulation, 4:3357 (UNI-856) 
N-REACTOR/FUEL ELEMENT FAILURE 
Publication of experimental MKIV fuel failure temperature test 
results, 4:3405 (UNI-1028) 
N-REACTOR/REACTOR KINETICS 
N reactor cross section library, 4:3356 (UNI-805) 
N-REACTOR/SPECIFICATIONS 
N standards specifications, 4:3358 (UNI-NUSAR-13) 
NUCLEAR ACCIDENTS 
See ACCIDENTS 
NUCLEAR ENERGY/MANAGEMENT 
Environmental Development Plant (EDP): decontamination and 
decommissioning, 4:3631 (DOE/EDP-0028) 
NUCLEAR ENERGY/RESEARCH PROGRAMS 
Fission energy program of the U.S. Department of Energy, 4:3121 
(DOE/ET-0048(78)) 
NUCLEAR EXPLOSIONS 
Tests of radiation effects on human body discussed, 4:4499 (JPRS- 
0472) 


Translations on Eastern Europe. Scientific Affairs No. 569, 4:4498 
(JPRS-70472) 
NUCLEAR EXPLOSIONS/ENVIRONMENTAL EFFECTS 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
NUCLEAR EXPLOSIONS/FISSION PRODUCTS 
Short-lived debris from the Chinese nuclear test of September 17, 
1977, 4:4398 (PNL-2500(Pt.3)) 
NUCLEAR EXPLOSIONS/UNDERGROUND EXPLOSIONS 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/ACCIDENTS 
Nuclear liability insurance incidents: abstracts, 4:3532 
NUCLEAR FACILITIES/CIVIL LIABILITY 
Compensation for nuclear damage in the OECD member 
countries, 4:3530 
NUCLEAR FACILITIES/DECOMMISSIONING 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
Standards and guidelines pertinent to the development of 
decommissioning criteria for sites contaminated with 
radioactive material, 4:2654 (ORNL/OEPA-4) 
NUCLEAR FACILITIES/DECONTAMINATION 
Standards and guidelines pertinent to the development of 
decommissioning criteria for sites contaminated with 
radioactive material, 4:2654 (ORNL/OEPA-4) 
NUCLEAR FACILITIES/HEALTH HAZARDS 
Human health studies, 4:4494 (PNL-2500(Pt.5)) 
NUCLEAR FACILITIES/PERSONNEL 
Operational and environmental safety, 4:4495 (PNL-2500(Pt.5)) 
NUCLEAR FACILITIES/PHYSICAL PROTECTION DEVICES 
Catalog of physical protection equipment. Book 3: Volume VI. 
Automated response components, 4:3380 (NUREG- 
0274(Vol.6)(Bk.3)) 
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Guide for the evaluation of physical = equipment. Book 
1: Volumes I-III, 4:3377 (NUREG-0273 
NUCLEAR FACILITIES/RADIATION MONITORING 
Operational and environmental safety, 4:4495 (PNL-2500(Pt.5)) 
NUCLEAR FACILITIES/SAFETY 
Nuclear power and its fuel cycle. Proceedings series. Volume 5. 
Nuclear safety, 4:3404 (STI/PUB-465(Vol.5)) 
Report to Congress on abnormal occurrences, July-September 
1977. Quarterly report, 4:3398 (PB-278534) 
NUCLEAR FACILITIES/SAFETY STANDARDS 
Operational and environmental safety, 4:4495 (PNL-2500(Pt.5)) 
NUCLEAR FACILITIES/SECURITY 
Hiring and training of personnel for security systems, 4:3031 
NUCLEAR FUELS 
See also DISPERSION NUCLEAR FUELS 
FUEL ELEMENTS 
FUEL SLURRIES 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/CALORIMETRY 
Recent developments in high-temperature drop calorimetry with 
regard to nuclear materials, 4:2586 
NUCLEAR FUELS/QUANTITATIVE CHEMICAL ANALYSIS 
Preparation of working calibration and test materials: mixed oxide, 
4:4005 (NUREG/CR-0139) 
NUCLEAR FUELS/SUPPLY AND DEMAND 
Systems study of our energy problems, 4:3705 (CONF-7710136-) 
NUCLEAR INDUSTRY 
French nuclear industry, 4:3147 
Importance of nuclear exports for the German economy and for 
the third world, 4:3291 
NUCLEAR INDUSTRY/CIVIL LIABILITY 
Proceedings - Insurance and third party liability; performance of 
dangerous activities - Nuclear risk and contamination. 11 
November 1976, 4:3531 
NUCLEAR INDUSTRY/GOVERNMENT POLICIES 
Cleaning up our Federal energy regulatory mess, 4:3716 
NUCLEAR INDUSTRY/INSPECTION 
Report of a study of the Licensee Contractor and Vendor 
Inspection Program (LCVIP), 4:3276 (NUREG/CR-0217) 
NUCLEAR INDUSTRY/RADIOACTIVE WASTES 
Treatment and disposal of liquid waste in the nuclear power 
industry, 4:2612 
NUCLEAR INDUSTRY/REGULATIONS 
Cleaning up our Federal energy regulatory mess, 4:3716 
NUCLEAR MAGNETIC LOGGING/DATA ANALYSIS 
Nuclear magnetic methods to investigate boreholes, 4:4261 
NUCLEAR MAGNETIC LOGGING/MEASURING 
INSTRUMENTS 
Nuclear magnetic methods to investigate boreholes, 4:4261 
NUCLEAR MATERIALS MANAGEMENT 
Non-proliferation and international safeguards (Booklet by 
IAEA), 4:3657 
Role of the NRC in export licensing, 4:2655 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Optimal state estimation applied to nuclear material accountability 
and control, 4:2658 
Semi-annual report on strategic special nuclear material inventory 
differences, 4:2656 (DOE/DP-0001-2) 
NUCLEAR MATERIALS MANAGEMENT/MATERIAL 
UNACCOUNTED FOR 
Semi-annual report on strategic special nuclear material inventory 
differences, 4:2656 (DOE/DP-0001-2) 
NUCLEAR MATERIALS POSSESSION/GOVERNMENT 
POLICIES 
Nuclear energy and world order, 4:3720 
NUCLEAR MATERIALS POSSESSION/SECURITY 
Non-proliferation and international safeguards (Booklet by 
IAEA), 4:3657 
NUCLEAR MATTER/THERMODYNAMIC MODEL 
Models of high energy nuclear collisions, 4:4622 (LBL-7739) 
NUCLEAR MEDICINE 
See also RADIOTHERAPY 
SCINTISCANNING 
NUCLEAR MEDICINE/DATA ANALYSIS 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
NUCLEAR MEDICINE/DATA PROCESSING 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
NUCLEAR MEDICINE/DISPLAY DEVICES 
Practical clinical applications of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
NUCLEAR PARKS 
See also ENERGY PARKS 
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NUCLEAR PARKS/SITE SELECTION 

Nuclear Energy Center study. Phase II. Site suitability analysis. 

Final report, 4:3335 (ORNL/SUB-7336/1) 
NUCLEAR PARKS/THERMAL EFFLUENTS 

Impact of a Hanford Nuclear Energy Center on cloudiness and 

insolation, 4:3342 (PNL-2638) 
NUCLEAR PHYSICS 

Ukrainian Physics Journal (Volume 16, No. 12, December 1971), 

4:4635 (AEC-tr-7297/12) 
NUCLEAR POWER 

Development of nuclear power and its influence on the energy- 
supply strategy in Great Britain, 4:3140 

Development and present state of nuclear energy in Switzerland, 
4:3143 

Drastic reductions of the nuclear program of the European 
Community until 1985, 4:3146 

French emirs of uranium, 4:3129 

Future prospects for the incorporation of nuclear power stations 
into the electrical power system of Yugoslavia, 4:3141 

Integration of nuclear power in the Portuguese network. Present 
status, 4:3144 

Italy approves ‘mini-nuclear’ programme, 4:3128 

Nuclear (Canadian nuclear power programme and research on 
fusion), 4:3145 

Nuclear desalination for Saudi Arabia: an appraisal, 4:3654 

Nuclear energy in Sweden, 4:3139 

Nuclear power in the energy economics of the German 
Democratic Republic, 4:3293 

Nuclear technological involvement, 4:3132 

Present state and development of nuclear power stations in 
France, 4:3137 

Role of nuclear energy in Italy, 4:3292 

Role of nuclear energy in Belgium, 4:3138 

Use of nuclear energy in the German Federal Republic, 4:3142 

NUCLEAR POWER/COST BENEFIT ANALYSIS 
Economic consequences of a nuclear energy moratorium, 4:3655 
NUCLEAR POWER/DEVELOPING COUNTRIES 
Energy needs of the developing countries, 4:3704 (CONF- 
7710136-) 
NUCLEAR POWER/ENERGY POLICY 
Strategy for utilizing nuclear power, 4:3650 (CONF-7710136-) 
NUCLEAR POWER/FORECASTING 

Acceptable future nuclear energy system: condensed workshop 
proceedings, December 16-17, 1976, Gatlinburg, Tennessee, 
4:3330 (ORAU/IEA(R)-77-26) 

Renewed confidence in nuclear power (Short- and long-term 
benefits), 4:3651 

Review of world nuclear power programs, 4:3289 

NUCLEAR POWER/FUEL CYCLE 

Nuclear power programs and the nuclear fuel cycle, 4:3661 

Nuclear power and its fuel cycle. Proceedings series. Volume 4. 
Radioactivity management, 4:3124 (STI/PUB-465(Vol.4)) 

NUCLEAR POWER/INTERNATIONAL CONTROL 
Nuclear power and nuclear weapons proliferation. Volume I. 
Policy papers, 4:2659 (NP-23363/1) 
NUCLEAR POWER/LEGISLATION 
California initiative: a case study, 4:3427 
NUCLEAR POWER/MEETINGS 

Nuclear power and its fuel cycle. Proceedings series. Volume I. 
Nuclear power prospects and plans, 4:3122 (STI/PUB- 
465(Vol.1)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 6. 
Nuclear power in developing countries, 4:3125 (STI/PUB- 
465(Vol.6)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 7. 
Nuclear power and public opinion, and safeguards, 4:3126 (STI/ 
PUB-465(Vol.7)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 8. 
Indexes and lists, 4:3127 (STI/PUB-465(Vol.8)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 3. 
The nuclear fuel cycle, part 2, 4:3288 (STI/PUB-465(Vol.3)) 

Nuclear power and its fuel cycle. Proceedings series. Volume 5. 
Nuclear safety, 4:3404 (STI/PUB-465(Vol.5)) 

NUCLEAR POWER/PLANNING 

Acceptable future nuclear energy system: condensed workshop 
proceedings, December 16-17, 1976, Gatlinburg, Tennessee, 
4:3330 (ORAU/IEA(R)-77-26) 

Nuclear power and the energy crisis. Politics and the atomic 
industry (United Kingdom), 4:3135 

Present — and trends in nuclear-energy planning in East and 
West, 4:3290 

NUCLEAR POWER/PROLIFERATION 

How can we make nuclear energy acceptable: the human elements 
in reactor safety, 4:3422 

Nuclear power development and non-proliferation, 4:3408 
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NUCLEAR POWER/PUBLIC OPINION 
Answering public concerns, 4:3359 (77-CNA-400) 
Nuclear power and public opinion (Debate at IAEA Salzburg 
conference, May 1977), 4:3663 
Nuclear power and its fuel cycle. Proceedings series. Volume 7. 
Nuclear power and public opinion, and safeguards, 4:3126 (STI/ 
PUB-465(Vol.7)) 
NUCLEAR POWER/PUBLIC RELATIONS 
Acceptable future nuclear energy system: condensed workshop 
proceedings, December 16-17, 1976, Gatlinburg, Tennessee, 
4:3330 (ORAU/IEA(R)-77-26) 
Effective communication on reactor safety issues, 4:3429 
Responding to the issues, 4:3430 
NUCLEAR POWER/RADIOACTIVE WASTE DISPOSAL 
Nuclear power and radioactive waste: a sub-seabed disposal option 
(Book), 4:3658 
NUCLEAR POWER/REACTOR SAFETY 
How can we make nuclear energy acceptable: the human elements 
in reactor safety, 4:3422 
NUCLEAR POWER/RISK ASSESSMENT 
Risk assessment, 4:3423 
NUCLEAR POWER/SOCIAL IMPACT 
Windscale: ninety days and more, 4:3660 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
Survey of the Spanish nuclear program, 4:3136 
NUCLEAR POWER PLANTS/AVAILABILITY 
Influence of NRC electrical system criteria on nuclear power 
plant availability, 4:3148 
NUCLEAR POWER PLANTS/CONTROL ROOMS 
Control room human engineering influences on operator 
performance, 4:3441 
NUCLEAR POWER PLANTS/COOLING PONDS 
Cooling pond fog studies, 4:4404 (ORNL/TM-6248) 
NUCLEAR POWER PLANTS/COOLING SYSTEMS 
Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 
NUCLEAR POWER PLANTS/ECONOMIC IMPACT 
Economic impacts associated with pure taxable capacity changes, 
4:3334 (CONF-7805 105-1) 
NUCLEAR POWER PLANTS/ELECTRIC CABLES 
Development and verification of fire tests for cable systems and 
system components. Quarterly reports 2 and 3, September 1, 
1977-February 28, 1978, 4:3386 (NUREG/CR-0152) 
NUCLEAR POWER PLANTS/ELECTRICAL EQUIPMENT 
Influence of NRC electrical system criteria on nuclear power 
plant availability, 4:3148 
Sneak circuit analysis of nuclear power systems , 4:3444 
NUCLEAR POWER PLANTS/ENERGY ACCOUNTING 
Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 
NUCLEAR POWER PLANTS/ENERGY ANALYSIS 
Comparison of nuclear and coal power plants using net energy 
analysis, 4:3608 (CONF-7710136-) 
NUCLEAR POWER PLANTS/ENERGY STORAGE 
Process and system for seasonal storage and use of the hot waters 
produced by thermal and nuclear electric power plants (Patent), 
4:3301 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Avian radioecology on a nuclear power station site. Final report, 
4:4510 (COO-2308-5) 
Cooling pond fog studies, 4:4404 (ORNL/TM-6248) 
NUCLEAR POWER PLANTS/FUEL CYCLE 
West Germany's efforts to close the nuclear fuel cycle: strategies 
for radioactive waste management, 4:3297 
NUCLEAR POWER PLANTS/FUEL POOLS 
Equipment for treating a liquid containing radioactive substances 
(Patent), 4:3315 
NUCLEAR POWER PLANTS/HEALTH HAZARDS 
Health implications of nuclear power production _ 4:3656 
NUCLEAR POWER PLANTS/HEAT RECOVER 
—— economics aspects of heat utilization in coches plants, 
4:3294 
NUCLEAR POWER PLANTS/LAND REQUIREMENTS 
Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 
NUCLEAR POWER PLANTS/LICENSING 
Legislative imperatives for California. New criteria for nuclear 
fuel cycle licensing in the light of U.S. anti-proliferation 
policies, 4:3652 (P-5889) 
NUCLEAR POWER PLANTS/MECHANICAL STRUCTURES 
Ultimate strength design for thermal effects, 4:3311 
NUCLEAR POWER PLANTS/MISSILE PROTECTION 
Design for tornado-generated missiles and aircraft impact, 4:3505 
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Full-scale impact test data for tornado-missile design of nuclear 
plants, 4:3510 

Load combinations for natural and man-made hazards in nuclear 
structural design, 4:3506 

Safety design of nuclear power plants against aircraft impacts, 
4:3507 

Structural design for aircraft impact loading, 4:3508 

NUCLEAR POWER PLANTS/OWNERSHIP 
Strategy for utilizing nuclear power, 4:3650 (CONF-7710136-) 

NUCLEAR POWER PLANTS/PERSONNEL 
Computer aided evaluation of operator performance, 4:3149 
Control room human engineering influences on operator 

performance, 4:3441 

Operator training for the abnormal, 4:3442 

NUCLEAR POWER PLANTS/PHYSICAL PROTECTION 
DEVICES 
Catalog of physical protection equipment. Book 1: Volume I. 

Barriers and structural components, 4:3378 (NUREG- 
0274(Vol.1)(Bk.1)) 

Catalog of physical protection equipment. Book 2: Volume V. 
Contraband detection components, 4:3379 (NUREG- 
0274(Vol.5)(Bk.2)) 

Cross reference index for equipment catalog and evaluation guide, 
4:3376 (NUREG-0272) 

Physical protection equipment study. Final report, 4:3375 
(NUREG-0271) 

NUCLEAR POWER PLANTS/PIPELINES 
Testing of protection for underground essential piping and 

conduits from tornado missiles, 4:3509 

NUCLEAR POWER PLANTS/POWER SUPPLIES 
Reliability analyses of class IE power systems, 4:3419 

NUCLEAR POWER PLANTS/QUALITY ASSURANCE 
Attitudes towards quality in the design and construction of 

nuclear power plants, 4:3258 (CONF-7710136-) 

NUCLEAR POWER PLANTS/RADIATION PROTECTION 
LAWS 
Radiation protection during repair work, 4:3280 

NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Equipment for treating a liquid containing radioactive substances 

(Patent), 4:3315 

Exhaust gas treat equipment (Patent), 4:3314 

Method for the disposal of liquid waste in an atomic power plant 
(Patent), 4:3341 

NUCLEAR POWER PLANTS/REACTOR ACCIDENTS 
Effects of accidental releases of radioactive material to the 

hydrosphere from land-based and floating nuclear plants, 4:3339 

Safety design of nuclear power plants against aircraft impacts, 
4:3507 

NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Common cause failures of reactor pressure components, 4:3414 
Companies holding nuclear certificates of authorization, 4:3281 

NUCLEAR POWER PLANTS/REACTOR LICENSING 
Administrative procedures for nuclear power plants in Bavaria, 

4:3282 

Integration of operating experience into the reactor licensing 
process, 4:3285 

Interaction between licensing and light water reactor research in 
the Federal Republic of Germany, 4:3286 

Nuclear power plants: the potential role of non-federal 
government agencies or does the NRC really control 
everything, 4:3283 

Power Reactor Docket Information, 4:3277 (NUREG/PRDI-78/ 
9) 

Regional boundaries study, 4:3275 (NUREG/CR-0072) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 13.5, 4:3261 
(NTISUB/B-201-0013-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 9.2, 4:3259 
(NTISUB/B-201-009-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 9, 4:3260 
(NTISUB/B-201-009-R5) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision 1 to Section 9.1, 4:3262 
(NTISUB/B/201-0009-R 3) 

NUCLEAR POWER PLANTS/REACTOR OPERATION 
Computer aided evaluation of operator performance, 4:3149 
Licensed operating reactors. Operating units status report, data as 

of 01-31-77 (U.S. commercial units), 4:3263 (NUREG-0020-2) 

Licensed operating reactors. Operating units status report, data as 
of 02-28-77 (U.S. commercial units), 4:3264 (NUREG-0020-3) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3265 (NUREG-0020-4(4-76)) 


NUCLEAR REACTIONS 


Licensed operating reactors. Operating units status report, data as 
of 03-31-77 (U.S. commercial units), 4:3266 (NUREG-0020-4(4- 
77) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3267 (NUREG-0020-6) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3268 (NUREG-0020-8) 

Licensed operating reactors. Operating units status report, data as 
of 09-30-76 (U.S. commercial units), 4:3269 (NUREG-0020-10) 

Licensed operating reactors. Operating units status report, data as 
of 10-31-76 (U.S. commercial units), 4:3270 (NUREG-0020-11) 

Licensed operating reactors. Operating units status report, data as 
of 11-30-76 (U.S. commercial units), 4:3271 (NUREG-0020-12) 

Licensed operating reactors. Operating units status report, data as 
of 04-30-77 (U.S. commercial units), 4:3272 (NUREG-0020-77/ 
5) 

Licensed operating reactors. Operating units status report, data as 
of 08-31-77 (U.S. commercial units), 4:3273 (NUREG- 
0020(Vol.4)(No.9)) 

Operator training for the abnormal, 4:3442 

World nuclear power plant capacity, 4:3130 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Potential impact of probabilistic safety analysis, 4:3425 

Safety and reliability criteria, 4:3415 

Safety problem of nuclear power, 4:3417 

Safety review of nuclear power plants in developing countries, 
4:3438 

NUCLEAR POWER PLANTS/RISK ASSESSMENT 

Analysis of public perception of risk in nuclear power, 4:3428 

NUCLEAR POWER PLANTS/SABOTAGE 
Protection of nuclear power plants against sabotage, 4:3440 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Aseismic protection of power stations. Paper presented by the 
Nuclear Safety Division of the CEA to the Standing Commttee 
on reactors, 4:3402 (SMRE-Trans-7064) 

NUCLEAR POWER PLANTS/SECURITY 
Security systems for nuclear generating stations, 4:3418 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Aseismic protection of power stations. Paper presented by the 
Nuclear Safety Division of the CEA to the Standing Commttee 
on reactors, 4:3402 (SMRE-Trans-7064) 

Probabilistic evaluation of OBE for nuclear plants (Operating 
Basis Earthquake), 4:3407 

NUCLEAR POWER PLANTS/SITE SELECTION 

Nuclear power plants: the potential role of non-federal 
government agencies or does the NRC really control 
everything, 4:3283 

NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 

Impacts of nuclear power plant developments on community 
service capacity, 4:3328 (NP-23374) 

NUCLEAR POWER PLANTS/WASTE HEAT UTILIZATION 

Japanese aquaculture with thermal water from power plants. 
Present condition and problems, 4:4517 

Process and system for seasonal storage and use of the hot waters 
produced by thermal and nuclear electric power plants (Patent), 
4:3301 

NUCLEAR POWER PLANTS/WASTE MANAGEMENT 

West Germany's efforts to close the nuclear fuel cycle: strategies 

for radioactive waste management, 4:3297 
NUCLEAR REACTION KINETICS/RESEARCH PROGRAMS 

Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 

NUCLEAR REACTIONS 

See also ALPHA REACTIONS 

ARGON 40 REACTIONS 
BORON 10 REACTIONS 
CARBON 12 REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
FISSION 
FLUORINE 19 REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KAON REACTIONS 
KRYPTON 84 REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 





NUCLEAR REACTIONS/MANY-BODY PROBLEM 


NUCLEAR REACTIONS/MANY-BODY PROBLEM 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
NUCLEAR REACTIONS/RESEARCH PROGRAMS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
NUCLEAR REACTIONS/THREE-BODY PROBLEM 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
NUCLEAR REACTORS 
See REACTORS 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/AERODYNAMICS 
Simulation of nuclear weapon flight dynamics, 4:4269 (SAND-77- 
1750(Vol.3)(No.3)) 
NUCLEAR WEAPONS/INTERNATIONAL CONTROL 
Nuclear power and nuclear weapons proliferation. Volume I. 
Policy papers, 4:2659 (NP-23363/1) 
NUCLEAR WEAPONS/MATERIALS 
Organic Materials Division. Quarterly report, January through 
March 1978, 4:4004 (UCRL-50019-78-1) 
NUCLEAR WEAPONS/MECHANICAL VIBRATIONS 
W70 Mod 3 road test No. 6902, 4:4268 (SAND-78-8261) 
NUCLEAR WEAPONS/PROLIFERATION 
Current and future role of agreements for cooperation as the 
framework for international nuclear commerce, 4:2661 
NUCLEON-ANTINUCLEON INTERACTIONS/ANNIHILATION 
Derivation of interaction potentials from field theory, 4:4616 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/ELASTIC 
SCATTERING 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
NUCLEON-NUCLEON INTERACTIONS/RESEARCH 
PROGRAMS 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
NUCLEON-NUCLEON INTERACTIONS/SCATTERING 
AMPLITUDES 
Pion interactions at medium energies. Progress report, December 
1, 1977-November 30, 1978 (Summaries of research activities at 
the University of Houston), 4:4614 (ORO-3948-10) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
NUCLEONS/QUARK MODEL 
New results on dimuon production by high energy neutrinos and 
antineutrinos (Rates, GIM model), 4:4608 (COO-1545-230) 
NUCLEOTIDES 
See also ADP 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 
Net adenosine diphosphate accumulation in mitochondria (Zea 
mays), 4:4469 
NUTRIENTS/LEACHING 
Site susceptibility to leaching by H2SO, in acid rainfall, 4:4277 
(CONF-780573-2) 
NYMPHS 
See LARVAE 


Oo 


OBRIGHEIM REACTOR/FUEL-CLADDING INTERACTIONS 
——e and hypothesis on pellet-clad interaction failures, 
4:3156 
OCCLUSION COMPLEXES 
See CLATHRATES 
OCEAN THERMAL ENERGY CONVERSION/AQUACULTURE 
Ocean thermal energy conversion mission analysis study: phase I. 
Volume II. Appendices to final report, 4:2872 (DSE-2421-2) 
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OCEAN THERMAL ENERGY CONVERSION/BY- 
PRODUCTS 
Ocean thermal energy conversion mission analysis study: phase I. 
Volume II. Appendices to final report, 4:2872 (DSE-2421-2) 
OCEAN THERMAL ENERGY CONVERSION/ 
COMMERCIALIZATION 
Incentives for the commercialization of Ocean Thermal Energy 
Conversion technology (OTEC), 4:2873 (PB-268097) 
OCEAN THERMAL ENERGY CONVERSION/COST 
Ocean thermal energy conversion mission analysis study: phase I. 
Volume II. Appendices to final report, 4:2872 (DSE-2421-2) 
OCEAN THERMAL ENERGY CONVERSION/ECONOMIC 
ANALYSIS 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
OCEAN THERMAL ENERGY CONVERSION/FINANCIAL 
INCENTIVES 
Incentives for the commercialization of Ocean Thermal Energy 
Conversion technology (OTEC), 4:2873 (PB-268097) 
OCEAN THERMAL ENERGY CONVERSION/FINANCING 
Ocean thermal energy conversion mission analysis study: phase I. 
Volume II. Appendices to final report, 4:2872 (DSE-2421-2) 
OCEAN THERMAL ENERGY CONVERSION/RESOURCE 
ASSESSMENT 
Areas favorable to the exploitation of the thermal energy of the 
oceans, 4:2869 (CONF-760374-) 
Ocean depths provide access to abundant solar energy, 4:2874 
OCEAN THERMAL ENERGY CONVERSION/ 
TECHNOLOGY ASSESSMENT 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
OCEAN THERMAL POWER PLANTS/COST 
Tomorrow's energy: power from inner and outer space. Preprint 
2858, 4:2835 (CONF-770448-6) 
OCEAN THERMAL POWER PLANTS/HEAT EXCHANGERS 
Study of fouling and corrosion problems related to a solar sea 
power plant. Progress report, April 1-June 30, 1977, 4:2870 
(COO-404 1-9) 
OCEAN THERMAL POWER PLANTS/PUMPS 
Seawater pump study: Ocean Thermal Energy Conversion 
Program. Final report, 4:2871 (COO-4071-2) 
OCEAN THERMAL POWER PLANTS/SITE SELECTION 
Thermal energy of the sea, 4:2868 (CONF-760374-) 
OCEAN THERMAL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Tomorrow's energy: power from inner and outer space. Preprint 
2858, 4:2835 (CONF-770448-6) 
OCEAN THERMAL POWER PLANTS/WORKING FLUIDS 
Thermal energy of the sea, 4:2868 (CONF-760374-) 
OCTANE/PYROLYSIS 
Pyrolysis of n-butane, n-heptane, and n-octane mixed with ethane, 
4:2681 


OECD 
(Organization of Economic Co-operation and Development.) 
OECD/PETROLEUM PRODUCTS 
- _—* oil statistics. First quarter 1978, 4:2465 
See OXYGEN ENHANCEMENT RATIO 
OFF-GAS SYSTEMS/IODOX PROCESS 

Stability of iodic acid under Iodox interim storage conditions 
(LMFBR), 4:3223 (ORNL/TM-6287) 

OFFICE BUILDINGS/ENERGY CONSERVATION 

Texas energy conservation program: existing commercial, office 
buildings (Workshop material), 4:3694 

OFFICE BUILDINGS/SOLAR AIR CONDITIONING 

Solar energy system performance evaluation: Radian Corporation 
Office Building, Austin, Texas, September 1977-May 1978, 
4:2905 (SOLAR/2002-78/14) 

OFFICE BUILDINGS/SOLAR HEATING SYSTEMS 

System design report, March 1978, 4:2894 (COO-4048-78-1) 

OFFICE BUILDINGS/SOLAR SPACE HEATING 

Solar energy system performance evaluation: Radian Corporation 
Office Building, Austin, Texas, September 1977-May 1978, 
4:2905 (SOLAR/2002-78/14) 

Solar energy system performance evaluation: Terrell D. Moseley 
Office Building, Lynchburg, Virginia, February 1978-May 1978, 
4:2906 (SOLAR/2011-78/14) 

OFFICE BUILDINGS/SOLAR WATER HEATING 

Solar energy system performance evaluation: Terrell D. Moseley 
Office Building, Lynchburg, Virginia, February 1978-May 1978, 
4:2906 (SOLAR/2011-78/14) 

OFFICE BUILDINGS/SOLAR-ASSISTED HEAT PUMPS 

System design report, March 1978, 4:2894 (COO-4048-78-1) 

OFF-PEAK ENERGY STORAGE/ELECTRIC BATTERIES 

Electrode including porous particles with embedded active 

for use in a secondary electrochemical cell (Patent), 
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Materials requirements for high performance secondary batteries, 
4:3594 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
OFF-PEAK ENERGY STORAGE/LEAD-ACID BATTERIES 
Energy and environmental analysis of the lead-acid battery life 
cycle. Final report, 4:3585 (HIT-725) 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Development of lithium-metal sulfide batteries. Progress report 
No. 4, October 1, 1976-September 30, 1977, 4:3583 (EPRI-EM- 
716) 
Electrochemical cell with powdered electrically insulative 
material as a separator (Patent; oxides, nitrides), 4:3592 
OFFSHORE DRILLING/TECHNOLOGY ASSESSMENT 
Some details of drilling in great water depths, 4:4152 
OFFSHORE NUCLEAR POWER PLANTS/ENVIRONMENTAL 
IMPACT STATEMENTS 
Final environmental statement. Final addendum to Part II: 
Manufacture of floating nuclear power plants by Offshore 
Power Systems. DOCKET-STN-50-437, 4:3329 (NUREG- 
0056(Add.)) 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
ACCIDENTS 
Effects of accidental releases of radioactive material to the 
hydrosphere from land-based and floating nuclear plants, 4:3339 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
SAFETY 
Development of event and event combinations for the floating 
nuclear plant design and the plant-site interface, 4:3525 
OFFSHORE OPERATIONS 
See also UNDERWATER FACILITIES 
OFFSHORE OPERATIONS/ENVIRONMENTAL IMPACTS 
Final environmental statement. Proposed 1977 Outer Continental 
Shelf oil and gas lease sale, offshore the North Atlantic states: 
OCS sale No. 42, 4:2471 (NP-23416/2) 
OFFSHORE OPERATIONS/MEASURING INSTRUMENTS 
Offshore technology program. Progress report, August 1, 1977- 
June 30, 1978, 4:4151 (SAND-78-1391) 
OFFSHORE OPERATIONS/MEETINGS 
Offshore Europe 77: workover and production workshop, 4:2371 
OFFSHORE OPERATIONS/NOISE POLLUTION CONTROL 
Review of noise control on offshore structures, 4:4158 
OFFSHORE OPERATIONS/RESEARCH PROGRAMS 
Offshore technology program. Progress report, August 1, 1977- 
June 30, 1978, 4:4151 (SAND-78-1391) 
OFFSHORE PLATFORMS/COMPUTER-AIDED DESIGN 
Minimum weight concrete platforms, 4:4159 
OFFSHORE PLATFORMS/CONSTRUCTION 
North Sea - Europe's petroleum and gas province, 4:2501 
Platform construction from an adjacent semi-submersible vessel, 
4:4163 
OFFSHORE PLATFORMS/INSPECTION 
—— and developments in underwater structural inspection, 
4:415 
OFFSHORE PLATFORMS/MAINTENANCE 
How the computer can aid maintenance, 4:4161 
Maintenance requirements of offshore platform/installation 
systems, 4:4154 
Procurement of spares in relation to platform development and 
maintenance plans, 4:4162 
OFFSHORE PLATFORMS/OPERATION 
Development of floating production facilities: second year of 
operation at Argyll field, 4:2447 
OFFSHORE PLATFORMS/PIPES 
Use of copper-nickel alloy materials for offshore sea water piping, 
4:4153 
OFFSHORE PLATFORMS/POWER SUPPLIES 
Maintenance methods for aero-derived geferators, 4:4155 
OFFSHORE PLATFORMS/SHUTDOWNS 
Evolution and status of production platform emergency shutdown 
systems, 4:2461 
OFFSHORE PLATFORMS/WEIGHT 
Minimum weight concrete platforms, 4:4159 
OHIO/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB-277869) 
OIL FIELDS/ASSOCIATED GAS 
Associated gases of Belorussian oil fields, 4:2485 
OIL FIELDS/ECONOMIC ANALYSIS 
Problems in the economic evaluation of oil fields, 4:2467 
OIL FIELDS/EVALUATION 
Some practical applications to improve formation evaluation of 
sandstones in the MacKenzie Delta (Cation exchange capacity), 
4:2378 


OIL SHALES/IN-SITU PROCESSING 


OIL FIELDS/EXPLOITATION 
Characteristics of operating the Uzen oil field and ways for 
improved operation, 4:2428 
Effect of the structural features of the Pashnin field productive 
seams on the working process, 4:2424 
OIL FIELDS/GEOLOGIC STRUCTURES 
Effect of the structural features of the Pashnin field productive 
seams on the working process, 4:2424 
OIL FIELDS/PIPELINES 
Subsea flowline connections in one atmosphere chambers, 4:2445 
VAM joint performance and quality control, 4:2446 
OIL FIELDS/RESERVOIR ENGINEERING 
Correlation of petroleum properties (Ivanic Grad Fields), 4:2484 
OIL FIELDS/RESOURCE ASSESSMENT 
Forecasting final oil yield in estimating reserves by geological- 
hysical parameters, 4:2394 
OIL FIELDS/WATERFLOODING 
Forties Field sea water injection system, 4:2435 
OIL FURNACES/COMBUSTION PRODUCTS 
Performance of a thermal aerosol oil burner, 4:4135 (EPA-600/7- 
77-073a) 
OIL FURNACES/DESIGN 
Design optimization and field verification of an integrated 
residential furnace, 4:4134 (EPA-600/7-77-073a) 
Performance of a thermal aerosol oil burner, 4:4135 (EPA-600/7- 
77-073a) 
OIL FURNACES/PERFORMANCE 
Design optimization and field verification of an integrated 
residential furnace, 4:4134 (EPA-600/7-77-073a) 
Performance of a thermal aerosol oil burner, 4:4135 (EPA-600/7- 
77-073a) 
OIL FURNACES/THERMAL ENERGY STORAGE 
EQUIPMENT 
Fossil energy home heating furnace efficiency improvement using 
thermal energy storage, 4:3574 (CONF-770955-) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SANDS 
Method for thermoshaft oil production (Patent), 4:2410 
OIL SANDS/FLUID INJECTION 
Method for recovering viscous petroleum (Patent), 4:2542 
OIL SANDS/HOT-WATER PROCESSES 
Surface-active agents in the queous phase of the hot-water 
flotation process for oil sands, 4:2 
Vicous oil recovery method (Patent), 4:2541 
OIL SANDS/IN-SITU COMBUSTION 
Vicous oil recovery method (Patent), 4:2541 
OIL SANDS/IN-SITU PROCESSING 
Oil production processes and apparatus (Patent), 4:2543 
OIL SANDS/MECHANICAL PROPERTIES 
Characteristics of natural slopes in the Athabasca oil sands, 4:2533 
OIL SHALE DEPOSITS/REVIEWS 
Review and analysis of oil shale technologies. Volume I. Oil shale 
deposits, mining methods, and environmental concerns, 4:2535 
(FE-2343-6(Vol.1)) 
OIL SHALE INDUSTRY 
See also MINERAL INDUSTRY 
OIL SHALE INDUSTRY/ENVIRONMENTAL IMPACTS 
Review and analysis of oil shale technologies. Volume I. Oil shale 
deposits, mining methods, and environmental concerns, 4:2535 
(FE-2343-6(Vol.1)) 
OIL SHALE MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
OIL SHALE MINING/REVIEWS 
Review and analysis of oil shale technologies. Volume I. Oil shale 
deposits, mining methods, and environmental concerns, 4:2535 
(FE-2343-6(Vol.1)) 
OIL SHALES 
See also BLACK SHALES 
OIL SHALES/GEOCHEMISTRY 
Identification of isoprenoids, steranes, and terpanes in Fischer 
assay retorted shale oils (Biological marker identification), 
4:2551 
OIL SHALES/GEOLOGY 
Significance of the expulsion of water in oil-phase primary 
migration, 4:2534 
OIL SHALES/HEAT TREATMENTS 
Thermal breakdown and technological applications of combustible 
shales, 4:2546 
OIL SHALES/IN-SITU COMBUSTION 
Mathematical model of forward combustion retorting of oil shale, 
4:2540 (LETC/TPR-78/1) 
OIL SHALES/IN-SITU PROCESSING 
Review and analysis of oil shale technologies. Volume II. True in 
situ technology, 4:2539 (FE-2343-6(Vol.2)) 





OIL SHALES/IN-SITU RETORTING 


OIL SHALES/IN-SITU RETORTING 
Mathematical model of forward combustion retorting of oil shale, 
4:2540 (LETC/TPR-78/1) 
Recovery of oil from oil shale: an overall technological 
perspective, 4:2538 (CONF-7710136-) 
OIL SHALES/RETORTING 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
Method and apparatus for processing oil shale (Patent), 4:2545 
OIL SHALES/THERMAL DEGRADATION 
Thermal breakdown and technological applications of combustible 
shales, 4:2546 
OIL SHALES/USES 
Thermal breakdown and technological applications of combustible 
shales, 4:2546 
OIL SPILLS/ABSORPTION SPECTROSCOPY 
Infrared analysis techniques for oil identification, 4:2479 
OIL SPILLS/DIFFUSION 
Spreading of oil slicks in a wind-wave channel. Completion report 
Jan 75-Sep 77, 4:2475 (PB-277486) 
OIL SPILLS/ENVIRONMENTAL IMPACTS 
Assessment and significance of sediment-associated oil and grease 
in aquatic environments. Final report, 4:4439 (AD-A-050044) 
OIL SPILLS/ENVIRONMENTAL TRANSPORT 
Some dynamics of spilled oil in a fractured ice field in Buzzards 
Bay, Massachusetts, 4:2478 
OIL SPILLS/PATTERN RECOGNITION 
Computer techniques for identifying oil spills. Completion report 
Jul 75-Sep 77, 4:2476 (PB-277487) 
Infrared analysis techniques for oil identification, 4:2479 
OIL SPILLS/SOCIO-ECONOMIC FACTORS 
Two oil spills: interrelatedness of socioeconomic structure and 
impact on seafood marketing systems, 4:2469 (NP-23377) 
OIL WELLS 
See also PETROLEUM 
Method for thermoshaft oil production (Patent), 4:2410 
OIL WELLS/BLOWOUT PREVENTERS 
Blow-out prevention. Pt. 2, 4:2411 
Evolution and status of production platform emergency shutdown 
systems, 4:2461 
OIL WELLS/BLOWOUTS 
Blow-out prevention. Pt. 1, 4:2500 
OIL WELLS/CARBON DIOXIDE INJECTION 
Oil recovery by carbon dioxide injection. Quarterly report, July- 
September 1977, 4:2402 (ORO-5301-21) 
Oil recovery by carbon dioxide injection. Quarterly report, 
October-December 1977, 4:2403 (ORO-5301-24) 
OIL WELLS/DRILLING EQUIPMENT 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-28 16-2) 
OIL WELLS/FLUID INJECTION 
Application of hydraulic workover units to North Sea operations, 
4: 


Method and solvent composition for stimulating the production of 
oil from a producing well (Patent), 4:2412 
OIL WELLS/GAS INJECTION 
Gas lifting large volume wells, 4:2441 
Use of endless tubing and nitrogen in North Sea completion and 
workover operations, 4:2442 
OIL WELLS/HEAT TRANSFER 
Coefficient of heat transfer from a heat carrier to fissured layer 
blocks, 4:2418 
Experimental investigation of heat transfer in boreholes situated in 
frozen soils during drilling and operation, 4:2416 
OIL WELLS/MARINE RISERS 
Swivel-joint flowline assemblies: a solution to the problems of 
settlement on concrete production platforms, 4:2438 
OIL WELLS/MICROEMULSION FLOODING 
Oil recovery process using a tapered surfactant concentration slug 
(Patent), 4:2407 
Pilot demonstration of enhanced oil recovery by micellar polymer 
waterflooding. Phase B. Quarterly report, first quarter 1978, 
4:2404 (SAN-1395-20) 
Water-out micellar dispersion for a secondary and tertiary 
petroleum extraction from underground formations, 4:2448 
OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 
Chemical treatment of offshore oil and gas production, 4:2436 
OIL WELLS/OFFSHORE PLATFORMS 
Analysis of self-standing conductors for gravity platforms, 4:2437 
MONEL alloy 400 sheathing for complete splash zone steelwork 
corrosion protection, 4:2439 
OIL WELLS/OPERATION 
Computing the optimal engineering parameters of borehole 
operation and equipment, 4:2430 
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OIL WELLS/PACKINGS 
Down hole packing gland and method for long stroke pumper 
(Patent), 4:2409 
OIL WELLS/PLUGGING 
Cleaning out, sealing and mining through wells penetrating areas 
of active coal mines in northern West Virginia, 4:2271 (MESA- 
IR-1052) 
Computation of the maximum values of plugging solution 
parameters for insulation operations, 4:2426 
OIL WELLS/PRODUCTIVITY 
Determination of the parameters of periodic operation of low- 
yield wells, 4:2417 
Evaluation of stratum parameters and viscosity of anomalous 
petroleum using pressure variation curves, 4:2419 
OIL WELLS/PUMPS 
Computing the optimal engineering parameters of borehole 
operation and equipment, 4:2430 
Down hole packing gland and method for long stroke pumper 
(Patent), 4:2409 
OIL WELLS/STEAM INJECTION 
DEEP STEAM: Project 16 enhanced oil recovery. Quarterly 
report, January 1-March 31, 1978, 4:2405 (SAND-78-1023) 
OIL WELLS/WATERFLOODING 
Effect of a hydrophilic coalescing load on the kinetic stability of 
petroleum emulsions, 4:2432 
Forecasting the flooding of boreholes during the operation of 
collectors, 4:2429 
Integrated approach to the problems of sea water injection, 4:2434 
Oil recovery by carbon dioxide injection. Quarterly report, July- 
September 1977, 4:2402 (ORO-5301-21) 
Oil recovery by carbon dioxide injection. Quarterly report, 
October-December 1977, 4:2403 (ORO-5301-24) 
Pre-purification of household-domestic sewage for flooding 
petroleum beds, 4:2431 
OIL WELLS/WELL COMPLETION 
Pumpdown (TFL) technology for subsea completion, 4:2444 
Use of endless tubing and nitrogen in North Sea completion and 
workover operations, 4:2442 
OIL WELLS/WELL DRILLING 
Drilling from deep water concrete gravity platforms, 4:2440 
Experimental investigation of heat transfer in boreholes situated in 
rozen soils during drilling and operation, 4:2416 
OIL WELLS/WELL LOGGING 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 
OIL WELLS/WELL STIMULATION 
Application of hydraulic workover units to North Sea operations, 
4:2443 


OKLAHOMA/ENERGY CONSERVATION 
Energy conservation: statewide efforts in Oklahoma, 4:3681 
(CONF-7710136-) 
OKLAHOMA/ENERGY EXTENSION SERVICE 
Energy conservation: statewide efforts in Oklahoma, 4:3681 
(CONF-7710136-) 
OKLAHOMA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB-277870) 
OKLAHOMA/GEOCHEMICAL SURVEYS 
National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Oklahoma City NTMS Quadrangle, Oklahoma. 
Uranium resource evaluation project, 4:2564 (K/UR-107) 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OMEGA-784 RESONANCES/RADIATIVE DECAY 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR (Cross section), 
4:4605 (BNL-24557) 
ON-LINE CONTROL SYSTEMS 
Microprocessor system for selecting graphical return signals, 
4:3024 
ON-LINE CONTROL SYSTEMS/COST 
Microprocessor-based multiplexing...an engineering and cost 
analysis (PWR), 4:3187 
ON-LINE CONTROL SYSTEMS/ENGINEERING 
Microprocessor-based multiplexing...an engineering and cost 
analysis (PWR), 4:3187 
ONTARIO/COAL DEPOSITS 
Mesozoic deposits of the Hudson Bay lowlands and coal deposits 
of the Onakawana area, Ontario, 4:2262 
ONTARIO/SOLAR RIGHTS 
:* on access to sunlight (Booklet; working paper), 
OOCYTES/ULTRASTRUCTURAL CHANGES 
Environmental monitoring at the Lawrence Livermore 
Laboratory. 1977 annual report, 4:4506 (UCRL-52530) 
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OPEC 
(Organization of Petroleum Exporting Countries.) 
OPEC/CHARGES 
Theoretical and empirical approaches to the analysis of OPEC, 
4:3614 (CONF-7710136-) 
OPEC/ECONOMIC IMPACT 
Political economy of OPEC, 4:3727 (CONF-7710136-) 
OPEC/ECONOMIC POLICY 
Tendencies and possible consequences of the long-term oil price 
policy of OPEC, 4:3627 
OPEC/EVALUATION 
Political economy of OPEC, 4:3727 (CONF-7710136-) 
OPEC/PETROLEUM INDUSTRY 
OPEC oil-pricing policies, 4:3726 (CONF-7710136-) 
OPTICAL SPECTROMETERS/AUTOMATION 
Feasibility study for automating the analytical laboratories of the 
Chemistry Branch, National Enforcement Investigation Center, 
Environmental Protection Agency, 4:4256 (UCRL-52483) 
OPTICAL SYSTEMS/FABRICATION 
Successful management of new optical fabrication projects, 4:4083 
(UCRL-81553) 
OPTICAL SYSTEMS/INSPECTION 
Optical inspection: LASL Laser Program, 4:4886 (Y/DA-7747) 
ORBITAL SOLAR POWER PLANTS/COST 
Tomorrow’s energy: power from inner and outer space. Preprint 
2858, 4:2835 (CONF-770448-6) 
ORBITAL SOLAR POWER PLANTS/EQUATIONS OF 
MOTION 
Orbital motion of the solar power satellite, 4:2838 (N-78-15148) 
ORBITAL SOLAR POWER PLANTS/RESEARCH 
PROGRAMS 
Satellite Power System (SPS) Program. Program summary, 
January 1978, 4:2841 (TID-28440) 
ORBITAL SOLAR POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Tomorrow’s energy: power from inner and outer space. Preprint 
2858, 4:2835 (CONF-770448-6) 
ORE PROCESSING/ENERGY ANALYSIS 
Applications of energy analysis to mineral and metallurgical 
process selection and development, 4:3612 
ORE PROCESSING/LEACHING 
Cu/U ore-leaching route cuts pollution, trims costs, 4:2581 
ORE PROCESSING/WASTE PRODUCT UTILIZATION 
Cotter’s new plant diets on spent catalysts, 4:2580 
OREGON/ENERGY DEMAND 
Energy demand forecasting model, technical appendix. Computer 
program users guide and operating manual, data base users 
guide, and Pacific Northwest energy data base. Final report, 
4:3707 (PB-276921) 
OREGON/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 
OREGON/ENERGY SOURCES 
Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 
OREGON/POWER DEMAND 
Simulating Oregon's future electrical energy demand, 4:3741 (PB- 
276970) 
ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
ORGANIC CHLORINE COMPOUNDS/GENETIC EFFECTS 
Review of the genetic toxicology of chlorinated dibenzo-p- 
dioxins, 4:4428 
ORGANIC CHLORINE COMPOUNDS/TOXICITY 
Review of the genetic toxicology of chlorinated dibenzo-p- 
dioxins, 4:4428 
ORGANIC COMPOUNDS 
See also CHEMICAL FEEDSTOCKS 
HYDROCARBONS 
NUCLEOTIDES 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 
ORGANIC COMPOUNDS/CHEMICAL REACTIONS 
Chemistry of lignite liquefaction. Quarterly report, October- 
December 1977 (Model compounds), 4:2203 (FE-2211-8) 
ORGANIC COMPOUNDS/ECOLOGICAL CONCENTRATION 
Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal! of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 


OSMIUM 192 TARGET/NEUTRON REACTIONS 


ORGANIC COMPOUNDS/GEOCHEMISTRY 
Reflectance studies on organic matter in lower Paleozoic 
sediments of Quebec, 4:2397 
ORGANIC COMPOUNDS/SEPARATION PROCESSES 
Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 
ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC CHLORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/BIBLIOGRAPHIES 
Environmental and health aspects of selected organohalide 
compounds: an information overview, 4:4280 (ORNL/EIS-105) 
ORGANIC HALOGEN COMPOUNDS/HEALTH HAZARDS 
Environmental and health aspects of selected organohalide 
compounds: an information overview, 4:4280 (ORNL/EIS-105) 
ORGANIC NITROGEN COMPOUNDS 
See also ACRIDINES 
AMINO ACIDS 
CHLOROPHYLL 
GUANINE 
IMIDAZOLES 
NITRO COMPOUNDS 
NITROBENZENE 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PYRIDINIUM COMPOUNDS 
QUINOLINES 
THYMINE 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
PREPARATION 
High-yield synthesis and crystal structure of 1,5,9,13- 
tetraazacyclohexadecane ([16JaneN,), 4:4037 
ORGANIC NITROGEN COMPOUNDS/PYROLYSIS 
Detection and investigation of allyl and benzyl radicals by 
photoelectron spectroscopy, 4:4066 
ORGANIC OXYGEN COMPOUNDS 
See also ANISOLE 
EPOXIDES 


KETENES 
ORGANIC OXYGEN COMPOUNDS/PYROLYSIS 
Detection and investigation of allyl and benzyl radicals by 
photoelectron spectroscopy, 4:4066 
ORGANIC POLYMERS 
See also PLASTICS 
ORGANIC POLYMERS/CHEMICAL PREPARATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
ORGANIC POLYMERS/FABRICATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
ORGANIC SOLVENTS/COMPARATIVE EVALUATIONS 
Interaction of organic solvent with a subbituminous coal below 
pyrolysis temperature, 4:2224 (LBL-7835) 
ORGANIC SOLVENTS/THERMODYNAMIC ACTIVITY 
Interaction of organic solvent with a subbituminous coal below 
pyrolysis temperature, 4:2224 (LBL-7835) 
ORGANIC SULFUR COMPOUNDS 
See also METHIONINE 
SULFONATES 
THIOPHENE 
ORGANIC SULFUR COMPOUNDS/DESULFURIZATION 
Hydrodesulfurization of dibenzothiophene and related compounds 
catalyzed by sulfided CoO-MoOs/y-AlsOs: effects of reactant 
structure on reactivity, 4:2156 
ORGANIC WASTES/ANAEROBIC DIGESTION 
Digester and process for converting organic matter to methane 
and fertilizer (Patent), 4:2692 
ORGANOMETALLIC COMPOUNDS/ACID HYDROLYSIS 
Acid assisted dechelation of manganese(II)-tetra(3-N- 
methylpyridyl)porphine, 4:4044 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
PREPARATION 
Pathways for formation of transition metal-carbon bonds in protic 
media, 4:4034 (IS-M-140) 
ORGANS 
See also BONE MARROW 
KIDNEYS 
ORGANS/RADIATION DOSES 
Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of ?**Rn free of its 
daughters, 4:4514 (CONF-760770-1) 
OSMIUM 192 TARGET/DEUTERON REACTIONS 
Nuclear levels in '**Os, 4:4646 
OSMIUM 192 TARGET/NEUTRON REACTIONS 
Nuclear levels in '**Os, 4:4646 
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OSMIUM 193/ENERGY LEVELS 
Nuclear levels in '*°Os, 4:4646 
OSMIUM 193/NEUTRON SEPARATION ENERGY 
Nuclear levels in ‘Os, 4:4646 
OSTEOSARCOMAS/TRANSPLANTS 

Immunological and viral aspects of radiation-induced tumors. 
Third annual report (Mice, ®Sr, gamma radiation), 4:4512 
(TID-28748) 

OVARIES/BIOLOGICAL RADIATION EFFECTS 

Environmental monitoring at the Lawrence Livermore 
Laboratory. 1977 annual report, 4:4506 (UCRL-52530) 

OVARIES/PRENATAL IRRADIATION 

Environmental monitoring at the Lawrence Livermore 

Laboratory. 1977 annual report, 4:4506 (UCRL-52530) 
OXIRANS 

See EPOXIDES 
OXYGEN/BIOLOGICAL EFFECTS 

Bleomycin and Ro-07-0582: studies with aerated and hypoxic cells, 
4:4472 (COO-3243-6) 

OXYGEN/CHEMISORPTION 

Characteristics of American coals in relation to their conversion 
into clean energy fuels. Quarterly technical progress report, 
January-March 1977, 4:2230 (FE-2030-7) 

OXYGEN/PION PLUS REACTIONS 

Low energy pion scattering (50 MeV, differential cross sections, J, 

1), 4:4639 (COO-3244-67) 
OXYGEN/PRODUCTION 

Evaluation of boundary conditions of heat utilization efficiency of 
power plants with a thermal-electrochemical cycle of water 
decomposition into hydrogen and oxygen, 4:2674 

Phase I: the pipeline gas demonstration plant. Quarterly technical 
progress report, October 1-December 31, 1977, 4:2172 (FE- 
2542-2) 

OXYGEN/RADIOSENSITIVITY EFFECTS 

Experiments with the nitroimidazole Ro-07-0582 (Gamma 

radiation, cysteamine), 4:4489 (COO-3243-6) 
OXYGEN 16 REACTIONS/FUSION REACTIONS 

Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 

OXYGEN 16 REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

Two-neutron-transfer reaction mechanism with heavy ions at sub- 
Coulomb energies, 4:4645 

OXYGEN 18 REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

Two-neutron-transfer reaction mechanism with heavy ions at sub- 
Coulomb energies, 4:4645 

OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN ENHANCEMENT RATIO/MEASURING METHODS 

OER measurements at the University of Maryland cyclotron 

(Neutron beams), 4:4493 (COO-3243-6) 
OXYGEN FLUORIDES 

See FLUORINE OXIDES 
OXYGEN IONS/ATOM COLLISIONS 

Charge-equilibrium and radiation of low-energy cosmic rays 

passing through interstellar medium, 4:4553 (N-78-15984) 
OXYMETHYLENE 

See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR/AQUATIC ECOSYSTEMS 

Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 

OYSTER CREEK-2 REACTOR 
See FORKED RIVER-1] REACTOR 
OZONE/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
OZONE/BIOLOGICAL EFFECTS 

Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM-6459) 

OZONE/CHEMICAL REACTION KINETICS 

Ozonation of phenols and phenoxyacetic acids, 4:4042 

OZONE/CHEMICAL REACTIONS 

Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM-6459) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, September-December 1977 (NO--O; 
reaction), 4:4061 (FE-2446-5) 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1977-March 1978, 4:4062 
(FE-2446-6) 

Measurements of gas phase reaction rates: D + HX (X = F, Cl, 
and CN) and NO + Os. Progress report, September 1, 1977- 
August 31, 1978, 4:4019 (COO-4426-1) 
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OZONE/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
OZONE. LOGICAL CONCENTRATION 
Hemispheric pollution behavior studies of chemical and radiation 
substances, 4:4380 (PNL-2500(Pt.3)) 
Ozone formation related to power plant emissions, 4:4355 (PNL- 
2500(Pt.3)) 
The possible impact of fluorocarbons and halocarbons on ozone, 
4:4281 (PB-277035) 
Transport and transformation of pollutant in the Lake Michigan 
area, 4:4356 (PNL-2500(Pt.3)) 
OZONE/ENVIRONMENTAL TRANSPORT 
Long-range transport of tropospheric ozone, 4:4385 
OZONE/MONITORING 
Hemispheric pollution behavior studies of chemical and radiation 
substances, 4:4380 (PNL-2500(Pt.3)) 
OZONE/VIBRATIONAL STATES 
Measurements of gas phase reaction rates: D + HX (X = F, Cl, 
and CN) and NO + Os. Progress report, September 1, 1977- 
August 31, 1978, 4:4019 (COO-4426-1) 


Pp 


PACIFIC NORTHWEST REGION/ENERGY SOURCE 
DEVELOPMENT 
National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB-277898) 
PACIFIC NORTHWEST REGION/GEOLOGIC STRUCTURES 
Pasco Basin stratigraphic nomenclature, 4:4542 (RHO-BWI-LD-1) 
PACIFIC OCEAN/TEMPERATURE GRADIENTS 
Ocean-atmosphere feedback mechanisms and climatic change 
(Weather forecasting based on available 80-year data), 4:4270 
(COO- 1340-61) 
PALLADIUM/CATALYTIC EFFECTS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
PALLADIUM/ELECTRON-PHONON COUPLING 
Calculated electron-phonon coupling and superconducting T/sub 
c/ of transition metals: Mo and Pd, 4:3937 (CONF-780840-1) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
PAPER INDUSTRY/ENERGY DEMAND 
Forest Residues Energy Program. Final report (Energy levels of 
pulp and paper mills in northern Wisconsin and upper 
Michigan), 4:2829 (TID-28416) 
PAPER INDUSTRY/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
PAPER INDUSTRY/WASTE HEAT 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 4:3544 (CONF- 
770955-) 
PARABOLIC REFLECTORS 
See also COMPOUND PARABOLIC CONCENTRATORS 
PARABOLIC REFLECTORS/PROTECTIVE COATINGS 
Process and equipment for the manufacture of a protective coating 
on the surface of optical reflectors (Patent), 4:2958 
PARAFFIN/LATENT HEAT STORAGE 
Paraffin wax heat-storage for solar-heated homes, 4:2977 (UCRL- 
80820) 
PARAFFIN/PHYSICAL PROPERTIES 
Paraffin wax heat-storage for solar-heated homes, 4:2977 (UCRL- 
80820) 
PARAMETRIC INSTABILITIES 
—" turbulence saturation due to nonlinear frequency shift, 
4:4764 
PARTICLE BEAMS/BIOLOGICAL RADIATION EFFECTS 
Track segment experiments: cell survival data (preliminary), 
4:4491 (COO-3243-6) 
PARTICLE INTERACTIONS/WAVE EQUATIONS 
Fisk-Tait equation for spin-32 particles, 4:4618 
PARTICLE PROPERTIES/DATA COMPILATION 
Review of particle properties. Particle Data Group (Tables, 
diagrams, update, evaluation, averaging, summary), 4:4604 
(LBL-100) 
PARTICLE RESUSPENSION 
Offsite plutonium resuspension near Hanford (7°°Pu), 4:4395 
(PNL-2500(Pt.3)) 
Resuspension and transport of respirable particles on nonrespirable 
particles (Pu), 4:4429 (PNL-2500(Pt.3)) 
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Wind resuspension experiments, 4:4373 (PNL-2500(Pt.3)) 
PARTICLE SIZE/MEASURING METHODS 
Tracer size distribution measurements, 4:4352 (PNL-2500(Pt.3)) 
PARTICLES 
See also DROPLETS 
PARTICLES/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
PARTICLES/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PASSIVE SOLAR COOLING SYSTEMS 
Basic considerations: positive architecture, 4:2882 (CONF- 
7706117-) 
PASSIVE SOLAR HEATING SYSTEMS 
Basic considerations: positive architecture, 4:2882 (CONF- 
7706117-) 
House walls as passive solar collectors: an assessment. Note, 
4:2902 (PB-277424) 
Houses as passive solar collectors. Memorandum, 4:2903 (PB- 
277527) 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Air thermosiphon solar heating system: the Jones house, Santa Fe, 
New Mexico, 4:2896 (LA-UR-78-1642) 
Self pumping by means of power cycles, 4:2895 (COO-4484-01) 
PBF REACTOR/FUEL ASSEMBLIES 
Critical heat flux tests of a simulated Power Burst Facility rod 
bundle, 4:3348 (NUREG/CR-0260) 
PBF REACTOR/FUEL ELEMENT CLUSTERS 
Documentation of data taken during PBF CHF tests at Columbia 
University, 4:3350 (RE-A-78-209) 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PDU 
See PROCESS DEVELOPMENT UNITS 
PEAK-LOAD PRICING/RATE STRUCTURE 
Electric Utility Rate Design Study: integration and interpretation 
of study results (Comparison of 5 participating utilities), 4:3739 
(NP-22568) 
PEBBLE BED REACTORS/REACTOR ACCIDENTS 
Potential of recovery measures in connection with HTR pebble 
bed systems in heat-up accidents, 4:3449 
PENNING DISCHARGES/PLASMA DIAGNOSTICS 
Measurement of non-Maxwellian electron velocity distributions in 
a reflex discharge, 4:4714 
PENNING ION SOURCES/BEAM CURRENTS 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
PENNING ION SOURCES/BEAM OPTICS 
Ion-optical characteristics of H~ ion beams produced by surface- 
plasma sources, 4:4851 (BNL-tr-662) 
PENNING ION SOURCES/BEAM PROFILES 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
PENNING ION SOURCES/DESIGN 
Duopigatron ion source studies, 4:4580 (SAND-77-1789) 
PENNSYLVANIA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB-277872) 
PENNSYLVANIA/INSOLATION 
Structuring design criteria for a demonstration project, 4:2884 
(CONF-7706117-) 
PENNSYLVANIA/SOLAR ENERGY 
Solar situation in Pennsylvania, 4:3750 (CONF-7706117-) 
Utilizing the environment to enhance solar energy applications, 
4:2727 (CONF-7706117-) 
PENNSYLVANIA/SOLAR HEATING SYSTEMS 
Financial incentives for solar energy in Pennsylvania: magnitude 
and direction of impact upon the investment decision. Working 
aper No. 41, 4:2900 (NP-23375) 
PEOPLES REPUBLIC OF CHINA 
See CHINA 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE RINGS/PARTICLE IDENTIFICATION 
Time projection chamber, 4:4244 
PERMAFROST 
Experimental investigation of heat transfer in boreholes situated in 
frozen soils during drilling and operation, 4:2416 
PERMAFROST/MECHANICAL PROPERTIES 
First Canadian geotechnical colloquium: foundation design 
approaches in permafrost areas, 4:4423 
PERMAFROST/WELL DRILLING 
Experimental study of cavernous formation in frozen rock on 
models of boreholes, 4:2425 
PERMEABILITY/PATHOLOGICAL CHANGES 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 


PETROLEUM/ENHANCED RECOVERY 


PERSONNEL 
See also DIAL PAINTERS 
PERSONNEL/BEHAVIOR 
Analysis of informational conditions of operation of the dispatcher 
of a main pipeline, 4:2482 
PERSONNEL/EDUCATION 
Hiring and training of personnel for security systems, 4:3031 
PERSONNEL/HEALTH HAZARDS 
Environmental Development Plant (EDP): decontamination and 
decommissioning, 4:3631 (DOE/EDP-0028) 
PERSONNEL/RADIATION PROTECTION 
Operational and environmental safety, 4:4495 (PNL-2500(Pt.5)) 
PERSONNEL/RADIATION PROTECTION LAWS 
Radiation protection during repair work, 4:3280 
PERSONNEL/RADIONUCLIDE KINETICS 
Human health studies, 4:4494 (PNL-2500(Pt.5)) 
PERSONNEL/SAFETY 
Review of noise control on offshore structures, 4:4158 
PERSONNEL DOSIMETRY 
See also BETA DOSIMETRY 
GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 
Tests of radiation effects on human body discussed, 4:4499 (JPRS- 
70472) 
PERSONNEL DOSIMETRY/DOSEMETERS 
New device for providing continuous personnel exposure 
tracking, 4:4496 (UNI-SA-46) 
PERSONNEL DOSIMETRY/THERMOLUMINESCENT 
DOSEMETERS 
Characteristics of Sandia's personnel neutron dosimeter, 4:4223 
(PNL-2449) 
PERSONNEL MONITORING/ALBEDO-NEUTRON 
DOSEMETERS 
ANL personnel neutron monitoring study employing *LiF albedo 
dosimeters, 4:4229 (PNL-2449) 
PERSONNEL MONITORING/THERMOLUMINESCENT 
DOSEMETERS 
TLD system for personnel monitoring, 4:4225 (PNL-2449) 
PERYLENE/CATALYTIC CRACKING 
Catalytic hydrocracking of perylene (Catalyst: 6.7% Sn, 3.3% 
NH. Cl; 500 C; 4 To 16.5 MPa), 4:2217 
PEST ERADICATION/BIOLOGICAL EFFECTS 
Gamma irradiation of adult horn flies, 4:4508 
PETROCHEMICAL PLANTS/COASTAL REGIONS 
Oil and gas in coastal lands and waters (Monograph; report by 
Council on Environmental Quality), 4:3732 
PETROCHEMICALS 
See also CHEMICAL FEEDSTOCKS 
PETROCHEMICALS/PRODUCTION 
Organics for the 1980's: petrochemicals or coal chemicals, 4:2226 
PETROCHEMICALS/SYNTHESIS 
Electron factor in catalysis on metals, 4:2457 (NBS-SP-475) 
PETROGRAPHY 
See PETROLOGY 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
PETROLEUM/CHARGES 
On the theory of crude oil prices. III. Implications of 
incorporating opportunity costs, 4:2: 
Tendencies and possible consequences of the long-term oil price 
policy of OPEC, 4:3627 
PETROLEUM/CHEMICAL COMPOSITION 
7 phase sampling of high vapour pressure spiked crude oils, 
4:2487 


PETROLEUM/DICTIONARIES 
Oil and gas terms. Annotated manual of legal engineering tax 
words and phrases, 4:2372 
PETROLEUM/ECONOMETRICS 
Economic incentives in the exploration, extraction, and refining of 
crude oil, 4:2462 (CONF-7710136-) 
PETROLEUM/EMULSIFICATION 
Effect of a hydrophilic coalescing load on the kinetic stability of 
petroleum emulsions, 4:2432 
PETROLEUM/ENERGY POLICY 
Oil imports, 4:3730 
PETROLEUM/ENHANCED RECOVERY 
Application of hydraulic workover units to North Sea operations, 
4:2443 


Chemical treatment of offshore oil and gas production, 4:2436 

Method and solvent composition for stimulating the production of 
oil from a producing well (Patent), 4:2412 

Method for thermoshaft oil production (Patent), 4:2410 

National benefits/costs of enhanced oil recovery research: a 
normalization and updating. Final report, 4:2400 (FE-2021-6) 
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PETROLEUM/HYDROCRACKING 
Denitrogenation of coal liquids (59 references), 4:2199 (BETC/IC- 
78/1) 
PETROLEUM/HYDROGENATION 
Denitrogenation of coal liquids (59 references), 4:2199 (BETC/IC- 
78/1) 
PETROLEUM/IMPORTS 
Oil imports, 4:3730 
PETROLEUM/LIQUID COLUMN CHROMATOGRAPHY 
Rapid method for characterization of heavy petroleum fractions, 
4:2459 
PETROLEUM/MEETINGS 
American Chemical Society, Division of Petroleum Chemistry, 
Preprints, Volume 23 Number | February 1978: General Papers, 
Symposium on Thermal Hydrocarbons Chemistry, Papers from 
Chicago Meeting, August 23-September 2 1977: Symposium on 
Laboratory and Bench Scale Reactor Design, Symposium on 
Federal Energy Policy and provate R and D, 4:2680 
PETROLEUM/PHYSICAL PROPERTIES 
Correlation of petroleum properties (Ivanic Grad Fields), 4:2484 
PETROLEUM/PNEUMATIC TRANSPORT 
Method for transportation of viscous hydrocarbons by pipeline 
(Patent), 4:2480 
PETROLEUM/PRODUCTION 
Development of floating production facilities: second year of 
operation at Argyll field, 4:2447 
Only 1.8% less crude oil recovered. In the area Weser-Ems even 
an absolute increase, 4:2383 
PETROLEUM/PYROLYSIS 
Microbalance studies in flow reactors: design of experimental 
equipment, 4:2451 
PETROLEUM/RESOURCES 
Uncertainty of evaluating original oil-in-place in naturally 
fractured reservoirs, 4:2377 
PETROLEUM/TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
PETROLEUM/VISCOSITY 
Evaluation of stratum parameters and viscosity of anomalous 
petroleum using pressure variation curves, 4:2419 
PETROLEUM DEPOSITS 
See also GAS CONDENSATE FIELDS 
OIL FIELDS 
Interconnection between stratal petroleum parameters in the 
Tatariya coal beds, 4:2392 
North Sea - Europe’s petroleum and gas province, 4:2501 
PETROLEUM DEPOSITS/AERIAL PROSPECTING 
Hydrocarbon exploration with display of re-radiated and reflected 
microwave energy (Patent; for gas seeps), 4:2373 
PETROLEUM DEPOSITS/EXPLORATION 
Bilogarithmic table for determining the parameters of the vertical 
fault bench by gravimetric data, 4:2376 
Effect of hydrate formation on the informativity of oil and gas 
content indices, 4:2495 
Epigenetic cementation of terrigenous reservoirs and distribution 
characteristics of bitumoids in the southern slope of the Nepskii 
arch, 4:2386 
Geologic structures of the Belomechet syncline from gravity 
survey data, 4:2389 
Geological structure and possible oil-gas content of the Central 
Caspiya, 4:2382 
Nuclear magnetic methods to investigate boreholes, 4:4261 
Stripping and testing of productive seams of the Lower Cambrian 
in Eastern Siberia, 4:2385 
Study of reservoir properties of aptic deposits of some areas of 
Chechen-Ingush ASSR using acoustic logging data, 4:2374 
Tectonics and geological development of the Bakhar structure in 
offshore south Caspian areas and some problems of oil and gas 
exploration, 4:2375 
PETROLEUM DEPOSITS/GEOLOGICAL SURVEYS 
Improving methods and ways of increasing oil and gas geological 
survey operations in the Irkutsk amphitheater, 4:2384 
Role of the exploratory stage in the conduct of geological surveys 
in small multi-zone fields of southern Mangyshlak, 4:2391 
PETROLEUM DEPOSITS/GEOLOGY 
Mechanism of petroleum formation in carbonate rock, 4:2381 
Reflectance studies on organic matter in lower Paleozoic 
sediments of Quebec, 4:2397 
Trace organic matter in carbonate rock and petroleum formation, 
4:2380 
PETROLEUM DEPOSITS/GEOPHYSICAL SURVEYS 
Structural geology of the Colville Hills, 4:2396 
PETROLEUM DEPOSITS/LEASING 
Final environmental impact statement. Volume I. Proposed 1978 
OCS oil and gas lease sale, offshore western and central Gulf of 
Mexico, 4:2477 
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PETROLEUM DEPOSITS/ORIGIN 
Genetic connection of hydrocarbons from the debenzenized 
fraction of oils to the organic matter of Cambrian deposits of the 
Baltic syneclise, 4:2388 
PETROLEUM DEPOSITS/OWNERSHIP 
Mineral Title Examination Institute, 4:3647 
PETROLEUM DEPOSITS/PROSPECTING 
Analysis of the confirmation of prospective oil and gas reserves in 
the Tyumen Oblast, 4:2387 
Exploration for gas-petroleum deposits in fracture zone of the East 
Kuban depression, 4:2390 
Possibility of utilizing information about adsorbed hydrocarbon 
gases in the diagnosis of oil and gas matrix rocks, 4:2393 
PETROLEUM DEPOSITS/SEISMIC SURVEYS 
New approach to sediment diagenesis, 4:2395 
PETROLEUM DEPOSITS/WELL DRILLING 
Effect of drilling solution properties on the state of a productive 
seam’'s facing zone, 4:2427 
PETROLEUM DISTILLATES/DESULFURIZATION 
Chemistry of hydrodesulfurization of sulfur heterocyclic 
compounds, 4:2483 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/CHARGES 
OPEC oil-pricing policies, 4:3726 (CONF-7710136-) 
PETROLEUM INDUSTRY/CONTROL 
Political economy of OPEC, 4:3727 (CONF-7710136-) 
PETROLEUM INDUSTRY/ECONOMIC ANALYSIS 
Theoretical and empirical approaches to the analysis of OPEC, 
4:3614 (CONF-7710136-) 
PETROLEUM INDUSTRY/ENVIRONMENTAL IMPACTS 
Oil and gas in coastal lands and waters (Monograph; report by 
Council on Environmental Quality), 4:3732 
PETROLEUM INDUSTRY/FINANCIAL INCENTIVES 
Economic incentives in the exploration, extraction, and refining of 
crude oil, 4:2462 (CONF-7710136-) 
PETROLEUM INDUSTRY/HEAT RECOVERY 
Report of the proceedings of the Energy Research and 
Development Administration workshop on High Temperature 
Waste Heat Recovery and Utilization, August 25-26, 1977, 
4:3826 (TID-28400) 
PETROLEUM INDUSTRY/PRODUCTION 
Economic incentives in the exploration, extraction, and refining of 
crude oil, 4:2462 (CONF-7710136-) 
PETROLEUM INDUSTRY/REGULATIONS 
Impact of regulation on the oil and gas industries, 4:3725 (CONF- 
36-) 


PETROLEUM INDUSTRY/SAFETY 
Overall engineering-psychological evaluation of industrial safety 
in the petroleum industry, 4:2 
PETROLEUM INDUSTRY/TANKER SHIPS 
Tanker freight rates in the short and long run, 4:3729 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/DATA COMPILATION 
Quarterly oil statistics. First quarter 1978, 4:2465 
PETROLEUM PRODUCTS/DESULFURIZATION 
Sulfided Co-Mo/y-Ahos catalyst: evidence of structural changes 
during hydrodesulfurization of dibenzothiophene, 4:2453 
PETROLEUM REFINERIES/COASTAL REGIONS 
Oil and gas in coastal lands and waters (Monograph; report by 
Council on Environmental Quality), 4:3732 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
PETROLEUM REFINERIES/TECHNOLOGY UTILIZATION 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
PETROLEUM REFINERIES/WASTE HEAT UTILIZATION 
Waste heat utilization in the Saarland-Raffinerie G.m.b.H. in 
Voelklingen-Klarenthal, 4:2454 
PETROLEUM REFINERIES/WASTE WATER 
Powdered carbon improves activated sludge treatment, 4:2468 
Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 
PETROLEUM RESIDUES/DEMETALLIZATION 
Process for demetalation and desulfurization of petroleum oils 
(Patent), 4:2452 
PETROLEUM RESIDUES/DESULFURIZATION 
Process for demetalation and desulfurization of petroleum oils 
(Patent), 4:2452 
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PETROLOGY/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
PH VALUE/BIOLOGICAL EFFECTS 
Characterization of azidobenzamidines as photoaffinity labels for 
trypsin, 4:4464 
PH VALUE/CALCULATION METHODS 
Calculation of rainfall pH on a multistate scale, 4:4363 (PNL- 
2500(Pt.3)) 
PHANTOMS/USES 
Tests of radiation effects on human body discussed, 4:4499 (JPRS- 
70472) 
PHASE CHANGE MATERIALS 
Thermal energy storage heat exchanger, 4:3548 (CONF-770955-) 
PHASE CHANGE MATERIALS/BOUNDARY CONDITIONS 
Mathematical modeling of moving boundary problems, 4:3568 
(CONF-770955-) 
PHASE CHANGE MATERIALS/CRYSTAL STRUCTURE 
Crystal structures of salt hydrates for thermal energy storage, 
4:3567 (CONF-770955-) 
PHASE CHANGE MATERIALS/DATA COMPILATION 
A design handbook for phase change thermal control and energy 
storage devices, 4:3579 (N-78-15434) 
PHASE CHANGE MATERIALS/ENCAPSULATION 
Encapsulation of phase change materials in concrete masonry 
construction, 4:3561 (CONF-770955-) 
Macro-encapsulation of heat storage phase-change materials, 
4:3564 (CONF-770955-) 
PHASE CHANGE MATERIALS/EVALUATION 
Thermocrete and thermotile building components with isothermal 
heat storage, 4:3571 (CONF-770955-) 
PHASE CHANGE MATERIALS/HEAT TRANSFER 
Immiscible fluid: heat of fusion heat storage system, 4:3562 
(CONF-770955-) 
PHASE CHANGE MATERIALS/RESEARCH PROGRAMS 
Development of a phase change thermal energy storage unit 
utilizing modified anhydrous sodium hydroxide, 4:3545 (CONF- 
770955-) 
PHASE CHANGE MATERIALS/REVIEWS 
A design handbook for phase change thermal control and energy 
storage devices, 4:3579 (N-78-15434) 
Use of solid state phase transitions for thermal energy storage, 
4:3576 (CONF-770955-) 
PHASE CHANGE MATERIALS/THERMODYNAMIC 
PROPERTIES 
Alloy thermal storage media, 4:3554 (CONF-770955-) 
PHENANTHRENE/HYDROGENATION 
Steric effects in phenanthrene and pyrene hydrogenation 
catalyzed by sulfided ni-w/al$sub 2$0$sub 3$, 4:2159 
PHENIX REACTOR/REACTOR OPERATION 
Analysis of the performances of the assemblies and of the core of 
PHENIX, 4:3228 (BNWL-tr-334) 
PHENOLS/CHEMICAL REACTION KINETICS 
Ozonation of phenols and phenoxyacetic acids, 4:4042 
PHENYLMETHYLETHER 
See ANISOLE 
PHI-1019 RESONANCES/RADIATIVE DECAY 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR (Cross section), 
4:4605 (BNL-24557) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTRIC CELLS/PERFORMANCE 
Yield of photocells with Schottky diodes, 4:2751 (CONF-760374-) 
PHOTOELECTROLYTIC CELLS/OPERATION 
Hydrogen production by photoelectrochemistry in visible light, 
4:2832 (CONF-760374-) 
PHOTOELECTRON SPECTROSCOPY/USES 
Application of ESCA to the analysis of atmospheric particulates, 
4:4010 
Inorganic applications of x-ray photoelectron spectroscopy, 4:4011 
PHOTOGALVANIC CELLS/OPERATION 
Description of a new photoelectrochemical generator, 4:2831 
(CONF-760374-) 
PHOTOGALVANIC CELLS/OPTIMIZATION 
Method of studying, experimental results, and optimization criteria 
for photogalvanic photocells, 4:2833 (CONF-760374-) 
PHOTOGRAPHIC FILM DOSEMETERS 
Combination TL-film personnel neutron dosimeter, 4:4224 (PNL- 
2449) 
PHOTON TRANSPORT 
(For diffusion or transmission of energetic photons in material media.) 
PHOTON TRANSPORT/COMPUTER CODES 
RCPLI: a program to prepare neutron and photon cross-section 
libraries for RCPO1 (LWBR Development Program), 4:4658 
(WAPD-TM-1268) 
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PHOTONS/PARTICLE PRODUCTION 

Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR, 4:4605 (BNL- 
24557) 

PHOTONUCLEAR REACTIONS 

Photonuclear reactions at Lawrence Livermore Laboratory 
(Cross sections, energy and angular distributions, fission yields, 
elastic and inelastic form factors), 4:4636 (UCID-17881) 

PHOTOVOLTAIC CONVERSION/ECONOMIC ANALYSIS 

Solar energy research and development: program balance. Annex, 

Volume II, 4:2718 (HCP/M2693-02) 
PHOTOVOLTAIC CONVERSION/PLANNING 

Mission analysis of photovoltaic solar energy conversion. Volume 

I. Executive summary, 4:2840 (SAN-1101/PA8-1/1) 
PHOTOVOLTAIC CONVERSION/RESEARCH PROGRAMS 

Current status of the U.S. photovoltaic conversion program, 
4:2732 (CONF-760374-) 

PHOTOVOLTAIC CONVERSION/TECHNOLOGY 

ASSESSMENT 

Mission analysis of photovoltaic solar energy conversion. Volume 
I. Executive summary, 4:2840 (SAN-1101/PA8-1/1) 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/CAPACITY 

Analysis of systems for the generation of electricity from solar 
radiation, 4:2839 (ORAU/IEA-78-12(R)) 

PHOTOVOLTAIC POWER PLANTS/COMPARATIVE 

EVALUATIONS 

Requirements assessment of photovoltaic power plants in electric 
utility systems (Contains glossary), 4:2837 (EPRI-ER- 
685(Vol.3)(App.)) 

PHOTOVOLTAIC POWER PLANTS/COOLING TOWERS 

Requirements assessment of photovoltaic power plants in electric 
utility systems (Contains glossary), 4:2837 (EPRI-ER- 
685(Vol.3)(App.)) 

PHOTOVOLTAIC POWER PLANTS/ECONOMIC ANALYSIS 

Economic methodology for solar power-generating systems, 
4:2847 (CONF-780801-36) 

PHOTOVOLTAIC POWER PLANTS/ECONOMICS 

Requirements assessment of photovoltaic power plants in electric 
utility systems (Contains glossary), 4:2837 (EPRI-ER- 
685(Vol.3)(App.)) 

PHOTOVOLTAIC POWER PLANTS/EFFICIENCY 

Analysis of systems for the generation of electricity from solar 

radiation, 4:2839 (ORAU/IEA-78-12(R)) 
PHOTOVOLTAIC POWER PLANTS/MARKET 

Utilization of solar energy in developing countries: identifying 

some potential markets, 4:2836 (DOE/NASA/1022-78/41) 
PHOTOVOLTAIC POWER PLANTS/MATHEMATICAL 

MODELS 

Requirements assessment of photovoltaic power plants in electric 
utility systems (Contains glossary), 4:2837 (EPRI-ER- 
685(Vol.3)(App.)) 

PHOTOVOLTAIC POWER PLANTS/PLANNING 

Mission analysis of photovoltaic solar energy conversion. Volume 

I. Executive summary, 4:2840 (SAN-1101/PA8-1/1) 
PHOTOVOLTAIC POWER PLANTS/RELIABILITY 

Requirements assessment of photovoltaic power plants in electric 
utility systems (Contains glossary), 4:2837 (EPRI-ER- 
685(Vol.3)(App.)) 

PHOTOVOLTAIC POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Mission analysis of photovoltaic solar energy conversion. Volume 
I. Executive summary, 4:2840 (SAN-1101/PA8-1/1) 

PHYSICAL PROTECTION DEVICES 

Cross reference index for equipment catalog and evaluation guide, 
4:3376 (NUREG-0272) 

Physical protection equipment study. Final report, 4:3375 
(NUREG-0271) 

PHYSICAL PROTECTION DEVICES/CATALOGS 

Catalog of physical protection equipment. Book 1: Volume I. 
Barriers and structural components, 4:3378 (NUREG- 
0274(Vol.1)(Bk.1)) 

Catalog of physical protection equipment. Book 2: Volume V. 
Contraband detection components, 4:3379 (NUREG- 
0274(Vol.5)(Bk.2)) 

Catalog of physical protection equipment. Book 3: Volume VI. 
Automated response components, 4:3380 (NUREG- 
0274(Vol.6)(Bk.3)) 

PHYSICAL PROTECTION DEVICES/PERFORMANCE 

Performance analysis of an infrared interior intrusion detector, 
4:4255 (UCID-17888) 
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PHYSICAL PROTECTION DEVICES/PERFORMANCE 
TESTING 


Guide for the evaluation of physical protection equipment. Book 
1: Volumes I-III, 4:3377 (NUREG-0273) 
PHYTOPLANKTON 
See also ALGAE 
PHYTOPLANKTON/PHOTOSYNTHESIS 
Hydrography, nutrient chemistry and primary productivity of 
Resurrection Bay, Alaska: 1972-1975, 4:4552 (RLO-2229-T 1-46) 
PIG DISCHARGES 
See PENNING DISCHARGES 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGMENTS 
See also CHLOROPHYLL 
PIGMENTS/BIOCHEMICAL REACTION KINETICS 
Hydrogen exchange of dark-adapted and illuminated 
bacteriorhodopsin (Tritium and deuterium tracer techniques), 
4:4466 
PILOT PLANTS 
See also PROCESS DEVELOPMENT UNITS 
PILOT PLANTS/CONVERSION 
Conversion of Rapid City pilot plant, Phase I. Final report, June 
15-December 15, 1977 (Carbon Dioxide Acceptor to 
Westinghouse process), 4:2173 (FE-2561-3) 
PINS (FUEL) 
See FUEL PINS 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 
PION REACTIONS/RESEARCH PROGRAMS 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
PION-NUCLEON INTERACTIONS/DISPERSION RELATIONS 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
PION-NUCLEON INTERACTIONS/PHASE SHIFT 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 


5126-48) 
PIONS/COHERENT PRODUCTION 
Coherent pion production in 100 MeV/A C*?-heavy target 
scattering with high resolution, 4:4619 (COO-3001-226) 
PIONS/PARTICLE PRODUCTION 
Polarized proton-proton scattering at intermediate energies (Total 
cross sections, 400 to 1500 MeV, unitarity, partial waves), 
4:4612 (LA-UR-78-1572) 
PIPE FITTINGS/MECHANICAL TESTS 
Results from a buckling test of a 16-inch (406mm) diameter piping 
elbow (LMFBR; SS-304), 4:3226 (WARD-HT-3045-35) 
PIPE JOINTS/PERFORMANCE 
VAM joint performance and quality control, 4:2446 
PIPE JOINTS/QUALITY CONTROL 
VAM joint performance and quality control, 4:2446 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPELINES 
See also NATURAL GAS DISTRIBUTION SYSTEMS 
SLURRY PIPELINES 
Conveyance of solids in piping, 4:4097 
PIPELINES/BUILDING MATERIALS 
Construction of pipelines. Materials for the distribution of gas in 
the open country at operational pressures of up to 4 bar (gauge), 
3 


4:2 
PIPELINES/CLEANING 
Method and solvent composition for stimulating the production of 
oil from a producing well (Patent), 4:2412 
PIPELINES/CONSTRUCTION 
Construction of pipelines. Materials for the distribution of gas in 
the open country at operational pressures of up to 4 bar (gauge), 
4:2523 
Development of welding technique for longitudinal welded large- 
diameter pipe production, 4:4099 
PIPELINES/CONTROL 
Analysis of informational conditions of operation of the dispatcher 
of a main pipeline, 4:2482 
PIPELINES/DATA PROCESSING 
Pipe grid statistics as a basis for planning, 4:4095 
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PIPELINES/DESIGN 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
PIPELINES/FAILURES 
Pipe grid statistics as a basis for planning, 4:4095 
Use of mathematical and statistical methods in the evaluation of 
breakdowns, 4:2527 
PIPELINES/FLOW BLOCKAGE 
Use of mathematical and statistical methods in the evaluation of 
breakdowns, 4:2527 
PIPELINES/HEAT LOSSES 
Heat losses of hot-water pipelines, 4:3781 
PIPELINES/INSPECTION 
Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers, 4:4157 
PIPELINES/JOINING 
Subsea flowline connections in one atmosphere chambers, 4:2445 
PIPELINES/MAINTENANCE 
Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers, 4:4157 
PIPELINES/MISSILE PROTECTION 
Testing of protection for underground essential piping and 
conduits from tornado missiles, 4:3509 
PIPELINES/MULTIPHASE FLOW 
Calculation of pressure and temperature profiles in multiphase 
pipelines and simple pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 
PIPELINES/PRESSURE GRADIENTS 
Calculation of pressure and temperature profiles in multiphase 
pipelines and simple pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 
PIPELINES/RELIABILITY 
Operational safety of heat carrier plants, 4:3035 
PIPELINES/REPAIR 
Pipe grid statistics as a basis for planning, 4:4095 
PIPELINES/SAFETY ENGIN ING 
Operational safety of heat carrier plants, 4:3035 
PIPELINES/SEALING MATERIALS 
Methods of and experience with, the inner sealing of interior gas 
piping, subsequently to changes in the quality or type of gas, 
4:2522 


PIPELINES/SEALS 
Methods of and experience with, the inner sealing of interior gas 
piping, subsequently to changes in the quality or type of gas, 
4:2522 
PIPELINES/TEMPERATURE GRADIENTS 
Calculation of pressure and temperature profiles in multiphase 
pipelines and simple pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 
PIPELINES/WELDED JOINTS 
Magnetic quality control of ring joints of main oil and gas 
pipelines, 4:2481 
PIPELINES/WELDING 
Subsea pipeline connections completed by welding at atmospheric 
pressure, 4:4160 
PIPES/ADHESION 
Occurrence and elimination of pipe tacking, 4:4098 
PIPES/HEAT TRANSFER 
Use of the structural method and of Laplace transformation in 
solving problems of heat transfer for ducts and pipes with 
intricately-shaped cross sections, 4:3319 
PIPES/LINERS 
Alternate materials of construction for geothermal applications. 
Progress report No. 15, October 1977-March 1978, 4:3005 
(BNL-50834) 
PIPES/MATERIALS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
PIPES/SERVICE LIFE 
Determination of life expectancy of stressed hot steam pipes with 
creep tests and examination of structure, 4:3933 
PIPES/SUBMERGED ARC WELDING 
Development of welding technique for longitudinal welded large- 
diameter pipe production, 4:4099 
PIPES/SUPPORTS 
Pipe support for use in a nuclear system (Patent; LMFBR), 4:3241 
PIPES/WELDING 
Occurrence and elimination of pipe tacking, 4:4098 
PITCHBLENDE/AGE ESTIMATION 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
PITCHBLENDE/MINERALIZATION 
Apatite-brannerite-pitchblende association in hydrothermal quartz 
veins, 4:2559 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
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PITCHES/LIQUID COLUMN CHROMATOGRAPHY 
Rapid method for characterization of heavy petroleum fractions, 


4:2459 
PLANETARY ATMOSPHERES/DATA 
Space and planetary environment criteria guidelines for use in 
space vehicle development 1977 revision, 4:4565 (N-78-15146) 
PLANETS 
See also EARTH PLANET 
JUPITER PLANET 
PLANETS/SOLAR WIND 
Computational techniques for solar wind flows past terrestrial 
planets: theory and computer programs. Contractor report, Jun 
1976-Jul 1977, 4:4566 (N-78-15981) 
PLANKTON 
See also PHYTOPLANKTON 
PLANKTON/ENTRAINMENT 
Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 
PLANNED COMMUNITIES/ENERGY CONSERVATION 
Energy efficiency will feature transplanted town: TVA moves 
flood-prone southwest Virginia community to a new site, 4:3700 
PLANT CELLS/OPTICAL PROPERTIES 
Optical properties of turbid media with specularly reflecting 
boundaries: applications to biological problems, 4:4478 
PLANTS 
See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
SHRUBS 
SUGAR CANE 
TREES 
PLANTS/BIOLOGICAL EFFECTS 
Accumulation of fossil CO2 in the atmosphere and the sea, 4:4449 
Dose responses to cancerogenic and mutagenic treatments 
(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
PLANTS/BIOLOGICAL RADIATION EFFECTS 
Dose responses to cancerogenic and mutagenic treatments 
(Animals and plants), 4:4488 (ORAU/IEA-78-4(M)) 
PLANTS/GENETIC EFFECTS 
Cytogenetic effects of the gaseous phase of cigarette smoke on 
root-tip cells of Allium sativum L, 4:4530 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLD PLASMA 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
LORENTZ GAS 
Ukrainian Physics Journal (Volume 16, No. 12, December 1971), 
4:4635 (AEC-tr-7297/12) 
PLASMA/AMBIPOLAR DIFFUSION 
To the theory of a weak-ionized plasma in a magnetic field, 4:4745 
PLASMA/BOLTZMANN EQUATION 
Relativistic Boltzmann-theory for a plasma. IV. A variational 
method, 4:4732 
PLASMA/CORRELATION FUNCTIONS 
Correlation function of a turbulent plasma, 4:4739 
PLASMA/ELECTROMAGNETIC RADIATION 
Scattering of an electromagnetic wave in a plasma with strong 
langmuir turbulence, 4:4791 
PLASMA/ELECTRON BEAM INJECTION 
Neutralization of a space charge and internal magnetic field of a 
relativistic electron beam on injection into plasma in an uniform 
magnetic field, 4:4701 
PLASMA/ENTROPY 
Thermodynamic stability of a strong nonideal plasma, 4:4746 
PLASMA/GUIDING-CENTER APPROXIMATION 
Elementary derivation of the kinetic equation for the two- 
dimensional guiding centre plasma, 4:4736 
PLASMA/LASER RADIATION 
Filamentation of a laser beam in a strongly ionized 
magnetoplasma, 4:4780 
Self-focusing of a laser pulse in a transient plasma, 4:4774 
PLASMA/LASER-RADIATION HEATING 
Laser heating and magnetic compression of plasma in a fast 
solenoid, 4:4693 


PLASMA HEATING 


PLASMA/REACTION KINETICS 
Equilibrium density of H~ in a low pressure hydrogen plasma, 


4:4738 
PLASMA/STATISTICAL MECHANICS 
Exchange quantum corrections in the one-component plasma, 
4:4734 


Statistical mechanics of composite particles. II. Extension of the 
first Girardeau formulation by means of a projection technique, 
4:4733 

PLASMA/STOCHASTIC PROCESSES 

Elementary derivation of the kinetic equation for the two- 

dimensional guiding centre plasma, 4:4736 
PLASMA/STRATIFICATION 

Stability of a stratified partially ionized plasma in a vertical 

magnetic field, 4:4748 
PLASMA/THOMSON SCATTERING 

Intensity-dependent frequency shift in Thomson scattering from a 

thermal plasma, 4:4772 
PLASMA/TRANSPORT THEORY 

Relativistic Boltzmann-theory for a plasma. IV. A variational 

method, 4:4732 
PLASMA/TURBULENCE 

Parametric turbulence saturation due to nonlinear frequency shift, 

4:4764 
PLASMA DIAGNOSTICS 
Corpuscular diagnostics of a quasistationary thermonuclear 
plasma, 4:4722 
PLASMA DIAGNOSTICS/DATA PROCESSIN 
Digital multiradian phase display circuit, 4:4713 (PPPL-1466) 
PLASMA DIAGNOSTICS/ELECTRIC PROBES 

Plasma electron temperature measurements by a triple electric 
probe, 4:4710 (KFTI-75-34) 

PLASMA DIAGNOSTICS/FAR INFRARED RADIATION 

FIR-laser scattering for JT-60, 4:4707 (JAERI-M-7295) 

PLASMA DIAGNOSTICS/IMPURITIES 

Impurities in plasma with a high electron density in the TM-3 

tokamak, 4:4718 
PLASMA DIAGNOSTICS/INTERFEROMETERS 

0.337 mm three-mirror interferometer for plasma diagnostics, 
4:4721 

Direct-reading type microwave interferometer, 4:4712 (N-78- 
16344) 

Fast response of the three-mirror submillimeter interferometer on 
the base of HCN laser, 4:4708 (KFTI-75-34 

Three-mirror interferometer with argon ion laser for 
determination of electron concentration in a dense plasma, 


4:4724 
PLASMA DIAGNOSTICS/LASER RADIATION 
Critical layer penetration in a cold z-pinch plasma by high- 
intensity 10.6 microns laser radiation, 4:4706 (AD-A-050773) 
Investigation of a THETA-pinch with the axial current-carrying 
rod by light scattering method, 4:4720 
Possibility of the direct measurement of local values of hydrogen 
exited level population in plasma by means of the laser radiation 
resonance scattering method, 4:4719 
Primer on laser scattering diagnostics, 4:4711 (LA-7400-MS) 
PLASMA DIAGNOSTICS/MICROWAVE RADIATION 
Device for the phase and frequency shift indication at the SHF 
probing of plasma, 4:4709 (KFTI-75-34) 
Improved measurement of the electron temperature of a low 
density shock-heated argon plasma by means of microwaves, 
4:4715 


Measurement of instabilities in a hot and dense plasma using 
millimeter wave scattering techniques, 4:4717 
PLASMA DIAGNOSTICS/MONOCHROMATORS 
Polychromator on the basis of the MDR-2 monochromator for 
plasma diagnostics by the method of laser radiation scattering, 
4:4723 
PLASMA DIAGNOSTICS/STREAK PHOTOGRAPHY 
Intensified CCD readout system for ultrafast streak cameras, 
4:4682 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Measurement of non-Maxwellian electron velocity distributions in 
a reflex discharge, 4:4714 
Polychromator on the basis of the MDR-2 monochromator for 
plasma diagnostics by the method of laser radiation scattering, 
4:4723 


PLASMA DRIFT 
Anomalous plasma transport due to electromagnetic drift wave 
fluctuations, 4:4730 (IPPJ-308) 
PLASMA FILAMENT/EQUILIBRIUM 
Control of the plasma filament equilibrium in the system with 
travelling magnetic fields, 4:4698 
PLASMA HEATING 
See also BEAM INJECTION HEATING 
HIGH-FREQUENCY HEATING 
LASER-RADIATION HEATING 





PLASMA HEATING/MAGNETOACOUSTIC WAVES 


SHOCK HEATING 
TURBULENT HEATING 
PLASMA HEATING/MAGNETOACOUSTIC WAVES 
Alfven resonance heating via magnetosonic modes in large 
tokamaks, 4:4690 (PPPL-1471) 
PLASMA INSTABILITY 
See also ABSOLUTE INSTABILITIES 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
Low-frequency instability in Q-machine plasma with localized 
strong electric field, 4:4759 
PLASMA JETS/BREMSSTRAHLUNG 
Experimental study of the electron-atom Bremsstrahlung emission 
in an argon plasma jet, 4:4716 
PLASMA JETS/ION DENSITY 
Charged particle density profiles in the flat plate boundary-layer 
in the atmospheric pressure plasma, 4:4727 
PLASMA MACROINSTABILITIES 
See also FLUTE INSTABILITY 
HELICAL INSTABILITY 
KINK INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Dependence of ideal MHD kink and ballooning modes on plasma 
shape and profiles in tokamaks, 4:4754 (PPPL-1470) 
MHD stability limits on high-8 tokamaks, 4:4753 (PPPL-1468) 
Stability of tokamaks with elongated cross section, 4:4751 
(ORNL/TM-6419) 
PLASMA MICROINSTABILITIES 
See also DRIFT INSTABILITY 
TWO-STREAM INSTABILITY 
Linear microstability analysis of a heavy ion beam: plasma system, 
4:4865 (BNL-50769) 
PLASMA PRODUCTION/IONIZATION 
Cross sections for electron impact ionization of multicharged ions, 
4:4747 
PLASMA SHEET/MAGNETIC FIELD CONFIGURATIONS 
Ground-satellite correlations during presubstorm magnetic field 
configuration changes and plasma sheet thinning in the near- 
earth magnetotail, 4:4570 
PLASMA SIMULATION/BOUNDARY CONDITIONS 
Boundary conditions for a simulation plasma in a magnetic field, 
4:4749 (IPPJ-307) 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/ANALYTICAL SOLUTION 
High-frequency surface waves in a current carrying hot plasma 
column, 4:4779 
PLASMA WAVES/CHEW-LOW METHOD 
Theory of waves in Chew-Goldberger-Low relativistic 
magnetohydrodynamics, 4:4806 
PLASMA WAVES/CONVERSION 
Conversion between cold plasma modes in an inhomogeneous 
plasma, 4:4767 (ORNL/TM-6462) 
PLASMA WAVES/CORRELATION FUNCTIONS 
To the theory of scattering and wave transformation on 
fluctuations in plasma, 4:4795 
PLASMA WAVES/COUPLING 
ae decay of a propagating lower-hybrid wave in a plasma, 
4:4 
PLASMA WAVES/DAMPING 
Dynamics of the langmuir collapse, 4:4800 
PLASMA WAVES/DISPERSION RELATIONS 
Fluctuations in a plasma with the Lorentz distribution function on 
velocity, 4:4792 
PLASMA WAVES/EIGENVALUES 
MOTHRA: a cavity eigenmode code for nonuniform magnetized 
plasma, 4:4729 (GA-A-15027) 
PLASMA WAVES/FOKKER-PLANCK EQUATION 
Energy of waves in a plasma, 4:4771 (PPPL-1474) 
PLASMA WAVES/HYBRID RESONANCE 
Excitation of lower hybrid waves by electron beams in finite 
geometry plasmas. I. Body waves, 4:4773 
PLASMA WAVES/INTERACTIONS 
Interaction of three coherent waves in a plasma in a stochastic 
magnetic field, 4:4781 
Resonance interaction of a flute wave of finite amplitude with a 
plasma, 4:4805 
PLASMA WAVES/KORTEWEG-DE VRIES EQUATION 
Equation for an extraordinary, 4:4802 
PLASMA WAVES/LANGMUIR FREQUENCY 
Dynamics of the langmuir collapse, 4:4800 
PLASMA WAVES/REFLECTION 
Echo in a plasma layer, 4:4796 
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Echo surface waves in a plasma, 4:4798 
PLASMA WAVES/SCATTERING 
To the theory of scattering and wave transformation on 
fluctuations in plasma, 4:4795 
PLASMA WAVES/STOCHASTIC PROCESSES 
Interaction of three coherent waves in a plasma in a stochastic 
magnetic field, 4:4781 
PLASMA WAVES/TURBULENCE 
Broadening of plasma oscillation spectrum and transport 
coefficients in a weak turbulence regime, 4:4804 
PLASMA WAVES/WAVE PROPAGATION 
— decay of a propagating lower-hybrid wave in a plasma, 
782 


PLASMASPHERE/ELECTRON DENSITY 
Significant initial results from the environmental measurements 
experiment on ATS-6, 4:4569 (N-78-15142) 
PLASMASPHERE/ION DENSITY 
Significant initial results from the environmental measurements 
experiment on ATS-6, 4:4569 (N-78-15142) 
PLASMONS 
Efficiency of nonlinear saturation mechanisms of parametric decay 
of an electromagnetic wave into two plasmons, 4:4763 
PLASTICS 
See also ARAMIDS 
CONCRETE-PLASTIC COMPOSITES 
ORGANIC POLYMERS 
POLYETHYLENES 
POLYURETHANES 
PLASTICS/COMBUSTION PROPERTIES 
Results of fire tests of plastic materials used in mines, 4:2365 
PLASTICS/SERVICE LIFE 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
PLASTICS/WEATHERING 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/DISLOCATIONS 
Stress field of a dislocation lying in a plate, 4:4663 
PLATES/ELECTRICAL PROPERTIES 
Experimental study of the use of Bethe hole theory for wires 
behind apertures, 4:4675 (UCRL-52443) 
PLATFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/DEACTIVATION 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
PLATINUM/FRENKEL DEFECTS 
Migration and reactions of Frenkel defects in platinum by 
subthreshold recoil defects, 4:3970 
PLATINUM/METHYLATION 
Methylation of chloroplatinate by methylcobalamin, 4:4046 
PLATINUM/PHYSICAL RADIATION EFFECTS 
Migration and reactions of Frenkel defects in platinum by 
subthreshold recoil defects, 4:3970 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 
PLATINUM/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
PLATINUM METALS/CHEMICAL REACTIONS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
PLBR REACTOR/PRIMARY COOLANT CIRCUITS 
PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 
PLBR REACTOR/REACTOR CHARGING MACHINES 
PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 
PLBR REACTOR/REACTOR CONTROL SYSTEMS 
PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 
PLBR REACTOR/REACTOR INTERNALS 
PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 
PLBR REACTOR/REACTOR VESSELS 
PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 
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PLBR REACTOR/STEAM SYSTEMS 

PLBR Phase II follow-on studies: resolution of key issues, 4:3212 
(FBR-77-4) 

PLT REACTORS/MAGNETOACOUSTIC WAVES 

Alfven resonance heating via magnetosonic modes in large 
tokamaks, 4:4690 (PPPL-1471) 

PLT REACTORS/PLASMA HEATING 

Alfven resonance heating via magnetosonic modes in large 
tokamaks, 4:4690 (PPPL-1471) 

PLUMES/AERIAL MONITORING 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

PLUMES/AERIAL SURVEYING 

Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 

PLUMES/AERODYNAMICS 

Fire analog: a comparison between fire plumes and energy center 

cooling tower plumes, 4:4410 (ORNL/TM-6248) 
PLUMES/ENVIRONMENTAL EFFECTS 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 3. Atmospheric 
sciences, 4:4349 (PNL-2500(Pt.3)) 

PLUMES/ENVIRONMENTAL TRANSPORT 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

Mathematical model of drift deposition from a bifurcated cooling 
tower plume, 4:4408 (ORNL/TM-6248) 

Plume rise: comparison and use of Briggs’ formulas, 4:4372 (PNL- 
2500(Pt.3)) 

Plume trajectories using satellite imagery, 4:4371 (PNL- 
2500(Pt.3)) 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

PLUMES/MATHEMATICAL MODELS 

Evaluation of the Gaussian plume model at Maryland power 

plants. Final report Apr 1974-Mar 1977, 4:4282 (PB-277084) 
PLUMES/PRECIPITATION SCAVENGING 

Local precipitation increases caused by scavenging of cooling 

tower plumes, 4:4411 (ORNL/TM-6248) 
PLUMES/THERMODYNAMICS 

Plumes from one and two cooling towers, 4:4409 (ORNL/TM- 
6248) 

PLUTONIUM/AIR TRANSPORT 

Effect of compression on reactivity of plutonium based materials, 
4:2603 (SAND-78-0707C) 

Effects of temperature on the energy-absorbing characteristics of 
redwood (For plutonium air transportable package), 4:4091 
(NUREG/CR-0322) 

PLUTONIUM/BIOLOGICAL RADIATION EFFECTS 

Human health studies, 4:4494 (PNL-2500(Pt.5)) 

PLUTONIUM/ECOLOGICAL CONCENTRATION 
Airborne soil concentrations (Pu), 4:4430 (PNL-2500(Pt.3)) 
PLUTONIUM/ENVIRONMENTAL EFFECTS 

Pacific Northwest Laboratory annual report for 1977 to the DOE 
Assistant Secretary for Environment. Part 3. Atmospheric 
sciences, 4:4349 (PNL-2500(Pt.3)) 

PLUTONIUM/ENVIRONMENTAL TRANSPORT 

Environmental policy analysis, 4:3632 (PNL-2500(Pt.5)) 

Resuspension and transport of respirable particles on nonrespirable 
particles (Pu), 4:4429 (PNL-2500(Pt.3)) 

PLUTONIUM/MONITORING 
Airborne soil concentrations (Pu), 4:4430 (PNL-2500(Pt.3)) 
PLUTONIUM/NUCLEAR MATERIALS DIVERSION 
Coprocessing option in the nuclear fuel cycle, 4:2590 (NEDG- 
21856-1) 
PLUTONIUM/PROLIFERATION 
Nuclear power and nuclear-weapons proliferation, 4:2657 
PLUTONIUM/REACTIVITY 

Effect of compression on reactivity of plutonium based materials, 

4:2603 (SAND-78-0707C) 
PLUTONIUM/SEPARATION PROCESSES 

Advanced Fuel Recycle Program progress report, April 1-June 

30, 1978, 4:2591 (ORNL/TM-6427) 
PLUTONIUM/SOLVENT EXTRACTION 

Distribution of U(VI), Pu(IV) and nitric acid in the system uranyl 
nitrate - plutonium(IV) nitrate - nitric acid - water/30% TBP in 
aliphatic diluents. A compilation and critical evaluation of 
equilibrium data, 4:2589 (KFK-2536) 

PLUTONIUM 239/ECOLOGICAL CONCENTRATION 

Offsite plutonium resuspension near Hanford (*°°Pu), 4:4395 

(PNL-2500(Pt.3)) 
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PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 

Airborne plutonium-239 transport measured from the 125-m 

Hanford Meterological Tower, 4:4396 (PNL-2500(Pt.3)) 
PLUTONIUM 239/MONITORING 

Airborne plutonium-239 transport measured from the 125-m 

Hanford Meterological Tower, 4:4396 (PNL-2500(Pt.3)) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 

Some quantitative characteristics of the migration of plutonium- 

239 from water into soil, 4:4434 (LA-tr-78-54) 
PLUTONIUM 239/RADIOMETRIC ANALYSIS 

Plutonium analysis in spiked bovine tissues: an interlaboratory 
study, 4:4516 (BNWL-SA-6467) 

PLUTONIUM 239/RADIONUCLIDE MIGRATION 

Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (74'Am, '7Cs, 7°°Pu, ?4°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 

PLUTONIUM 239 TARGET/PROTON REACTIONS 

Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 

PLUTONIUM 240/RADIOMETRIC ANALYSIS 

Plutonium analysis in spiked bovine tissues: an interlaboratory 
study, 4:4516 (BNWL-SA-6467) 

PLUTONIUM 240/RADIONUCLIDE MIGRATION 

Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (741Am, '°7Cs, *°°Pu, *4°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 

PLUTONIUM 240 TARGET/ALPHA REACTIONS 

Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 

PLUTONIUM 241/ALPHA DECAY 

Final progress report: fission product beta and gamma energy 
release. Progress report, January-May 1978, 4:4651 (NUREG/ 
CR-0197) 

PLUTONIUM 241 TARGET/HELIUM 3 REACTIONS 

Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 

PLUTONIUM 241 TARGET/NEUTRON REACTIONS 

Final progress report: fission product beta and gamma energy 
release. Progress report, January-May 1978, 4:4651 (NUREG/ 
CR-0197) 

Fission-product energy release for times following thermal- 
neutron fission of ** Pu between 2 and 14,000 seconds, 4:4650 
(NUREG/CR-0171) 

PLUTONIUM DIOXIDE/AIR TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
PLUTONIUM DIOXIDE/QUANTITATIVE CHEMICAL 

ANALYSIS 

Preparation of working calibration and test materials: mixed oxide, 
4:4005 (NUREG/CR-0139) 

PLUTONIUM DIOXIDE/RAIL TRANSPORT 

Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 

PLUTONIUM NITRATES/FUNCTIONS 

Distribution of U(VI), Pu(IV) and nitric acid in the system uranyl 
nitrate - plutonium(IV) nitrate - nitric acid - water/30% TBP in 
aliphatic diluents. A compilation and critical evaluation of 
equilibrium data, 4:2589 (KFK-2536) 

PLUTONIUM NITRATES/RAIL TRANSPORT 

Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 

P-N JUNCTIONS/ELECTRIC POTENTIAL 

Junction potentials of strongly illuminated n* -p-p* solar cells, 

4:2814 
P-N JUNCTIONS/MATHEMATICAL MODELS 
Junction potentials of strongly illuminated n* -p-p* solar cells, 
4:2814 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLAR SUBSTORMS 
See MAGNETIC BAYS 
POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Field tests: stoker fired industrial boilers as specified by ERDA, 
4:4138 (EPA-600/7-77-073a) 

Process for removing sulfur dioxide from gas streams (Patent), 
4:4164 

POLLUTION CONTROL EQUIPMENT/ENERGY DEMAND 

Energy requirements for municipal pollution control facilities. 

Final report, 4:3840 (PB-276989) 
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POLLUTION CONTROL EQUIPMENT/SPECIFICATIONS 
Field tests: stoker fired industrial boilers as specified by ERDA, 
4:4138 (EPA-600/7-77-073a) 
POLLUTION LAWS/COMPLIANCE 
Attainability and nonattainability under anti-pollution laws, 4:3630 
(CONF-7710136-) 
POLLUTION LAWS/COST BENEFIT ANALYSIS 
Environmental policy analysis, 4:3632 (PNL-2500(Pt.5)) 
POLLUTION REGULATIONS 
Energy and the environment (Relation between EPA and state 
agencies), 4:3636 
POLYATOMIC MOLECULES/ENERGY-LEVEL TRANSITIONS 
Energy level cluster analysis for E (v2) vibration rotation 
spectrum of spherical top molecules, 4:4597 
POLYATOMIC MOLECULES/INFRARED SPECTRA 
Centrifugal and Coriolis effects on level cluster patterns for T (vs) 
rovibrational bands in spherical top molecules, 4:4576 
Energy level cluster analysis for E (v2) vibration rotation 
spectrum of spherical top molecules, 4:4597 
POLYATOMIC MOLECULES/RAMAN EFFECT 
Energy level cluster analysis for E (v2) vibration rotation 
spectrum of spherical top molecules, 4:4597 
POLYCYCLIC AROMATIC HYDROCARBONS/PURIFICATION 
High purity pna hydrocarbons and other aromatic compounds. 
Synthesis and purification. Final report May 74-May 77, 4:4036 
(PB-277469) 
POLYCYCLIC AROMATIC HYDROCARBONS/SYNTHESIS 
High purity pna hydrocarbons and other aromatic compounds. 
Synthesis and purification. Final report May 74-May 77, 4:4036 
(PB-277469) 
POLYETHYLENES/LATENT HEAT STORAGE 
Form-stable crystalline polymer pellets for thermal energy 
storage, 4:2974 (CONF-770955-) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 
PLASTICS 
SILICONES 
POLYMERS/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPEPTIDES/IMMUNE REACTIONS 
Crossed immunoelectrophoresis from sodium dodecy] sulfate- 
polyacrylamide gels into antibody-containing agarose: an 
improved method for evaluation of the number of 
immunochemical determinants in polypeptides, with reference 
to spectrin, 4:4461 
POLYSACCHARIDES 
See also CELLULOSE 
POLYSACCHARIDES/ENZYMATIC HYDROLYSIS 
Degradation of cellulosic biomass and its subsequent utilization for 
the reproduction of chemical feedstocks. Progress report, 
December 1, 1977-February 28, 1978, 4:2826 (COO-4198-5) 
POLYURETHANES/CHEMICAL PREPARATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
POLYURETHANES/FABRICATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
POLYURETHANES/MECHANICAL PROPERTIES 
Production of foam plastic concentrators and their characteristics, 
4:2936 (CONF-760374-) 
POLYURETHANES/PHYSICAL PROPERTIES 
Production of foam plastic concentrators and their characteristics, 
4:2936 (CONF-760374-) 
POLYURETHANES/USES 
Removal and preconcentration of surfactants from wastewater 
with open-pore polyurethane, 4:4013 (RFP-2788) 
PONDS (COOLING) 
See COOLING PONDS 
POPULATION DYNAMICS/RECURSION RELATIONS 
Quantitative universality for a class of nonlinear transformations, 
:4677 


POROUS MATERIALS/FLUID FLOW 
Addendum to: a diffusivity model for fluid flow and heat 
conduction in porous media, 4:2401 (METC/RI-78/7) 
POROUS MATERIALS/THERMAL CONDUCTIVITY 
Addendum to: a diffusivity model for fluid flow and heat 
conduction in porous media, 4:2401 (METC/RI-78/7) 
POROUS MATERIALS/THERMODYNAMIC PROPERTIES 
Coefficient of heat transfer from a heat carrier to fissured layer 
blocks, 4:2418 
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PORPHYRINS 
See also CHLOROPHYLL 
PORPHYRINS/ACID HYDROLYSIS 
Acid assisted dechelation of manganese(II)-tetra(3-N- 
methylpyridyl)porphine, 4:4044 
PORPHYRINS/CATALYTIC EFFECTS 
Effect of chemical structure on the photosensitizing efficiencies of 
porphyrins, 4:4053 
PORTUGAL/NUCLEAR POWER 
Integration of nuclear power in the Portuguese network. Present 
status, 4:3144 
POSITRONIUM/DECAY 
Two-body bound states in quantum electrodynamics (Rate), 
4:4625 (SLAC-212) 
POSITRONIUM/GROUND STATES 
Two-body bound states in quantum electrodynamics (Rate), 
4:4625 (SLAC-212) 
POSITRONS/LIFETIME 
Positron lifetimes in voids and other defects in annealed, neutron- 
irradiated aluminum, 4:3973 
POTASSIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
POTASSIUM/GAMMA SPECTROSCOPY 
Borehole gamma-ray spectrometer for uranium exploration, 4:2561 
(GJBX-82(78)) 
POTASSIUM 41/ENERGY-LEVEL TRANSITIONS 
Deorientation of highly stripped Ca and K ions recoiling in vacuo 
(j,7, angular distribution, cascade model, fast electron 
relaxation), 4:4641 
POTASSIUM CHLORIDES/SPECIFIC HEAT 
Specific heats of aqueous solutions of NaCl, NaBr, and KCl: 
comparisons with related thermal properties, 4:4025 
POTASSIUM COMPOUNDS/MEMBRANE TRANSPORT 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 
POTASSIUM IONS/ELECTRONIC STRUCTURE 
Deorientation of highly stripped Ca and K ions recoiling in vacuo 
(j,77, angular distribution, cascade model, fast electron 
relaxation), 4:4641 
POTASSIUM ISOTOPES/NUCLEAR DATA COLLECTIONS 
Annual dose rate calculations for thermoluminescence dating, 
4:4058 (BNL-24571) 
POTOMAC RIVER/ECOLOGY 
Size and distribution of the 1975 striped bass spawning stock in the 
Potomac River. Final report, 4:4453 (PB-277083) 
POWDER METALLURGY 
Explosive powder metallurgy. II. Processing considerations, 
33911 
POWER CONDITIONING CIRCUITS/DESIGN 
Effect of components on converters (For solar cell arrays), 4:2767 
(CONF-760374-) 
POWER CONDITIONING CIRCUITS/MATHEMATICAL 
MODELS 
Combined photovoltaic/thermal system studies, 4:2797 (SAND- 
78-7031) 
POWER DEMAND/FORECASTING 
Simulating Oregon's future electrical energy demand, 4:3741 (PB- 
276970) 
POWER DENSITY/THREE-DIMENSIONAL CALCULATIONS 
Development of a burn-up (depletion) program for calculation of 
the 3-D burn-up dependent power density distribution in light 
water reactors (MEDIUM code), 4:3159 (NUREG/TR-0029) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION/ECONOMICS 
Economic implications of growth, 4:3070 
What systems operators expect of generating units, 4:3030 
POWER GENERATION/MEETINGS 
IEEE Power Engineering Society. Papers from the joint power 
generation conference, 4:3029 
POWER GENERATION/OPTIMIZATION 
Optimal load dispatch using approximate linear programming, 
4:3115 
What systems operators expect of generating units, 4:3030 
POWER GENERATION/PLANNING 
Iran's nuclear programme gathers momentum (Plans 24,000 MW 
nuclear, half of total capacity, by 1993), 4:3653 
POWER GENERATION/REGIONAL ANALYSIS 
Evaluation of regional trends in power plant siting and energy 
transport, 4:3734 (ANL/AA-9) 
POWER GENERATION/STATISTICS 
Changes to water power for the generation of electricity in 17 
oo countries for the ‘13th year’ up to September 1977, 
4:3745 
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POWER PLANTS 
See also COMPRESSED AIR STORAGE POWER PLANTS 
DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
SOLAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COMPARATIVE EVALUATIONS 
Compound cycle, pumped storage and conventional plants for 
peak-hour energy production, 4:3072 
Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 
POWER PLANTS/DATA TRANSMISSION 
Development of optical fiber communication systems for the 
tokyo electric power co, and the kansai electric power co, 


4:3028 
POWER PLANTS/EMISSION 
Ozone formation related to power plant emissions, 4:4355 (PNL- 
2500(Pt.3)) 
POWER PLANTS/ENVIRONMENTAL IMPACTS 
Evaluation of regional trends in power plant siting and energy 
transport, 4:3734 (ANL/AA-9) 
POWER PLANTS/NOISE POLLUTION ABATEMENT 
Noise control techniques for existing power plants, 4:3078 
POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Simplifcation of energy supply through computerized control in 
USA, 4:3021 
POWER PLANTS/OPERATION 
What systems operators expect of generating units, 4:3030 
POWER PLANTS/SITE SELECTION 
Evaluation of regional trends in power plant siting and energy 
transport, 4:3734 (ANL/AA-9) 
POWER REACTORS 
See also BEAVER VALLEY-] REACTOR 
BEAVER VALLEY-2 REACTOR 
BIBLIS-A REACTOR 
BOHUNICE A-] REACTOR 
CLINCH RIVER BREEDER REACTOR 
DESALINATION REACTORS 
FORKED RIVER-] REACTOR 
GROHNDE REACTOR 
HATCH-1 REACTOR 
HBWR REACTOR 
JATR REACTOR 
JOYO REACTOR 
KOEBERG-1 REACTOR 
MAGNOX TYPE REACTORS 
MARVIKEN REACTOR 
MONJU REACTOR 
N-REACTOR 
OBRIGHEIM REACTOR 
OYSTER CREEK-] REACTOR 
PHENIX REACTOR 
PLBR REACTOR 
PROCESS HEAT REACTORS 
SHIPPINGPORT REACTOR 
SNR-1 REACTOR 
TIHANGE REACTOR 
TROJAN REACTOR 
VRAIN REACTOR 
POWER REACTORS/CONTAINMENT SPRAY SYSTEMS 
Reactor containment spray calculation model, 4:3450 
POWER REACTORS/CONTROL ROD DRIVES 
Control Rod Ejection Retardation Assembly (Patent), 4:3324 
Removal blocking monitor for control rods (Patent), 4:3325 
POWER REACTORS/DATA COMPILATION 
Power reactors in Member States. 1978 edition (IAEA), 4:3134 
POWER REACTORS/EXCURSIONS 
Reactivity accidents of reactors, 4:3416 
POWER REACTORS/FUEL ASSEMBLIES 
Fuel assembly (Patent), 4:3317 
Improvement to spacers for the fuel elements of nuclear reactors 
(Patent), 4:3321 
POWER REACTORS/FUEL CANS 
Fuel rod for a reactor (Patent), 4:3320 
POWER REACTORS/FUEL CYCLE 
Data processing for power reactor fuel cycle codes, 4:3295 (LA- 
UR-78-1823) 
POWER REACTORS/FUEL ELEMENTS 
Acoustic method for measuring gas pressure (Patent), 4:3322 
POWER REACTORS/NEUTRON DETECTORS 
Measuring device of neutron flux distribution (Patent), 4:3316 
POWER REACTORS/PRESSURE VESSELS 
Nondestructive crack detection in pressure vessels and reactor 
components by optical holography, 4:3310 


POWER SYSTEMS/LOAD MANAGEMENT 


Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Analysis before 
test, 4:3307 (NUREG/CR-0288) 

Real time monitoring of pressure vessels by acoustic emission, 
4:3309 

Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume II. Vessels with 
two nozzles under external force and moment loadings (MUFT- 
NOZZLE code), 4:3305 (NUREG/CR-0132) 

POWER REACTORS/REACTOR COMPONENTS 

Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Analysis before 
test, 4:3307 (NUREG/CR-0288) 

POWER REACTORS/REACTOR CONTROL SYSTEMS 

Reactivity correcting system of a reactor (Patent), 4:3326 

POWER REACTORS/REACTOR LICENSING 

Probabilistic methods in reactor licensing, 4:3424 

POWER REACTORS/REACTOR SAFETY 

Nuclear power and its fuel cycle. Proceedings series. Volume 5. 
Nuclear safety, 4:3404 (STI/PUB-465(Vol.5)) 

Probabilistic methods in reactor licensing, 4:3424 

POWER SUPPLIES 
See also RADIO EQUIPMENT POWER SUPPLIES 
POWER SUPPLIES/FAULT TREE ANALYSIS 
Reliability analyses of class IE power systems, 4:3419 
POWER SUPPLIES/POWER TRANSMISSION LINES 
Magnetic insulation of high voltages in vacuum: comparison of 
experiment with simulations, 4:4829 (SAND-78-1145C) 
POWER SUPPLIES/RELIABILITY 
Reliability analyses of class IE power systems, 4:3419 
POWER SUPPLIES/SPARK GAPS 
High repetition rate burst-mode spark gap, 4:4830 (UCRL-80934) 
POWER SUPPLIES/SPECIFICATIONS 
JET pulse power supply system, 4:4831 
POWER SYSTEMS 
See also AC SYSTEMS 
DC SYSTEMS 
POWER SYSTEMS/CONTROL SYSTEMS 

Description of discrete supplementary controls for stability, 4:3114 

Sequential reduction of external networks for the security- and 
short circuit monitor in power system control centers, 4:3102 

Structural analysis of a class of automatic control circuits of 
power units under sliding steam pressure, 4:3045 

POWER SYSTEMS/COST 

The effect of costing losses on M.V. system design, 4:3096 (PB- 
276655) 

POWER SYSTEMS/DATA ANALYSIS 

Consolidating power plant data systems. Final report, 4:3736 
(EPRI-NP-836) 

POWER SYSTEMS/DATA COMPILATION 

Consolidating power plant data systems. Final report, 4:3736 
(EPRI-NP-836) 

POWER SYSTEMS/ENERGY LOSSES 

The effect of costing losses on M.V. system design, 4:3096 (PB- 
276655) 

The improvement in voltage regulation, diversity and losses 
caused by the interconnection of L. V. networks, 4:3097 (PB- 
276938) 

POWER SYSTEMS/ENERGY STORAGE 

Energy stores in electric power supply systems, 4:3071 

Security assessment of power systems including energy storage. 
Progress report, January 1-March 31, 1978, 4:3090 (COO-4206- 
4 


POWER SYSTEMS/ENERGY STORAGE SYSTEMS 
Optimum evaluation of spinning reserve in a power system, 4:3026 
POWER SYSTEMS/EQUIPMENT PROTECTION DEVICES 
Sequential reduction of external networks for the security- and 
short circuit monitor in power system control centers, 4:3102 
Study on digital filters for protective relays of electric power 
systems, 4:3111 
POWER SYSTEMS/FAILURE MODE ANALYSIS 
Application of dynamic reliability evaluation method to model 
systems, 4:3110 
Method to evaluate dynamic reliability of power systems, 4:3109 
POWER SYSTEMS/LOAD MANAGEMENT 
Economic load scheduling of cascaded river systems by lambda 
method, 4:2701 


Optimal load dispatch using approximate linear programming, 
4:3115 

Optimum evaluation of spinning reserve in a power system, 4:3026 

Power management system (Patent), 4:3099 

Security assessment of power systems including energy storage. 
Progress report, January 1-March 31, 1978, 4:3090 (COO-4206- 
4) 


Simulation model for generating time-dependent load curves, 
4:3742 





POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 


POWER SYSTEMS/OFF-PEAK ENERGY STORAGE 
Energy stores in electric power supply systems, 4:3071 
POWER SYSTEMS/OPERATION 
What systems operators expect of generating units, 4:3030 
POWER SYSTEMS/OPTIMIZATION 
Optimal load dispatch using approximate linear programming, 
4:3115 
POWER SYSTEMS/RELAYS 
Study on digital filters for protective relays of electric power 
systems, 4:3111 
POWER SYSTEMS/RELIABILITY 
Application of dynamic reliability evaluation method to model 
systems, 4:3110 
Method to evaluate dynamic reliability of power systems, 4:3109 
POWER SYSTEMS/STABILITY 
Description of discrete supplementary controls for stability, 4:3114 
Fast valving and neutral resistor application on a 600 MW fossil 
unit, 4:3113 
POWER SYSTEMS/SYSTEMS ANALYSIS 
Evaluation of throughput capacity of power supply systems, 
4:3101 
POWER SYSTEMS/VOLTAGE REGULATORS 
The improvement in voltage regulation, diversity and losses 
caused by the interconnection of L. V. networks, 4:3097 (PB- 
276938) 
POWER TRANSMISSION/REGIONAL ANALYSIS 
Evaluation of regional trends in power plant siting and energy 
transport, 4:3734 (ANL/AA-9) 
POWER TRANSMISSION LINES/ALARM SYSTEMS 
A leakage alarm for live line working, 4:3092 (PB-276219) 
POWER TRANSMISSION LINES/DYNAMIC LOADS 
Longitudinal unbalanced loads on transmission line structures. 
Final report, 4:3091 (EPRI-EL-643) 
POWER TRANSMISSION LINES/ELECTRIC FIELDS 
Electric fields close to ground lightning flashes, 4:3093 (PB- 
276220) 
POWER TRANSMISSION LINES/ELECTRICAL FAULTS 
A failure mechanism in surge diverters, 4:3095 (PB-276606) 
POWER TRANSMISSION LINES/ELECTROMAGNETIC 
PULSES 
Small aperture on a multiconductor transmission line filled with 
inhomogeneous dielectrics. Report No. 2 (final) 1 May 1976-30 
Sep 1977, 4:3089 (AD-A-050099) 
POWER TRANSMISSION LINES/LEAKAGE CURRENT 
A leakage alarm for live line working, 4:3092 (PB-276219) 
A leakage current detector for in situ testing of 33kV surge 
diverters, 4:3094 (PB-276513) 
POWER TRANSMISSION LINES/OVERVOLTAGE 
Electric fields close to ground lightning flashes, 4:3093 (PB- 
276220) 
POWER TRANSMISSION LINES/STATIC LOADS 
Longitudinal unbalanced loads on transmission line structures. 
Final report, 4:3091 (EPRI-EL-643) 
POWER TRANSMISSION LINES/STRESS ANALYSIS 
Longitudinal unbalanced loads on transmission line structures. 
Final report, 4:3091 (EPRI-EL-643) 
POWER TRANSMISSION LINES/SUPPORTS 
Specific features of engineering calculations of supports of aerial 
power lines subjected to the effect of variable loads, 4:3100 
POWER TRANSMISSION LINES/SURGES 
A leakage current detector for in situ testing of 33kV surge 
diverters, 4:3094 (PB-276513) 
POWER-BURST FACILITY USAEC 
See PBF REACTOR 
POWER-COOLING-MISMATCH ACCIDENTS/DEPARTURE 
NUCLEATE BOILING 
Fuel rod cladding temperature during film boiling, 4:3471 
POWER-COOLING-MISMATCH ACCIDENTS/FILM 
BOILING 
Fuel rod cladding temperature during film boiling, 4:3471 
POWER-COOLING-MISMATCH ACCIDENTS/FISSION 
PRODUCT RELEASE 
Fission-gas release from irradiated PWR fuel during simulated 
PCM-type accidents: progress report, 4:3383 (NUREG/CR- 
0088) 
POWER-COOLING-MISMATCH ACCIDENTS/FUEL 
ELEMENT FAILURE 
Performance of unirradiated and irradiated PWR fuel rods tested 
under power-cooling-mismatch conditions, 4:3483 
PRASEODYMIUM CHLORIDES/CHEMICAL PROPERTIES 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (1S-T-828) 
PRASEODYMIUM CHLORIDES/SYNTHESIS 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
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PRASEODYMIUM CHLORIDES/THERMODYNAMIC 
PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
Investigation of highly reduced halides of cerium, praseodymium, 
and neodymium, 4:4020 (IS-T-828) 
PRASEODYMIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 
PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE GRADIENTS/CALCULATION METHODS 
Calculation of pressure and temperature profiles in multiphase 
pipelines and simple pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 
PRESSURE SUPPRESSION/HYDRODYNAMICS 
1/5-scale experiment of a Mark I boiling-water reactor pressure- 
suppression system under hypothetical LOCA conditions, 
4:3519 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Real time monitoring of pressure vessels by acoustic emission, 
4:3309 
PRESSURE VESSELS/CLOSURES 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
PRESSURE VESSELS/CONSTRUCTION 
Ten years of construction of spherical high pressure gas containers 
in Berlin, 4:4096 
PRESSURE VESSELS/DESIGN 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
PRESSURE VESSELS/ECONOMICS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
PRESSURE VESSELS/FABRICATION 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
PRESSURE VESSELS/FRACTURES 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
PRESSURE VESSELS/HOLOGRAPHY 
Nondestructive crack detection in pressure vessels and reactor 
components by optical holography, 4:3310 
PRESSURE VESSELS/MATERIALS 
Assessment of materials technology of pressure vessels and piping 
for coal conversion systems, 4:2175 (ORNL-5238) 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Study of the irradiation-induced embrittlement of pressure vessel 
steels of the A 508 cl.3 and A 533B cl.1 types and of the 
influence of chemical composition, 4:3978 
PRESSURE VESSELS/SEALS 
Absorbing seals for nuclear reactors (Patent; LMFBR), 4:3256 
PRESSURE VESSELS/STRESS ANALYSIS 
Stress analysis of cylindrical pressure vessels with closely spaced 
nozzles by the finite-element method. Volume II. Vessels with 
two nozzles under external force and moment loadings (MUFT- 
NOZZLE code), 4:3305 (NUREG/CR-0132) 
PRESSURE VESSELS/ULTRASONIC TESTING 
Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Analysis before 
test, 4:3307 (NUREG/CR-0288) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS/ACTIVITY LEVELS 
Iodine spiking in BWR and PWR coolant systems, 4:3493 
PRIMARY COOLANT CIRCUITS/CHEMICAL REACTION 
KINETICS 
Analysis of the methods utilized in OXIDE-3 (HTGR), 4:3361 
(BNL-NUREG-50810) 
PRIMARY COOLANT CIRCUITS/PRESSURE GRADIENTS 
Computer code DAPSY for the calculation of pressure wave 
propagation in the primary coolant system of light water 
reactors, 4:3446 
PRIMARY COOLANT CIRCUITS/PUMPS 
C-E/EPRI two phase primary pump performance program, 
4:3481 
PRIMARY COOLANT CIRCUITS/RADIOACTIVITY 
TRANSPORT 
Role of transition and lanthanide metal carbonyls in various 
HTGER safety-related problems, 4:3498 
TRAP: a computer code for the analysis of radionuclide transport 
in LWR primary systems during hypothetical terminated 
LOCA's, 4:3494 
PROCESS DEVELOPMENT UNITS 
See also PILOT PLANTS 
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PROCESS DEVELOPMENT UNITS/PERFORMANCE 
TESTING 
Operation of the Westinghouse fluidized bed devolatilizer with a 
variety of coal feedstocks, 4:2197 
PROCESS HEAT REACTORS/COAL GASIFICATION 
High temperature technology, 4:2351 
Steam gasification of coal in an internally heated fluidized bed, 
4:2193 
PROCESS HEAT REACTORS/ECONOMICS 
Use of nuclear reactor heat in ferrous metallurgy, 4:3299 
PROCESS HEAT REACTORS/HYDROGEN PRODUCTION 
High temperature technology, 4:2351 
PROCESS HEAT REACTORS/PLANNING 
Use of nuclear reactor heat in ferrous metallurgy, 4:3299 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (ORES) 
See ORE PROCESSING 
PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/ELECTRON BEAMS 
Theoretical research (Fusion target physics, reactor research, 
power flow and diode theory, diode code development), 4:4878 
(SAND-78-0080) 
PROJECTILES 
Seismic determination of impact times of supersonic projectiles, 
4:4254 (SAND-78-1077) 
PROLIFERATION 
Legislative imperatives for California. New criteria for nuclear 
fuel cycle licensing in the light of U.S. anti-proliferation 
policies, 4:3652 (P-5889) 
Nuclear power development and non-proliferation, 4:3408 
PROLIFERA TION/GOVERNMENT POLICIES 
Nuclear power and nuclear weapons proliferation. Volume II. 
Appendices, 4:2660 (NP-23363/2) 
PROLIFERATION/HAZARDS 
Nuclear power and nuclear weapons proliferation. Volume II. 
Appendices, 4:2660 (NP-23363/2) 
PROLIFERA TION/SAFEGUARDS 
Nuclear power and nuclear-weapons proliferation, 4:2657 
PROMETHIUM 147/HEALTH HAZARDS 
Radiation dose estimates from timepieces containing tritium or 
promethium-147 in radioluminous paints, 4:4515 (NUREG/CR- 
0216) 
PROPAGATION (WAVE) 
See WAVE PROPAGATION 
PROPANE/YIELDS 
Nomographic method of determination of the output of ethane, 
propane, and butanes when separating gas condensate systems, 
4:2505 
PROPANOLS/CHEMICAL REACTION YIELD 
Catalysis of carbon monoxide hydrogenation by soluble 
mononuclear complexes, 4:2694 
PROPORTIONAL COUNTERS 
See also HE-3 COUNTERS 
WALL-LESS COUNTERS 
PROPORTIONAL COUNTERS/AMPLIFIERS 
Measurement of microdosimetric spectra using an amplifier with 
logarithmic response, 4:4219 (COO-3243-6) 
PROPORTIONAL COUNTERS/ELECTRICAL INSULATORS 
Influence of insulators adjacent to the collecting electrode in a 
proportional counter, 4:4216 (COO-3243-6) 
PROPORTIONAL COUNTERS/NOISE 
parameters influencing electronic noise in a typical 
microdosimetric arrangement, 4:4220 (COO-3243-6) 
PROPORTIONAL COUNTERS/PERFORMANCE 
Influence of insulators adjacent to the collecting electrode in a 
proportional counter, 4:4216 (COO-3243-6) 
PROSTAGLANDINS 
Prostaglandin synthetase dependent activation of 7,8-dihydro-7,8- 
dihydroxy-benzo(a)pyrene to mutagenic derivatives, 4:4481 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/PERFORMANCE TESTING 
Accelerated/abbreviated test methods of the low-cost silicon solar 
array project. study 4, task 3: encapsulation. Interim report. 1 
Apr 1976-24 Oct. 1977, 4:2796 (N-78-16440) 
PROTECTIVE COATINGS/PRODUCTION 
Process and equipment for the manufacture of a protective coating 
on the surface of optical reflectors (Patent), 4:2958 
PROTECTIVE COATINGS/WEATHERING 
Accelerated/abbreviated test methods of the low-cost silicon solar 
array project. study 4, task 3: encapsulation. Interim report. 1 
Apr 1976-24 Oct. 1977, 4:2796 (N-78-16440) 


PUMPS/POWER SUPPLIES 


PROTEINS/AVAILABILITY 
Outstanding symposia in food science and technology: 
unconventional protein sources, 4:2830 
PROTEINS/BIOCHEMISTRY 
Diverse applications of affinity labels, 4:4463 
PROTEINS/CHEMICAL RADIATION EFFECTS 
Crystalline ricin D, a toxic anti-tumor lectin from seeds of Ricinus 
communis, 4:4465 
PROTEINS/CRYSTALLIZATION 
Crystalline ricin D, a toxic anti-tumor lectin from seeds of Ricinus 
communis, 4:4465 
PROTEINS/PURIFICATION 
Crystalline ricin D, a toxic anti-tumor lectin from seeds of Ricinus 
communis, 4:4465 
PROTEINS/RADIOIMMUNOASSAY 
Radioimmunoassay of metallothionein, 4:4471 (PB-277048) 
PROTEINS/STRUCTURAL CHEMICAL ANALYSIS 
Molybdenum site of nitrogenase. Preliminary structural evidence 
from x-ray absorption spectroscopy, 4:4462 
PROTON BEAMS/BEAM BUNCHERS 
Buncher cavity for 750 keV protons, 4:4214 (BNL-50824) 
PROTON REACTIONS/FISSION 
Studies of low energy induced nuclear fission. Final report, 
December 15, 1975-December 14, 1976 (Summaries of research 
activities at Oregon State University), 4:4634 (RLO-2227-T7-32) 
PROTON REACTIONS/MULTIPLE SCATTERING 
Theoretical studies in nuclear reaction and nuclear structure. 
Progress report, August 1, 1977-July 31, 1978 (Summaries of 
research activities at the University of Maryland), 4:4652 (ORO- 
5126-48) 
PROTON-NEUTRON INTERACTIONS/P INVARIANCE 
Nuclear parity violation in neutron capture (Asymmetry, 
polarization), 4:4642 (COO-3064-1) 
PROTON-PROTON INTERACTIONS/ELASTIC SCATTERING 
Polarized proton-proton scattering at intermediate energies (Total 
cross sections, 400 to 1500 MeV, unitarity, partial waves), 
4:4612 (LA-UR-78-1572) 
PROTON-PROTON INTERACTIONS/PARTICLE 
PRODUCTION 
Possible dibaryon resonance in nucleon-nucleon partial wave 
analyses (Review), 4:4621 (ANL-HEP-CP-78-15) 
PROTONS/ENERGY LOSSES 
Measurements of W in methane-based issue-equivalent gas (0.12 to 
7.8 MeV), 4:4656 (COO-3243-6) 
PROTONS/PARTICLE PRODUCTION 
Residual proton production in deep-inelastic electron scattering, 
4:4607 
PROTONS/PARTICLE STRUCTURE 
Deep-inelastic e-p asymmetry measurements and comparison with 
the Bjorken sum rule and models of proton spin structure, 
4:4606 
PROTOPLASTS 
See PLANT CELLS 
PROTOTYPE LARGE BREEDER REACTOR 
See PLBR REACTOR 
PSEUDOPARTICLES 
See INSTANTONS 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
PUBLIC UTILITIES/RATE STRUCTURE 
Rate structure reform: a review of the current debate, 4:3621 
PUERTO RICO/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 
PUMPED STORAGE 
Use of solar radiation in large solar power plants with pumped 
storage, 4:2843 (CONF-760374-) 
PUMPS 
See also SOLAR WATER PUMPS 
TURBOMACHINERY 
PUMPS/DESIGN 
Seawater pump study: Ocean Thermal Energy Conversion 
Program. Final report (For ocean thermal power plants), 4:2871 
(COO-407 1-2) 
Submersible pumps and pumping equipment for underground 
installation, 4:2316 
PUMPS/PERFORMANCE 
Seawater pump study: Ocean Thermal Energy Conversion 
Program. Final report (For ocean thermal power plants), 4:2871 
(COO-407 1-2) 
Single-phase pump model for analysis of LMFBR heat transport 
systems, 4:3393 (NUREG/CR-0240) 
PUMPS/POWER SUPPLIES 
100 kilowatt-hours/day with R.T.C. silicon solar cells, 4:2760 
(CONF-760374-) 
Photocell power supply of a pumping system, 4:2773 (CONF- 
760374-) 
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PWR TYPE REACTORS 
See also BEAVER VALLEY-]1 REACTOR 

BEAVER VALLEY-2 REACTOR 
BIBLIS-A REACTOR 
FORKED RIVER-I] REACTOR 
GROHNDE REACTOR 
LOFT REACTOR 
OBRIGHEIM REACTOR 
SHIPPINGPORT REACTOR 
TIHANGE REACTOR 
TROJAN REACTOR 

PWR TYPE REACTORS/AFTER-HEAT 

Evaluation of fission product afterheat, 4:3161 

PWR TYPE REACTORS/ATWS 

Stability of pressurized water reactors during abnormal transients 

assuming protection system failures, 4:3443 
PWR TYPE REACTORS/AUXILIARY WATER SYSTEMS 
Fault tree analysis of an auxiliary feedwater system, 4:3410 
PWR TYPE REACTORS/BLOWDOWN 

Analysis of three-dimensional effects on PWR blowdown heat 
transfer, 4:3454 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 152, 
4:3384 (NUREG/CR-O0109) 

PWR blowdown heat transfer separate-effects program. Thermal- 
hydraulic test facility experimental data report for test 169, 
4:3395 (NUREG/CR-0257) 

PWR TYPE REACTORS/CONTAINMENT BUILDINGS 

RALOC: a new model for calculation of local hydrogen 
concentrations in subdivided containments under LOCA, 
aspects, 4:3516 

PWR TYPE REACTORS/CONTAINMENT SHELLS 

Acoustic emission testing for the integrity analysis of pressure 

containment structures, 4:3155 
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PWR TYPE REACTORS/FUEL PINS 

Embedded Zircaloy-sheathed cladding thermocouples, 4:3154 
(NUREG/CR-0271) 

PWR TYPE REACTORS/LOSS OF COOLANT 

Ballooning in Zircaloy fuel rod claddings in a loss-of-coolant 
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Embedded Zircaloy-sheathed cladding thermocouples, 4:3154 
(NUREG/CR-0271) 


QUANTUM FIELD THEORY/SYMMETRY BREAKING 


PWR TYPE REACTORS/TRANSIENTS 
Significance of extended PWR plant models in transient analysis, 


Thermal response of thermal hydraulic test facility (THTF) heater 
rods to hydraulic transients, 4:3479 
PYRANOMETERS/CALIBRATION STANDARDS 
Calibration standards and field instruments for the precision 
measurement of insolation, 4:2724 
PYRENE/HYDROGENATION 
Steric effects in phenanthrene and pyrene hydrogenation 
catalyzed by sulfided ni-w/al$sub 2$o$sub 3$, 4:2159 
PYREX/EMBRITTLEMENT 
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RADIOACTIVE WASTE FACILITIES/COST 

Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 18. Facility construction feasibility 
and costs by rock type, 4:2647 (Y/OWI/TM-36/18) 

RADIOACTIVE WASTE FACILITIES/DESIGN 

Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 12. Repository preconceptual 
design studies: shale, 4:2645 (Y/OWI/TM-36/12) 

Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 16. Repository preconceptual 
design studies: BPNL waste forms in salt, 4:2646 (Y/OWI/TM- 
36/16) 

Technical support for GEIS: radioactive waste isolation in 
geologic formations. Volume 10. Repository preconceptual 
design studies: granite, 4:2644 (Y/OWI/TM-36/10) 

RADIOACTIVE WASTE FACILITIES/PERFORMANCE 

TESTING 

Radioactive acid digestion test unit nonradioactive startup 
operations, 4:2609 (HEDL-SA-1422) 

RADIOACTIVE WASTE FACILITIES/SITE SELECTION 

Windscale inquiry. Comments on Mr. Justice Parker's conclusions, 
4:2592 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 

Radioactivity management and nuclear safety (Vitrification and 
underground disposal), 4:2616 

Waste management procedures for fusion-based central power 
stations, 4:2663 (BNL-50697 

RADIOACTIVE WASTE MANAGEMENT/HIGH-LEVEL 

RADIOACTIVE WASTES 

Workshops for state review of site suitability criteria for high-level 
radioactive waste repositories. analysis and recommendations. 
Volume 2, 4:2637 (PB-278114) 

RADIOACTIVE WASTE MANAGEMENT/MANPOWER 

A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 

National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB-277835) 

National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB-277836) 

National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 

National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 

National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 

National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 

National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 

National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 

National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 

National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 

National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 

National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB-277846) 

National environmental/energy workforce assessment. Illinois. 
Final report on phase 1, 4:4296 (PB-277847) 

National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB-277848) 

National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB-277849) 

National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 

National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 

National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 

National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 

National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 

National environmental/energy workforce assessment. 
Massachusetts. Final report on phase 1, 4:4304 (PB-277855) 

National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 
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National environmental/energy workforce assessment. Minnesota. 


Final report on phase 1, 4:4306 (PB-277857) 


National environmental/energy workforce assessment. Mississippi. 


Final report on phase 1, 4:4307 (PB-277858) 

National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 

National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB-277862) 

National environmental/energy workforce assessment. New 
Hampshire. Final report on phase 1, 4:4312 (PB-277863) 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB-277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB-277865) 


National environmental/energy workforce assessment. New York. 


Final report on phase 1, 4:4315 (PB-277866) 
National environmental/energy workforce assessment. North 
Carolina. Final report on p 1, 4:4316 (PB-277867) 
National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 


National environmental/energy workforce assessment. Ohio. Final 


report on phase 1, 4:4318 (PB-277869) 


National environmental/energy workforce assessment. Oklahoma. 


Final report on phase 1, 4:4319 (PB-277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 

National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB-277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB-277874) 

National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB-277877) 


National environmental/energy workforce assessment. Utah. Final 


report on phase 1, 4:4327 (PB-277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 

National environmental/energy workforce assessmen 
Washington. Final report on phase 1, 4:4330 (PB- 277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB-277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 

National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB-277889) 

National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB-277890) 


National environmental/energy workforce assessment. Region IV. 


Final report on phase 1, 4:4339 (PB-277892) 
National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB-277893) 


National environmental/energy workforce assessment. Region VI. 


Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. Region 
VII. Final report on phase 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB-277896) 


National environmental/energy workforce assessment. Region IX. 


Final report on phase 1, 4:4344 (PB-277897) 

National environmental/energy workforce assessment. Region X. 
Final report on phase 1, 4:4345 (PB-277898) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

RADIOACTIVE WASTE MANAGEMENT/PLANNING 

Integrated radioactive defense waste management plan. Volume I. 
Program management plan, 4:2641 (SRO-TWM-78-1(Vol.1)) 
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RADIOACTIVE WASTE PROCESSING 
See also IODOX PROCESS 
Equipment for treating a liquid containing radioactive substances 
(Patent), 4:3315 
Nuclear waste disposal, followed by discussion, 4:2651 
RADIOACTIVE WASTE PROCESSING/COMBUSTION 
Method for the disposal of tar generated when radioactive solid 
waste is burned (Patent), 4:2628 
RADIOACTIVE WASTE PROCESSING/DIGESTION 
Radioactive acid digestion test unit nonradioactive startup 
operations, 4:2609 (HEDL-SA-1422) 
RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 
COMBUSTION 
Status report on the fluidized bed incineration system for U.S. 
Department of Energy, Defense Waste, January-June 1977, 
4:2638 (RFP-2733) 
RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 
Exhaust ee treat equipment (Patent), 4:3314 
Method for the disposal of waste gases containing radioactive 
gases (Patent), 4:2629 
Selecting device for processing method of radioactive gaseous 
wastes (Patent), 4:2626 
RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Cation-exchange separation of cesium-137, strontium-90 and rare 
earths in nuclear fuel reprocessing waste, 4:2613 
RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Continuous treatment device of radioactive laundry waste 
(Pateent), 4:2620 
Filling method of radioactive wastes (Patent), 4:2621 
Method and apparatus for radioactive waste processing (Patent), 
4:2622 
Method for the disposal of radioactive waste liquids (Patent), 
4:2630 


Method for the disposal of liquid waste in an atomic power plant 
(Patent), 4:3341 
Process for the solidification of liquid radioactive wastes (Patent), 
4:2627 
Solidification process for radioactive wastes (Patent), 4:2633 
Treatment and disposal of liquid waste in the nuclear power 
industry, 4:2612 
RADIOACTIVE WASTE PROCESSING/MEETINGS 
Treatment, conditioning and storage of solid alpha-bearing waste 
and cladding hulls. Paris, 5-7 December 1977. Proceedings of 
the NEA/IAEA technical seminar, 4:2614 
RADIOACTIVE WASTE PROCESSING/RARE GASES 
Storage method of radioactive exhaust gases (Patent), 4:2619 
RADIOACTIVE WASTE PROCESSING/RESEARCH 
PROGRAMS 
Tritium waste control: April-June 1978 (Catalytic exchange 
detritiation; liquid waste decontamination; fixation in polymer 
impregnated concrete; management of high specific activity 
tritiated wastes), 4:2611 (MLM-2542) 
RADIOACTIVE WASTE PROCESSING/SLUDGES 
Filling method of radioactive wastes (Patent), 4:2621 
Method and apparatus for radioactive waste processing (Patent), 
4:2622 
RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Continuous bituminization plant, 4:2615 
Crystalline materials for the long-term storage of Hanford Nuclear 
Defense Waste, 4:2639 (RHO-SA-13) 
Device for radioactive waste processing (Patent), 4:2618 
Method for the disposal of radioactive waste liquids (Patent), 
4:2630 


Method of manufacturing a solidified body for storing radioactive 
wastes (Patent), 4:2623 
Process for the solidification of liquid radioactive wastes (Patent), 
4:2627 
Processing method of a radioactive waste resin (Patent), 4:2632 
Radioactive waste feed flow control in Waste Calcining Facility, 
4:2610 (ICP-1159) 
Reprocessing of fuel elements from German light-water reactors, 
4:2593 
Solidification process for radioactive wastes (Patent), 4:2633 
RADIOACTIVE WASTE STORAGE/ECONOMIC IMPACT 
Waste Isolation Pilot Plant environmental impact report: an 
outline of the input-output model and the impact projections 
methodology. Technical document, socioeconomic portion 
re and Lea Counties, New Mexico), 4:2640 (SAND-78- 
1) 
RADIOACTIVE WASTE STORAGE/MEETINGS 
Treatment, conditioning and storage of solid alpha-bearing waste 
and cladding hulls. Paris, 5-7 December 1977. Proceedings of 
the NEA/IAEA technical seminar, 4:2614 
RADIOACTIVE WASTE STORAGE/RARE GASES 
Storage method of radioactive exhaust gases (Patent), 4:2619 
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RADIOACTIVE WASTE STORAGE/SITE PREPARATION 
Mining methods used in the underground tunnels and test rooms at 
Stripa, 4:2635 (LBL-7081) 
RADIOACTIVE WASTE STORAGE/UNDERGROUND 
STORAGE 
Mining methods used in the underground tunnels and test rooms at 
Stripa, 4:2635 (LBL-7081) 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
Fusion fuel cycle solid radioactive wastes, 4:4854 (PNL-2719) 
Radioactive wastes. Part. 2, 4:2617 
RADIOACTIVE WASTES/CASKS 
Preliminary engineering studies of shipping casks for transporting 
canisters of solidified high-level radioactive waste. Final report, 
Revision 1, 4:2607 (RHO-C-6) 
RADIOACTIVE WASTES/CONTAINERS 
Air-tight disposing device for solid radioactive waste (Patent), 
4:2624 
RADIOACTIVE WASTES/MATERIALS HANDLING 
Air-tight disposing device for solid radioactive waste (Patent), 
4:2624 
RADIOACTIVE WASTES/PACKAGING 
Filling method of radioactive wastes (Patent), 4:2621 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Preliminary engineering studies of shipping casks for transporting 
canisters of solidified high-level radioactive waste. Final report, 
Revision 1, 4:2607 (RHO-C-6) 
RADIOACTIVITY TRANSPORT 
Sodium oxide aerosol behavior in a closed chamber under thermal 
convection flow (LMFBR), 4:3411 (JAPFNR-306) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOCHEMICAL ANALYSIS/QUALITY CONTROL 
Handbook for analytical quality control in radioanalytical 
laboratories, 4:4008 (PB-277254) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOMETRIC ANALYSIS/COMPARATIVE EVALUATIONS 
Plutonium analysis in spiked bovine tissues: an interlaboratory 
study, 4:4516 (BNWL-SA-6467) 
RADIOSENSITIZERS 
Experiments with the nitroimidazole Ro-07-0582 (Gamma 
radiation, cysteamine), 4:4489 (COO-3243-6) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/IRRADIATION PLANTS 
Planning guide for radiologic installations. fascicle 1 -- radiation 
therapy installations, 4:4076 (HRP-0018486) 
RADIUM/BIOLOGICAL EFFECTS 
Long-term effects of radium exposure in female dial workers: 
differential white blood cell count, 4:4497 
RADON/MONITORING 
Continuous radon survey in an active uranium mine, 4:2577 
RADON 222/DAUGHTER PRODUCTS 
Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of ***Rn free of its 
daughters, 4:4514 (CONF-760770-1) 
RADON 222/DOSE COMMITMENTS 
Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of 2?*Rn free of its 
daughters, 4:4514 (CONF-760770-1) 
RADON 222/RETENTION 
Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of ?*Rn free of its 
daughters, 4:4514 (CONF-760770-1) 
AIN 


See also ACID RAIN 
RAIN/PH VALUE 
Calculation of rainfall pH on a multistate scale, 4:4363 (PNL- 
2500(Pt.3)) 
RAINOUT 
See WASHOUT 
RANKINE CYCLE POWER SYSTEMS/WORKING FLUIDS 
Development of a 10 kW/sub e/ solar thermal power station, 
4:2864 (CONF-760374-) 
RARE EARTH ALLOYS/MEETINGS 
Rare earths and actinides, 1977, 4:3904 
RARE EARTHS 
See also GADOLINIUM 
SAMARIUM 
RARE EARTHS/ACTIVATION ANALYSIS 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
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RARE EARTHS/MEETINGS 
Rare earths and actinides, 1977, 4:3904 
RARE EARTHS/RECOVERY 
Cation-exchange separation of cesium-137, strontium-90 and rare 
earths in nuclear fuel reprocessing waste, 4:2613 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 
RARE GASES/ATOM-ATOM COLLISIONS 
Inelastic collisions of excited atoms. Annual report Oct 1976-Dec 
1977 (Molecular physics center, SRI International, Menlo Park, 
CA), 4:4586 (AD-A-050037) 
RATE STRUCTURE 
Electric Utility Rate Design Study: integration and interpretation 
of study results (Comparison of 5 participating utilities), 4:3739 
(NP-22568) 
RATE STRUCTURE/COMMUNICATIONS 
Rate structure reform: a review of the current debate, 4:3621 
RATE STRUCTURE/ELECTRIC UTILITIES 
Electric Utility Rate Design Study: ratemaking, the transition 
from costing to rate design (Virginia Electric and Power and 
Portland General Electric Companies), 4:3738 (NP-22567) 
RAW MATERIALS/PRODUCTION 
US raw material economy in 1976 (USA production: 1974-1976), 
4:2321 


REACTION INTERMEDIATES/RAMAN SPECTRA 
Flame measurements utilizing Raman scattering, 4:4065 
REACTOR ACCIDENTS 
See also ATWS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
Potential of recovery measures in connection with HTR pebble 
bed systems in heat-up accidents, 4:3449 
Reactor accidents and safety evaluation, 4:3528 
REACTOR ACCIDENTS/CHEMICAL REACTION KINETICS 
Analysis of the methods utilized in OXIDE-3 (HTGR), 4:3361 
(BNL-NUREG-50810) 
REACTOR ACCIDENTS/ENVIRONMENTAL EFFECTS 
Atmospheric studies related to a Hanford nuclear energy center, 
4:4382 (PNL-2500(Pt.3)) 
REACTOR ACCIDENTS/FLASHING 
Constitutive rate equations for flowing phases flashing at unequal 
velocities and temperatures, 4:3465 
REACTOR ACCIDENTS/HEAT TRANSFER 
Advanced numerical concepts in the RELAP/E thermal- 
hydraulics analysis computer program, 4:3462 
pyres 38 a computer code for water reactor accident and 
rational transient analyses, 4:3460 
REA‘ TOR ACCIDENTS/HYDRAULICS 
Advanced numerical concepts in the RELAP/E thermal- 
hydraulics analysis computer program, 4:3462 
ee a computer code for pe reactor accident and 
rational transient analyses, 4:3460 
REAC TOR ACCIDENTS/HYDRODYNAMICS 
Three dimensional two-fluid hydrodynamics code for a PWR 
reactor vessel (TRAC code), 4:3455 
REACTOR ACCIDENTS/RADIATION HAZARDS 
Consequences and their conservatism in the analysis of an HTGR 
core heatup accident, 4:3490 
Effects of accidental releases of radioactive material to the 
hydrosphere from land-based and floating nuclear plants, 4:3339 
Radiological consequences of a main steam line failure with large 
steam generator tube leaks, 4:3492 
REACTOR ACCIDENTS/RADIOACTIVITY TRANSPORT 
Sodium oxide aerosol behavior in a closed chamber under thermal 
convection flow (LMFBR), 4:3411 (JAPFNR-306) 
REACTOR ACCIDENTS/TWO-PHASE FLOW 
Comparisons on RELAP4 predictions with steady-state boiling 
two-phase flow data, 4:3470 
Numerical experience with the two-fluid model, RISQUE, 4:3464 
REACTOR CHARGING MACHINES/DESIGN 
Nuclear reactor fuel replacement system (Patent; BWR), 4:3180 
Refueling machine (Patent; LMFBR), 4:3238 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
CORE CATCHERS 
FUEL ELEMENTS 





REACTOR COMPONENTS/FRACTURE PROPERTIES 


REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR COMPONENTS/FRACTURE PROPERTIES 
BIGIF: fracture mechanics code for structures, 4:3304 (EPRI-NP- 
838 


REACTOR COMPONENTS/MANUFACTURING 
Companies holding nuclear certificates of authorization, 4:3281 
REACTOR COMPONENTS/PROTECTIVE COATINGS 
Metallic component with a chromium carbide base protective 
coating (Patent; HTGR; LMFBR), 4:3255 
REACTOR COMPONENTS/STRESS ANALYSIS 
MODSAP: a modified version of the Structural Analysis Program 
SAP IV for the static and dynamic response of linear and 
localized nonlinear structures (HTGR), 4:3194 (GA-A- 
14006(Rev.)) 
REACTOR COMPONENTS/SURFACE CLEANING 
Maintenance equipment for a fast reactor (Patent; LMFBR), 
4:3243 


REACTOR COMPONENTS/SYSTEM FAILURE ANALYSIS 

Common cause failures of reactor pressure components, 4:3414 

REACTOR COMPONENTS/ULTRASONIC TESTING 

Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Analysis before 
test, 4:3307 (NUREG/CR-0288) 

REACTOR CONTROL RODS 
See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 
(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 
REACTOR CONTROL SYSTEMS/DESIGN 
Reactivity correcting system of a reactor (Patent), 4:3326 
REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
RHR SYSTEMS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/MATHEMATICAL MODELS 
Energy approach to feedwater system modeling, 4:3195 
REACTOR COOLING SYSTEMS/PUMPS 

Single-phase pump model for analysis of LMFBR heat transport 
systems, 4:3393 (NUREG/CR-0240) 

REACTOR COOLING SYSTEMS/RADIOACTIVITY 

TRANSPORT 

Mass and activity transport in flowing sodium systems, 4:3218 
(HEDL-SA-1448) 

Tritium management in PWR plants, 4:3497 

REACTOR COOLING SYSTEMS/TRANSITION FLOW 

Slug-annular transition with particular reference to narrow 

rectangular ducts (BWR; PWR), 4:3150 (BNL-NUREG-24344) 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 

Method of constant flow rate injection of oxygen (Patent; BWR), 
4:3168 

Power plant chemistry, 4:3308 

REACTOR CORE DISRUPTION/FISSION PRODUCT 

RELEASE 

Radiological assessment models. Fifteenth quarterly report, 
March-May 1978 (LMFBR), 4:3369 (GEFR-14034-15) 

Review of aerosol problems and the theory of aerosol physics 
with particular reference to sodium cooled fast reactors, 4:3403 
(SRD-R-82) 

REACTOR CORE DISRUPTION/TWO-PHASE FLOW 

Survey of existing momentum exchange models in two-phase 
flows for use in the SIMMER fast reactor safety analysis code 
(LMFBR), 4:3388 (NUREG/CR-0167) 

REACTOR CORES/DESIGN 
Nuclear reactor (Patent; LMFBR), 4:3251 
REACTOR CORES/DUCTS 

Use of the structural method and of Laplace transformation in 
solving problems of heat transfer for ducts and pipes with 
intricately-shaped cross sections, 4:3319 

REACTOR CORES/FLUID FLOW 

Void distribution measuring method and its device (Patent: BWR), 

4:3178 
REACTOR CORES/PERFORMANCE 
Operational experience with Westinghouse cores (up to December 
31, 1977) (PWR), 4:3185 (WCAP-8183(Rev.7)) 
REACTOR CORES/PRESSURE RELEASE 
Rapid suppression device of reactor power, 4:3170 
REACTOR CORES/SEISMIC EFFECTS 
One-half-scale, two-imensional, two-axis seismic tests (HTGR), 
4:3364 (GA-A-14548) 
REACTOR CORES/SUPPORTS 
Core structure of a BWR type reactor (Patent), 4:3176 
Core supporting plate (Patent; BWR), 4:3166 
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REACTOR CORES/TEST FACILITIES 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
REACTOR DECOMMISSIONING 
Technology, safety, and costs of decommissioning a reference 
pressurized water reactor power station. Appendices, 4:3184 
(NUREG/CR-0130(Vol.2)) 
REACTOR FUEL ELEMENTS 
See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR KINETICS 
BRENDA: a dynamic simulator for a sodium-cooled fast reactor 
power plant, 4:3221 (NUREG/CR-0244) 
REACTOR KINETICS/CALCULATION METHODS 
Nodal method for solving transient fewgroup neutron diffusion 
equations (LMFBR), 4:3207 (ANL-78-51) 
PDQ-8 reference manual (LWBR development program), 4:3225 
(WAPD-TM-1266) 
REACTOR KINETICS/RESEARCH PROGRAMS 
Cooperative nuclear data and methods development. Tenth 
quarterly report, April-June 1978 (LMFBR), 4:3213 (GEFR- 
14074-10) 
REACTOR LICENSING 
Integration of operating experience into the reactor licensing 
process, 4:3285 
Interaction between licensing and light water reactor research in 
the Federal Republic of Germany, 4:3286 
Power Reactor Docket Information, 4:3277 (NUREG/PRDI-78/ 
9) 
Probabilistic methods in reactor licensing, 4:3424 
Report of a study of the Licensee Contractor and Vendor 
Inspection Program (LCVIP), 4:3276 (NUREG/CR-0217) 
Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision 1 to Section 9.1, 4:3262 
(NTISUB/B/201-0009-R3) 
REACTOR LICENSING/MANAGEMENT 
Annual report, 1977, 4:3274 (NUREG-0400) 
REACTOR LICENSING/REACTOR SAFETY 
Need for health and safety reviews in nuclear export licensing, 


4:4940 
REACTOR LICENSING/SPECIFICATIONS 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. | to Section 13.5, 4:3261 
(NTISUB/B-201-0013-R1) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9.2, 4:3259 
(NTISUB/B-201-009-R4) 

Standard Review Plan for the review of safety analysis reports for 
nuclear power plants, Revision No. 1 to Section 9, 4:3260 
(NTISUB/B-201-009-R5) 

REACTOR MATERIALS 

(See also specific materials.) 

See also NUCLEAR FUELS 
REACTOR MATERIALS/CORROSION 

Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 

REACTOR MATERIALS/ELECTROCHEMICAL CORROSION 

Aluminum-zircaloy galvanic couple in reactor water, 4:3306 
(NUREG/CR-0284) 

REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 

Effect of manganese and carbon content on irradiation response of 
a low-alloy steel, 4:3203 

Helium production in FBR out-of-core structural components, 
4:3215 (HEDL-SA-1439) 

Study of the irradiation-induced embrittlement of pressure vessel 
steels of the A 508 cl.3 and A 533B cl.1 types and of the 
influence of chemical composition, 4:3978 

REACTOR OPERATION/DATA 

Licensed operating reactors. Operating units status report, data as 
of 01-31-77 (U.S. commercial units), 4:3263 (NUREG-0020-2) 

Licensed operating reactors. Operating units status report, data as 
of 02-28-77 (U.S. commercial units), 4:3264 (NUREG-0020-3) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3265 (NUREG-0020-4(4-76)) 

Licensed operating reactors. Operating units status report, data as 
— (U.S. commercial units), 4:3266 (NUREG-0020-4(4- 

) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3267 (NUREG-0020-6) 

Licensed operating reactors. Operating units status report (U.S. 
commercial units), 4:3268 (NUREG-0020-8) 

Licensed operating reactors. Operating units status report, data as 
of 09-30-76 (U. S. commercial units), 4:3269 (NUREG-0020-10) 

Licensed operating reactors. Operating units status report, data as 
of 10-31-76 (U.S. commercial units), 4:3270 (NUREG-0020-11) 
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Licensed operating reactors. Operating units status report, data as 
of 11-30-76 (U.S. commercial units), 4:3271 (NUREG-0020-12) 

Licensed operating reactors. Operating units status report, data as 
of 04-30-77 (U.S. commercial units), 4:3272 (NUREG-0020-77/ 
5) 

Licensed operating reactors. Operating units status report, data as 
of 08-31-77 (U.S. commercial units), 4:3273 (NUREG- 
0020(Vol.4)(No.9)) 

REACTOR OPERATION/DATA COMPILATION 

World nuclear power plant capacity, 4:3130 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 

Applications of probabilistic risk assessment in the development of 
HTGR technology, 4:3426 

Conditions of design for thermal reactors: a revised approach, 
4:3439 

Development of event and event combinations for the floating 
nuclear plant design and the plant-site interface, 4:3525 

Potential impact of probabilistic safety analysis, 4:3425 

Probabilistic methods in reactor licensing, 4:3424 

Protection of nuclear power plants against external hazards, 
4:3504 

Safety and reliability criteria, 4:3415 

Safety problem of nuclear power, 4:3417 

Safety review of nuclear power plants in developing countries, 
4:3438 

Utility view of reactor safety, 4:3421 

REACTOR SAFETY/MEETINGS 
Proceedings of topical meeting on thermal reactor safety. 
Volumes I, II, and III, 4:3420 
REACTOR SAFETY/PUBLIC OPINION 
Effective communication on reactor safety issues, 4:3429 
REACTOR SAFETY/RESEARCH PROGRAMS 

CANDU reactor safety research program, 4:3436 

Contribution of the OECD nuclear energy agency to nuclear 
safety research, 4:3431 

NRC thermal reactor safety research program, 4:3432 

Safety research at EPRI: a status report, 4:3434 

Safety research program in Japan, 4:3435 

Thermal reactor safety research in France, 4:3433 

Thermal reactor safety CNEN research programs, 4:3437 

REACTOR SIMULATORS 

Safety training and simulators. V. Nuclear power generation plant 

(BWR), 4:3158 
REACTOR START-UP/OPTIMAL CONTROL 
Optimum adjusting method of fuel in a reactor (Patent; BWR), 


4:3163 
REACTOR TECHNOLOGY 
Sodium-NaK engineering handbook. Volume III. Sodium systems, 
safety, handling, and instrumentation (LMFBR), 4:3233 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Fission energy program of the U.S. Department of Energy, 4:3121 
(DOE/ET-0048(78)) 
REACTORS 
See also HEAVY WATER MODERATED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
THERMAL REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
REACTORS/EXPORTS 
Need for health and safety reviews in nuclear export licensing, 
4:4940 
REACTORS/OWNERSHIP 
Strategy for utilizing nuclear power, 4:3650 (CONF-7710136-) 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECURSION RELATIONS/ITERATIVE METHODS 
Quantitative universality for a class of nonlinear transformations, 
4:4677 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING (FUEL) 
See REPROCESSING 
REFRIGERANTS 
Suitable refrigerant for heat pumps - particularly for domestic heat 
pumps in Europe, 4:3800 
REFRIGERANTS/V APOR CONDENSATION 
Condensation of refrigerants on vertical fluted tubes, 4:2996 
(ORNL/TM-5848) 
REFRIGERATING MACHINERY 
See also REFRIGERATORS 
REFRIGERATING MACHINERY/DESIGN 
Large-scale cold generation, 4:3774 


RESIDENTIAL BUILDINGS/SPACE HEATING 


REFRIGERATORS/POWER SUPPLIES 
Some applications of photovoltaic solar energy, 4:2774 (CONF- 
760374-) 
REFUELING WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
REFUSE 
See SOLID WASTES 
REGENERATIVE FUEL CELLS/CATALYSTS 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
REGENERATIVE FUEL CELLS/ELECTROLYTES 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
REGION IX 
See WESTERN REGION 
REGION X 
See PACIFIC NORTHWEST REGION 
REGULATIONS 
See also POLLUTION REGULATIONS 
Cleaning up our Federal energy regulatory mess, 4:3716 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
RELAYS/PERFORMANCE 
Study on digital filters for protective relays of electric power 
systems, 4:3111 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WIND POWER 
Agriculture and energy (NSF-sponsored symposium; 52 papers), 
4:3748 
RENEWABLE ENERGY SOURCES/ENERGY CONVERSION 
Unconventional energy sources - development studies. Pt. 4, 
4:2812 
RENEWABLE ENERGY SOURCES/INFORMATION NEEDS 
Outstanding symposia in food science and technology: 
~inconventional protein sources, 4:2830 
RE: /EWABLE ENERGY SOURCES/SUPPLY AND DEMAND 
Systems study of our energy problems, 4:3705 (CONF-7710136-) 
RENEWABLE ENERGY SOURCES/TECHNOLOGY 
ASSESSMENT 
Unconventional energy sources - development studies. Pt. 4, 
4:2812 
REPROCESSING/TECHNOLOGY ASSESSMENT 
Development of the nuclear fuel reprocessing technology up to its 
current status, 4:2594 
RESEARCH PROGRAMS/MANAGEMENT 
Performance measurement system: contractor reporting 
instructions (LMFBR), 4:3211 (DOE/ET-0050/3(Rev.)) 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Housing and community development element of the state 
comprehensive plan, 4:3618 (PB-277813) 
Reduction of losses from heat emitters sited against external walls 
- anew approach. Memorandum report, 4:3795 (PB-277117) 
RESIDENTIAL BUILDINGS/HEATING SYSTEMS 
Design optimization and field verification of an integrated 
residential furnace, 4:4134 (EPA-600/7-77-073a) 
Performance of a thermal aerosol oil burner, 4:4135 (EPA-600/7- 
77-073a) 
RESIDENTIAL BUILDINGS/PASSIVE SOLAR HEATING 
SYSTEMS 
Earth-covered residence concept for humid continental region, 
4:2878 (CONF-780581-1) 
RESIDENTIAL BUILDINGS/SOCIO-ECONOMIC FACTORS 
Housing and community development element of the state 
comprehensive plan, 4:3618 (PB-277813) 
RESIDENTIAL BUILDINGS/SOLAR COOLING SYSTEMS 
Solar air-heating and cooling systems for residential and light 
commercial applications, 4:2893 (COO-2858-10) 
Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 
RESIDENTIAL BUILDINGS/SOLAR HEATING SYSTEMS 
Solar air-heating and cooling systems for residential and light 
commercial applications, 4:2893 (COO-2858-10) 
Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 
RESIDENTIAL BUILDINGS/SPACE HEATING 
Heating system with water heater recovery (Patent), 4:3797 
Reduction of losses from heat emitters sited against external walls 
- anew approach. Memorandum report, 4:3795 (PB-277117) 





RESIDENTIAL SECTOR/APPLIANCES 


_— SECTOR/APPLIANCES 
nergy consumption of household consumer products, 4:3746 
INF-7710136-) 
RESIDENTIAL SECTOR/ELECTRIC POWER 
Consumers’ attitude toward energy conservation in a middle-size 
city, 4:3673 (CONF-7710136-) 
RESIDENTIAL SECTOR/ENERGY ANALYSIS 
Household energy availability and use: a systems theory 
formulation, 4:3702 (CONF-7710136-) 
RESIDENTIAL SECTOR/ENERGY CONSERVATION 
Connecticut's Home Energy Savers’ Program. Final report, 4:3689 
(TID-28486) 
Consumers’ attitude toward energy conservation in a middle-size 
city, 4:3673 (CONF-7710136-) 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
Energy consumption of household consumer products, 4:3746 
(CONF-7710136-) 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
RESIDENTIAL SECTOR/ENERGY EFFICIENCY 
Residential energy design, 4:3791 (CONF-7710136-) 
RESIDENTIAL SECTOR/HEAT PUMPS 
Heat pumps without supplemental heat, 4:3792 (CONF-7710136-) 
RESIDENTIAL SECTOR/LAND USE 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
RESIDUAL FUELS/COMBUSTION PROPERTIES 
Impurities present in residual fuel oils used in thermal and 
thermoelectric power plants and their effects on combustion, 
4:2489 
Theoretical evaluation of the effect of some operating mode 
factors on formation of nitrogen oxides during residual oil 
combustion (Theoretical analysis.), 4:2490 
RESIDUAL FUELS/HYDROCRACKING 
Hydrocracking of bitumen and heavy oils at CANMET, 4:2547 
RESIDUAL LS/IMPURITIES 


Impurities present in residual fuel oils used in thermal and 
thermoelectric power plants and their effects on combustion, 
4:2489 

RESIDUAL FUELS/THERMAL CRACKING 
Hydrocracking of bitumen and heavy oils at CANMET, 4:2547 


RESIDUAL OILS 
See PETROLEUM RESIDUES 
RESIDUES 
See also ASHES 
RESIDUES/CHEMICAL COMPOSITION 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 
RESIDUES/GASIFICATION 
Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1978, 4:2169 (FE-2247-16) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE CONSERVATION 
Quantification of energy-resource consumption, 4:3679 (CONF- 
7710136-) 
RESOURCE CONSERVATION/MEETINGS 
Transcript: regional public meetings on the Resource 
Conservation and Recovery Act of 1976, 4:3712 (CONF- 
7703107-) 
RESOURCE CONSERVATION/PUBLIC OPINION 
Transcript: regional public meetings on the Resource 
Conservation and Recovery Act of 1976, 4:3712 (CONF- 
7703107-) 
RESOURCE RECOVERY ACTS/MEETINGS 
Transcript: regional public meetings on the Resource 
Conservation and Recovery Act of 1976, 4:3712 (CONF- 
7703107-) 
RESOURCE RECOVERY ACTS/PUBLIC OPINION 
Transcript: regional public meetings on the Resource 
Conservation and Recovery Act of 1976, 4:3712 (CONF- 
7703107-) 
RETORTS 
See also CHEMICAL REACTORS 
RETORTS/DESIGN 
Method and apparatus for processing oil shale (Patent), 4:2545 
REVEGETATION/RESEARCH PROGRAMS 
Land Reclamation Laboratory: Jim Bridger mine site description 
of research, 4:2253 (ANL/LRP-TM-9) 
REVERSE-FIELD PINCH/DESIGN 
Toroidal fusion reactor design based on the reversed-field pinch, 
4:4809 (LA-7399-T) 
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REVERSE-FIELD PINCH/PLASMA SIMULATION 
Contribution to RFP workshop, session 5. Heating and diffusion, 
4:4728 (COO-2456-57) 
'UM ALLOYS/HYPERFINE STRUCTURE 
ESR and spin-lattice relaxation of Nd® in a metallic host: LaRhe, 
4:3917 


RHENIUM ALLOYS/SUPERCONDUCTIVITY 
Effects of thermal relaxation on an amorphous superconducting 
Zr-Rh alloy, 4:3936 (CALT-822-102) 
RHEOLOGY/ENVIRONMENTAL EFFECTS 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
RHEOLOGY/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
RHO-765 RESONANCES/RADIATIVE DECAY 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR (Cross section), 
4:4605 (BNL-24557) 
RHODE ISLAND/COAL DEPOSITS 
The Pennsylvanian coal-bearing strata of the Narragansett Basin, 
Massachusetts and Rhode Island. Interim report 1 Jun-21 Dec 
76, 4:2257 (PB-277194) 
RHODE ISLAND/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 
RHODIUM/CHEMICAL REACTIONS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
RHODIUM/DISPERSIONS 
Conference on catalyst deactivation and poisoning. Program and 
extended abstracts (Abstracts), 4:2450 (PUB-238) 
RHR SYSTEMS 
(Residual heat removal.) 
RHR SYSTEMS/RELIABILITY 
BWR decay heat removal system appraisal, 4:3363 (EPRI-NP-861) 
RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RICHLAND NPR REACTOR 
See N-REACTOR 
RICINUM COMMUNIS 
See CASTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGS (STORAGE) 
See STORAGE RINGS 
RISER CRACKING 
See COAL LIQUEFACTION 
RIVERS 
See also COLUMBIA RIVER 
POTOMAC RIVER 
RIVERS/WATER POLLUTION 
Desalination of brackish mine waters by reverse osmosis, 4:2254 
(CONF-760588-P4) 
ROADS/BUILDING MATERIALS 
Use of ash in embankment construction, 4:3818 
ROCK BEDS 
Rock bed heat accumulators, 4:3555 (CONF-770955-) 
ROCK BEDS/SENSIBLE HEAT STORAGE 
Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 
ROCK BURSTS/CONTROL 
Application of experience and research to gas outburst directives, 
4:2318 


ROCK BURSTS/FORECASTING 
Application of experience and research to gas outburst directives, 
4:231 
Outburst prediction, 4:2332 
ROCK DRILLING/DRILL BITS 
Review of attachment of Stratapax using gas pressure diffusion 
bonding, 4:4100 (SAND-78-0318C) 
ROCK MECHANICS/MONITORING 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
ROCKET REACTOR EXPERIMENTAL ROVER 
See ROVER REACTORS 
ROCKS/CHEMICAL COMPOSITION 
Thermoluminescence studies having applications to geology and 
archaeometry, 4:4547 (BNL-24606) 
ROCKS/ELECTROMAGNETIC SURVEYS 
Geophysical characterization using advanced data processing 
(Geophysical techniques to study structures between boreholes 
at construction sites), 4:4549 (UCRL-81294(Rev.1)) 
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ROCKS/HYDRAULIC FRACTURING 
— tests of an uncased shaft during borehole drilling, 
4:2433 


ROCKS/LITHOLOGY 
Influence of lithological variability of rocks on thermal conditions 
and distribution of temperature in the vertical cross-section of 
rock masses, 4:4550 
ROCKS/MELTING 
Model simulating fusion of the earth's crust rocks in presence of 
inhomogeneous convective, 4:3011 
ROCKS/PHOTON TRANSMISSION SCANNING 
Geophysical characterization using advanced data processing 
(Geophysical techniques to study structures between boreholes 
at construction sites), 4:4549 (UCRL-81294(Rev. 1)) 
ROCKS/SEISMIC SURVEYS 
Geophysical characterization using advanced data processing 
(Geophysical techniques to study structures between boreholes 
at construction sites), 4:4549 (UCRL-81294(Rev.1)) 
ROCKS/SORPTIVE PROPERTIES 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
ROCKS/TEMPERATURE DISTRIBUTION 
Influence of lithological variability of rocks on thermal conditions 
and distribution of temperature in the vertical cross-section of 
rock masses, 4:4550 
ROCKS/THERMODYNAMIC PROPERTIES 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058) 
ROCKY FLATS PLANT/WASTE WATER 
Reverse osmosis to achieve water control and recycle, 4:3833 
ROD BUNDLES/HEAT TRANSFER 
Heat transfer in the inlet length of fuel-elements modeling rod 
bundle in longitudinal air _* 18 
ROTARY ENGINES/DESIG 
Update of the procs ne ye on the new Audi NSU rotary engine 
generation, 4:3870 
ROTARY ENGINES/EXHAUST GASES 
Development on exhaust emissions and fuel economy of the rotary 
engine at Toyo Kogyo, 4:3871 
Update of the development on the new Audi NSU rotary engine 
generation, 4:3870 
ROTARY ENGINES/FUEL ECONOMY 
Development on exhaust emissions and fuel economy of the rotary 
engine at Toyo Kogyo, 4:3871 
ROTORS 
See also DARRIEUS ROTORS 
ROTORS/FABRICATION 
Status of electroslag processing for production of large rotor 
forgings. Final report, 4:3043 (EPRI-FP-799) 
ROVER REACTORS/FUEL CYCLE 
Rover process verification studies: sintered metal filters blowback 
system, 4:2588 (ICP-1165) 
RUBIDIUM FLUORIDES/CHEMICAL PREPARATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
RUBIDIUM FLUORIDES/FABRICATION 
Development of rubidium and niobium containing plastic foams. 
Final report, 4:3994 (UCRL-13883) 
RUBIDIUM ISOTOPES/NUCLEAR DATA COLLECTIONS 
Annual dose rate calculations for thermoluminescence dating, 
4:4058 (BNL-24571) 
RUBY ae Fan sept 
Discharge of high quality oer modulator of a ruby laser in a 
resonator with prism, 4:4120 
RUBY LASERS/OPTICAL PUMPING 
Mutual connection between changes in the characteristics of laser 
radiation and pumping tubes in prolonged operation, 4:4118 
RUBY LASERS/OSCILLATION MODES 
Dynamic theory of the spiked regime of ruby lasers, 4:4112 
RUNAWAY (REACTOR ACCIDE 
See EXCURSIONS 
RUTILE/CHEMICAL PREPARATION 
Improved electrically conductive and corrosion-resistant current 
collector and/or battery container (Patent), 4:3597 


Ss 


SAFEGUARDS 
See also IAEA SAFEGUARDS 
PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Performance analysis of an infrared interior intrusion detector, 
4:4255 (UCID-17888) 


SCHNELLER NATRIUMGEKUEHLTER REAKTOR 


SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALT DEPOSITS/MEETINGS 
Trip report: Hamburg, Federal Republic of Germany, Stripa, 
Sweden, Asse II and Clausthal-Zellerfeld, Federal Republic of 
Germany, 4:2650 (Y/OWI/TM-57) 
SALT DEPOSITS/THERMAL STRESSES 
Technical support for GEIS: radioactive waste isoltaion in 
geologic formations. Volume 19. Thermal analyses, 4:2648 (Y/ 
OWI/TM-36/19) 
SALTS/THERMOCHEMICAL HEAT STORAGE 
Chemical heat pump (hydrated salt heat pump), 4:2970 (CONF- 
770955-) 
Methanol-based single-substrate heat pump for solar thermal 
storage, 4:2971 (CONF-770955-) 
SAMARIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
SAMARIUM 152 TARGET/NEON 20 REACTIONS 
Evidence for ‘massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
SAMARIUM 154 TARGET/CARBON 12 REACTIONS 
Evidence for ‘massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
SAMARIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
SAND/PERMEABILITY 
Device for the study of radioisotope retention by soft earth 
material as a function of permeability, 4:4425 (LA-tr-78-57) 
SAND/TESTING 
Device for the study of radioisotope retention by soft earth 
material as a function of permeability, 4:4425 _— 57) 
SANDIA LABORATORIES/COMPUTER CODES 
Brief instructions for using the Sandia Mathematical Subroutine 
Library (version 7.2), 4:4927 (SAND-77-1441) 
SANDIA LABORATORIES/LIBRARIES 
Survey of the attitudes, opinions, and use patterns of the patrons 
of the Technical Library at Sandia Laboratories, Livermore, 
4:4904 (SAND-78-8220) 
SASKATCHEWAN/URANIUM DEPOSITS 
Geology and mineralogy of the Gaertner and Deilman uranium- 
nickel ore bodies in the Key Lake area, Canada, 4:2554 
SATELLITES 
Plume trajectories using satellite imagery, 4:4371 (PNL- 
2500(Pt.3 
SAUDI ARABIA/DESALINATION PLANTS 
Comparative analysis of different energy sources for desalination 
of water from the Red Sea and the Indian Ocean, 4:4073 
(CONF-760588-P2) 
SAUDI ARABIA/DESALINATION REACTORS 
Comparative analysis of different energy sources for desalination 
of water from the Red Sea and the Indian Ocean, 4:4073 
(CONF-760588-P2) 
SAUDI ARABIA/NUCLEAR POWER 
Nuclear desalination for Saudi Arabia: an appraisal, 4:3654 
SAVANNAH RIVER PLANT/AIR POLLUTION 
Technical progress in the alternate fuel cycle program ne 
of pollutants at Savannah River Laboratory), 4:4378 (P 
2500(Pt.3)) 
SAVANNAH RIVER PLANT/RADIOACTIVE EFFLUENTS 
Tritium in the Savannah River Estuary and adjacent marine 
waters, 4:4450 (DP-MS-78-27) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Integrated radioactive defense waste management plan. Volume I. 
Program management plan, 4:2641 (SRO-TWM-78-1(Vol.1)) 
SCANDINAVIA 
See also SWEDEN 
SCANDINAVIA/POWER TRANSMISSION 
New submarine power cable projects in Scandinavia, 4:3119 
SCANDIUM/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
SCATTERING/FOUR-BODY PROBLEM 
Quantum-mechanical few-body scattering equations with half-on- 
shell energy-independent subsystem input, 4:4633 (SLAC-209) 
SCATTERING/THREE-BODY PROBLEM 
Quantum-mechanical few-body scattering equations with half-on- 
shell energy-independent subsystem input, 4:4633 (SLAC-209) 
SCAVENGING/TRACER TECHNIQUES 
Tracer size distribution measurements, 4:4352 (PNL-2500(Pt.3)) 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 





SCHOOL BUILDINGS/ENERGY CONSERVATION 


SCHOOL BUILDINGS/ENERGY CONSERVATION 
Texas energy conservation program: schools (Workshop material), 
4:3 


:3697 
SCHOTTKY BARRIER DIODES/DESIGN 
Improvement of the yield of M-S solar cells by interfacial 
modifications, 4:2754 (CONF-760374-) 
SCHOTTKY BARRIER DIOCES/ELECTRICAL PROPERTIES 
Study of Au-(CdS) and Au-(CdS,ZnS) Schottky diodes, 4:2757 
(CONF-760374-) 
SCHOTTKY BARRIER DIODES/FABRICATION 
a hy siesre) and Au-(CdS,ZnS) Schottky diodes, 4:2757 
SCHOTTKY BARRIER DIODES/PERFORMANCE 
Yield = photocells with Schottky diodes, 4:2751 (CONF-760374-) 
RAPHY 


See SCINTISCANNING 
iG/IMAGE PROCESSING 
Practical clinical a —— of the computer in nuclear medicine, 
4:4483 (ORO-2401-114) 
METALS/RECYCLING 
There is still enough to be done. Metal recycling in the waste 
utilization program of the Federal Government, 4:3836 
INSTABILITY 


See HELICAL INSTABILITY 
SCRUBBERS/EFFICIENCY 
Electric s of ionizers hikes scrubber efficiency, 4:4169 
SCRUBBERS/PERFORMANCE 
Cleaning of from the incineration of waste materials, 4:3847 
SEA BED/ IOACTIVE WASTE DISPOSAL 
Nuclear power and radioactive waste: a sub-seabed disposal option 
(Book), 4:3658 
SEA BED/RESEARCH PROGRAMS 
Offshore technology pr: teAN Progress report, August 1, 1977- 
June 30, ey 4:4151 (SAND-78-1391) 
SEALS/DESIG 
Absorbing mend for nuclear reactors (Patent; LMFBR), 4:3256 
Rotary plug seal device for liquid metal cooled reactor (Patent), 
4:32 


SEALS/FRICTION 

Friction and wear of several compressor gas-path seal movements, 

4:4077 (N-78-15229) 
SEALS/MATERIALS TESTING 

Evaluation of seals for a geothermal logging tool, 4:2993 (SAND- 

78-0423C) 
SEALS/PERFORMANCE TESTING 

Evaluation of seals for a geothermal logging tool, 4:2993 (SAND- 

78-0423C) 
SEALS/WEAR 
Friction and wear of several compressor gas-path seal movements, 
4:4077 (N-78-15229) 
SEAWATER/BIOLOGICAL ACCUMULATION 
Accumulation of fossil CO2 in the atmosphere and the sea, 4:4449 
SEAWATER/DESALINATION 

Advanced desalination program: multibrine heater-multistage flash 
(MH-MSF) cycle, 4:4074 (CONF-760588-P2) 

Comparative analysis of different energy sources for desalination 
of water from the Red Sea and the Indian Ocean, 4:4073 
(CONF-760588-P2) 

Comparing different arrangements of — stations combined 
with sea-water distillation plants, 4: 

Gas turbine, an energy source for a distillation plant, 4:3065 
(CONF-760588-P2) 

Impact of rising fuel prices on regional water supply development 
based on desalinated water, 4:4070 (CONF-760588-P1) 

Increase in energy cost and high performance ratio desalting 
plants, 4:4069 (CONF-760588-P1) 

Loss of available energy in desalination plant, 4:4071 (CONF- 
760588-P1) 

Nuclear desalination for Saudi Arabia: an appraisal, 4:3654 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:3814 (CONF-760588-P1) 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:4072 (CONF-760588-P2) 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:4075 (CONF-760588-P3) 

Proceedings of the fifth international symposium on fresh water 
from the sea, 4:4012 (CONF-760588-P4) 

SEAWATER/DISTILLATION 

Concentration of heavy water in seawater distillation process, 

4:2664 (CONF-760588-P1) 
SEAWATER/HEAT TRANSFER 

Intensity of heat transfer of seawater and NaCl solutions under the 

conditions of one-phase and two-phase flow in the tubes, 4:3009 
CONF-760588-P1) 
SEAWATER/MIXING 

Tritium in the Savannah River Estuary and adjacent marine 

waters, 4:4450 (DP-MS-78-27) 
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SEAWEEDS/ANAEROBIC DIGESTION 
Methane production from aquatic biomass by anaerobic digestion 
of giant brown kelp, 4:2686 (CONF-780305-21) 
SECONDARY COOLANT CIRCUITS/RUPTURES 
Analysis of independent failure assumptions on postulated 
secondary high energy line ruptures, 4:3461 
SECURITY 
Dynamic signature verifier, 4:4259 (SAND-77-1750(Vol.3)(No.3)) 
SEDIMENTS/DIAGENESIS 
New approach to sediment diagenesis, 4:2395 
SEISMIC DETECTORS/DESIGN 
Seismic determination of impact times of supersonic projectiles, 
4:4254 (SAND-78-1077) 
SEISMIC DETECTORS/PERFORMANCE TESTING 
Seismic determination of impact times of supersonic projectiles, 
4:4254 (SAND-78-1077) 
SEISMIC DETECTORS/SITE SELECTION 
Verification of subsurface conditions at selected “rock” 
accelerograph stations in California, 4:4544 (NUREG/CR- 
0055(Vol.1)) 
SEISMIC WAVES/WAVE PROPAGATION 
Study of nonlinear effects on one-dimensional earthquake 
response. Final report, 4:4543 (EPRI-NP-865) 
SELENIUM/BIO ICAL EFFECTS 
Inhibitory effects of selenium on the mutagencity of 2- 
acetylaminofluorene (AAF) and AAF derivatives, 4:4468 
SELENIUM/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
SELENIUM/TOXICITY 
Effect of lead on gamma amino butyric acid synthesis, 4:4531 (PB- 
277022) 
SEMICONDUCTOR DEVICES 
See also THYRISTORS 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
Voyager electronic parts radiation program, volume 1. Final 
rt, 4:4247 (N-78-15162) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
See also MAGNETIC SEMICONDUCTORS 
SEMICONDUCTOR MATERIALS/CRYSTAL GROWTH 
Method of production of a heterostructure semiconductor 
waveguide configuration, 4:4665 
SENSIBLE HEAT STORAGE 
Underground storage of solar energy, 4:2968 (CONF-770955-) 
SENSIBLE HEAT STORAGE/RESEARCH PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
Applications of thermal energy storage to process heat and waste 
recovery in the aluminum industry, 4:3570 (CONF-770955- 


Application of thermal energy storage to waste heat recovery in 
ood processing industry, 4:3577 (CONF-770955-) 
High temperature thermal energy storage project overview, 
4:3578 (CONF-770955-) 
Low-temperature thermal energy storage program, 4:3558 
(CONF-770955-) 
Prediction of the performance of solid sensible heat thermal 
storage units, 4:3569 (CONF-770955-) 
Research on energy storage for solar thermal conversion, 4:2969 
(CONF-770955-) 
Thermal storage for highway vehicle propulsion, 4:3543 (CONF- 
770955-) 
Thermochemical energy storage and transport program overview, 
4:3556 (CONF-770955- 
SENSIBLE HEAT STORAGE/UNDERGROUND STORAGE 
Storage of cold water in groundwater aquifers for cooling 
purposes: Phase I, 4:3572 (CONF-770955-) 
ew storage in underground aquifers, 4:3566 (CONF- 
-) 


SERUM (IMMUNE) 
See IMMUNE SERUMS 
SERVICE WATER SYSTEMS 
See AUXILIARY WATER SYSTEMS 
SEWAGE/BIOCONVERSION 
Energy production from municipal wastes, 4:2687 (CONF-780729- 
1 


SEWAGE/COMBUSTION 
Energy production from municipal wastes, 4:2687 (CONF-780729- 
1 


SEWAGE/THERMOCHEMICAL PROCESSES 
Energy production from municipal wastes, 4:2687 (CONF-780729- 
1 


) 
SEWAGE/USES 
Pre-purification of household-domestic'sewage for flooding 
petroleum beds, 4:2431 
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SEWAGE/WASTE PROCESSING 
Pre-purification of household-domestic sewage for flooding 
petroleum beds, 4:2431 
SEWAGE SLUDGE/COMBUSTION 
Drying and incineration of sewage sludge, 4:3851 
SEWAGE SLUDGE/DRYING 
Drying and incineration of sewage sludge, 4:3851 
SHAFT EXCAVATIONS 
See also MINING 
RADIOACTIVE WASTE DISPOSAL 
SHAFT EXCAVATIONS/DRILLING 
Shaft sinking using the airlift method, 4:2287 
SHALE OIL/CHEMICAL COMPOSITION 
Characterization data for syncrudes and their implication for 
refining, 4:2239 
Identification of isoprenoids, steranes, and terpanes in Fischer 
assay retorted shale oils (Biological marker identification), 
4:2551 
SHALE OIL/COST 
Review and analysis of oil shale technologies. Volume II. True in 
situ technology, 4:2539 (FE-2343-6(Vol.2)) 
SHALE OIL/QUALITATIVE CHEMICAL ANALYSIS 
Identification of isoprenoids, steranes, and terpanes in Fischer 
assay retorted shale oils (Biological marker identification), 
4:2551 
SHALES 
See also OIL SHALES 
SHALES/THERMAL STRESSES 
Technical support for GEIS: radioactive waste isoltaion in 
geologic formations. Volume 19. Thermal analyses, 4:2648 (Y/ 
OWI/TM-36/19) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING/RADIATION STREAMING 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
SHIELDING/REACTOR CORES 
Gas-cooled reactor programs. Gas-cooled fast reactor program. 
Annual progress report, 31 Dec 1977, 4:3222 (ORNL-5426) 
SHIP PROPULSION REACTORS/RESEARCH PROGRAMS 
Fission energy program of the U.S. Department of Energy, 4:3121 
(DOE/ET-0048(78)) 
SHIPPINGPORT REACTOR/ENVIRONMENT 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
SHIPPINGPORT REACTOR/RADIATION MONITORING 
Beaver Valley Power Station and Shippingport Atomic Power 
Station. 1977 annual environmental report: radiological. Volume 
2, 4:3337 (NP-23295) 
HIPS 


See also TANKER SHIPS 
SHIPS/BOILERS 
Evaluation of techniques for improving combustion aboard ship. 
Part I. Marine boilers. Final report, 4:4141 (PB-277191) 
SHIPS/DESIGN 
Marine fisheries review, Volume 39, Number 10, October 1977, 
4:4519 (PB-277787) 
SHIPS/DIESEL ENGINES 
Some countermeasures to cope with the energy saving of marine 
propulsion diesel engines: reduced speed operations over a long 
riod, 4:3813 
SHIPS/ENVIRONMENTAL IMPACTS 
Environmental management of a ship channel-harbor complex. 
Sea grant report, 4:4454 (PB-278145) 
SHIPS/MONITORING 
Identification of e.m. spectrum by known pole sets, 4:4676 
SHOCK HEATING/ELECTRON TEMPERATURE 
Improved measurement of the electron temperature of a low 
density shock-heated argon plasma by means of microwaves, 
4:4715 


SHOCK WAVES 
Shock wave structure in a deuterium and xenon mixture, 4:4799 
SHOCK WAVES/WAVE PROPAGATION 
Earth Sciences Division, collected abstracts-1977 (Research 
programs), 4:4426 (UCRL-52514) 
Shock propagation in variable area ducts with changes: an 
extension of Chisnell’s method, 4:4068 
SHRIMP/AQUACULTURE 
Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. Annual report No. 
2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 
SHRUBS/PLANT BREEDING 
Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 


SILICON/PION PLUS REACTIONS 


in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 
SHRUBS/PLANT GROWTH 
Survey of viability of indigenous grasses, forbs and shrubs: 
techniques for initial acquisition and treatment for propagation 
in preparation for future land reclamation in the Fort Union 
Basin. Annual progress report, June 1, 1977-May 31, 1978, 
4:4421 (RLO-2232-T2-3) 
SIBERIA/COAL DEPOSITS 
Warmth and friendship abound in Siberia, 4:2281 
SILANES/CHEMICAL REACTIONS 
Organic Materials Division. Quarterly report, January through 
March 1978, 4:4004 (UCRL-50019-78-1) 
SILANES/PRODUCTION 
Low cost silicon solar array project, silicon materials task. 
Establishment of the feasibility of a process capable of low-cost, 
high-volume production of silane (Step I) and the pyrolysis of 
silane to semiconductor-grade silicon (Step II). Quarterly 
progress report, October-December 1977, 4:2778 (DOE/JPL/ 
954334-5) 
SILANES/PYROLYSIS 
Low cost silicon solar array project, silicon materials task. 
Establishment of the feasibility of a process capable of low-cost, 
high-volume production of silane (Step I) and the ae ag of 
silane to semiconductor-grade silicon (Step IT). Quarterl 
progress report, October-December 1977, 4:2778 (DOE/JPL/ 
954334-5) 
SILICA/CHEMICAL REACTION KINETICS 
Study of silica scaling from geothermal brines. Final report, 15 
November 1974-30 April 1977, 4:3006 (COO-2607-5) 
SILICA/HYPERFINE STRUCTURE 
ESR studies of hydrogen hyperfine spectra in irradiated vitreous 
silica, 4:4577 
SILICA/PRECIPITATION 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
Study of silica scaling from geothermal brines. Final report, 15 
November 1974-30 April 1977, 4:3006 (COO-2607-5) 
SILICA/SOLUBILITY 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
Water regime for supercritical units. Chapter 6. Solubility of 
impurities in the medium in supercritical units, 4:4017 (NP-tr- 


2018) 
SILICATES/ACTIVATION ANALYSIS 

Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in silicates by thermal neutron activation and inorganic 
ion exchange, 4:4007 

SILICON/ACTIVATION ANALYSIS 

Non-destructive determination of trace-element concentrations. 

Annual progress report, 4:4006 (ORO-5173-003) 
SILICON/COMPACTING 

Method of producing a fuel compact without a carbon binder 

(Patent; HTGR), 4:3199 
SILICON/CRYSTAL GROWTH 

Continuous liquid feed Czochralski growth. LSSA Large Area 
Silicon Sheet Task. Quarterly report No. 3, April-June 1978, 
4:2789 (DOE/JPL/954886-3) 

Continuous Czochralski process development. LSSA Large Area 
Silicon Sheet Task. Quarterly report No. 3, April-June 1978, 
4:2790 (DOE/JPL/954887-3) 

SILICON/DEPOSITION 

Growth of polycrystalline silicon layers on carbon substrate for 

application to solar cells, 4:2738 (CONF-760374-) 
SILICON/DIP COATING 

Silicon-on-ceramic coating process. Silicon sheet growth 
development for the Large-Area Silicon Sheet and Cell 
Development Tasks of the Low-Cost Silicon Solar Array 
Project. Quarterly report No. 8, December 28, 1977-March 28, 
1977, 4:2781 (DOE/JPL/954356-5) 

Silicon-on-ceramic solar cell development. Solar cell development 
for the cell development task of the Low-Cost Solar Array 
Project. Quarterly report No. 1, February 15-June 30, 1978, 
4:2782 (DOE/JPL/954356-6A) 

SILICON/EPITAXY 

Epitaxial silicon growth for solar cells. Quarterly report No. 2, 

4:2785 (DOE/JPL/9548 17-2) 
SILICON/ION CHANNELING 

Depth profile studies of extended defects induced by ion 

implantation in Si and Al, 4:3963 (SAND-78-0927C) 
SILICON/PHYSICAL RADIATION EFFECTS 

Depth profile studies of extended defects induced by ion 

implantation in Si and Al, 4:3963 (SAND-78-0927C) 
SILICON/PION PLUS REACTIONS 

Low energy pion scattering (50 MeV, differential cross sections, J, 

7), 4:4639 (COO-3244-67) 
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SILICON/PRODUCTION 

Evaluation of selected chemical processes for production of low- 
cost silicon (Phase II). Silicon material task, Low-Cost Solar 
Array Project. Tenth quarterly progress report, January 1- 
March 31, 1978, 4:2779 (DOE/JPL/954339-10) 

High velocity continuous-flow reactor for the production of solar 

grade silicon. Third quarterly report, March 25, 1978-June 24, 
1978, 4:2791 (DOE/JPL/954914-3) 

Low cost silicon solar array project, silicon materials task. 
Establishment of the feasibility of a process capable of low-cost, 
high-volume production of silane (Step I) and the pyrolysis of 
silane to semiconductor-grade silicon (Step IT). Quarterly 
progress report, October-December 1977, 4:2778 (DOE/JPL/ 
954334-5) 

Silicon solar cell development, 4:2733 (CONF-760374-) 

SILICON/SPUTTERING 

Influence of deposition conditions on sputter-deposited amorphous 

silicon, 4:2800 
SILICON 28/ENERGY LEVELS 

Low energy pion scattering (50 MeV, differential cross sections, J, 
1), 4:4639 (COO-3244-67) 

SILICON ALLOYS/MICROSTRUCTURE 

Microstructural development during low-dose irradiation (3 MeV 
Ni* ions), 4:3958 (CONF-780722-13) 

SILICON ALLOYS/PHYSICAL RADIATION EFFECTS 

Microstructural development during low-dose irradiation (3 MeV 
Ni* ions), 4:3958 (CONF-780722-13) 

SILICON ALLOYS/TENSILE PROPERTIES 
Design of duplex low carbon steels for improved strenght-weight 
applications, 4:3927 (LBL-6995) 
SILICON CARBIDES/CHEMICAL REACTIONS 
Interaction of LaC; and NdC, with SiC in HTGR particles, 4:3198 
SILICON CHLORIDES/HYDROGENATION 

Low cost silicon solar array project, silicon materials task. 
Establishment of the feasibility of a process capable of low-cost, 
high-volume production of silane (Step I) and the pyrolysis of 
silane to semiconductor-grade silicon (Step IT). Quarterly 
progress report, October-December 1977 (Silicon 
tetrachlorides), 4:2778 (DOE/JPL/954334-5) 

SILICON COMPOUNDS/THERMOELECTRIC PROPERTIES 

Thermoelectric conversion of solar energy by means of refractory 
Bi4Si compounds, 4:2824 (CONF-760374-) 

SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES/MILLING 

Effect of attrition milling on the reaction sintering of silicon 

nitride, 4:3980 (DOE/NASA/1040-78/2) 
SILICON NITRIDES/SINTERING 

Effect of attrition milling on the reaction sintering of silicon 

nitride, 4:3980 (DOE/NASA/1040-78/2) 
SILICON OXIDES/COMPRESSION 
Compression mechanisms in a-quartz structures: SiO2 and GeOz, 


4:3999 
SILICON OXIDES/CRYSTALLIZATION 
Controlled surface crystallization of fused silica by Li* -ion 
implantation, 4:3984 (SAND-78-0936C) 
SILICON OXIDES/ION IMPLANTATION 
Controlled surface crystallization of fused silica by Li* -ion 
implantation, 4:3984 (SAND-78-0936C) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Structural and trapping characteristics of a new A1 defect in 
vitreous silica, 4:3985 
SILICON SOLAR CELLS/DESIGN 
Silicon solar cell designs based on physical behavior in 
concentrated sunlight, 4:2801 
SILICON SOLAR CELLS/ELECTRIC CONTACTS 
Developments in polycrystalline silicon solar cells and a novel 
form of printed contact, 4:2737 (CONF-760374-) 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Electrical and optical properties of thin layers of doped SnO, and 
of the heterojunction SnO-Si (p or n), 4:2752 (CONF-760374-) 
Investigation of impurity redistribution in diffused layer on n* -p 
silicon solar cells parameters, 4:2736 (CONF-760374-) 
SILICON SOLAR CELLS/ENCAPSULATION 
Spraylon fluorocarbon encapsulation for silicon solar cell arrays. 
Final report, 4:2795 (N-78-16439) 
SILICON SOLAR CELLS/ETCHING 
Improving MIS silicon solar cells by HF-treatment of the 
insulating oxide layer, 4:2755 (CONF-760374-) 
SILICON SOLAR CELLS/FABRICATION 
Electrical and optical properties of thin layers of doped SnO2 and 
of the heterojunction SnO2-Si (p or n), 4:2752 (CONF-760374-) 
Epitaxial silicon growth for solar cells. Quarterly report No. 2, 
4:2785 (DOE/JPL/954817-2) 
Growth of polycrystalline silicon layers on carbon substrate for 
application to solar cells, 4:2738 (CONF-760374-) 
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Improving MIS silicon solar cells by HF-treatment of the 
insulating oxide layer, 4:2755 (CONF-760374-) 

Polycrystalline silicon p-n junctions, 4:2804 

Silicon-on-ceramic coating process. Silicon sheet growth 
development for the Large-Area Silicon Sheet and Cell 
Development Tasks of the Low-Cost Silicon Solar Array 
Project. Quarterly report No. 8, December 28, 1977-March 28, 
1977, 4:2781 (DOE/JPL/954356-5) 

Silicon-on-ceramic solar cell development. Solar cell development 
for the cell development task of the Low-Cost Solar Array 
Project. Quarterly report No. 1, February 15-June 30, 1978, 
4:2782 (DOE/JPL/954356-6A) 

SILICON SOLAR CELLS/IMPURITIES 

Investigation of impurity redistribution in diffused layer on n* -p 

silicon solar cells parameters, 4:2736 (CONF-760374-) 
SILICON SOLAR CELLS/ION IMPLANTATION 

Development of pulsed processes for the manufacture of solar 
cells. Quarterly progress report No. 2, 4:2784 (DOE/JPL/ 
954786-4) 

SILICON SOLAR CELLS/MANUFACTURERS 

100 kilowatt-hours/day with R.T.C. silicon solar cells, 4:2760 
(CONF-760374-) 

SILICON SOLAR CELLS/MANUFACTURING 

Automated array assembly. Final report, 4:2780 (DOE/JPL/ 
954352-4) 

Developments in polycrystalline silicon solar cells and a novel 
form of printed contact, 4:2737 (CONF-760374-) 

Phase 2 of the automated array assembly task of the low cost 
silicon solar array project. Technical quarterly report No. 1, 
September 27-December 31, 1977. Motorola report No. 2345/1, 
4:2786 (DOE/JPL/954847-1) 

Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Third quarterly report, April 1, 1978- 
June 30, 1978, 4:2787 (DOE/JPL/954873-3) 

Solar Array Manufacturing Industry Simulation (SAMIS). 
Computer program user's guide: release 1, 4:2799 (TID-28604) 

SILICON SOLAR CELLS/MATHEMATICAL MODELS 

Combined photovoltaic/thermal system studies, 4:2947 (SAND- 
78-7031) 

Influence of bandgap narrowing on the performance of silicon n-p 
solar cells, 4:2802 

Thin high-yield silicon solar cells, 4:2735 (CONF-760374-) 

SILICON SOLAR CELLS/PERFORMANCE 

Electrical and photovoltaic characteristics of indium-tin oxide/ 
silicon heterojunctions, 4:2808 

Heterostructures for silicon solar cells, 4:2753 (CONF-760374-) 

Investigation of epitaxial silicon photovoltaic cells, 4:2822 

Thin high-yield silicon solar cells, 4:2735 (CONF-760374-) 

SILICON SOLAR CELLS/PERFORMANCE TESTING 

Accelerated/abbreviated test methods of the low-cost silicon solar 
array project. study 4, task 3: encapsulation. Interim report, 1 
Apr 1976-24 Oct. 1977, 4:2796 (N-78-16440) 

Assessment of high-efficiency solar cells performance, 4:2734 
(CONF-760374-) 

Epitaxial silicon growth for solar cells. Quarterly report No. 2, 
4:2785 (DOE/JPL/954817-2) 

SILICON SOLAR CELLS/P-N JUNCTIONS 

Polycrystalline silicon p-n junctions, 4:2804 

SILICON SOLAR CELLS/POLYCRYSTALS 

Growth of polycrystalline silicon layers on carbon substrate for 

application to solar cells, 4:2738 (CONF-760374-) 
SILICON SOLAR CELLS/RESEARCH PROGRAMS 

Low-Cost Silicon Solar Array Project. Project quarterly report 5, 
April 1977-June 1977, 4:2776 (DOE/JPL/1012-4) 

SILICON SOLAR CELLS/SEMICONDUCTOR JUNCTIONS 

Electrical and photovoltaic characteristics of indium-tin oxide/ 
silicon heterojunctions, 4:2808 

SILICON SOLAR CELLS/SOLAR CONCENTRATORS 

Silicon solar cell designs based on physical behavior in 

concentrated sunlight, 4:2801 
SILICON SOLAR CELLS/SUBSTRATES 

Development of mullite substrates and containers. silicon sheet 
growth development for the Large Area Silicon Sheet Task of 
the Low-Cost Silicon Solar Array Project. Quarterly report No. 
2, 4:2788 (DOE/JPL/954878-2) 

SILICON SOLAR CELLS/TECHNOLOGY ASSESSMENT 

Silicon solar cell development, 4:2733 (CONF-760374-) 

SILICON SOLAR CELLS/USES 

Use and functioning of silicon solar cells in Africa, 4:2772 (CONF- 
760374-) 

SILICON SOLAR CELLS/WEATHERING 

Accelerated/abbreviated test methods of the low-cost silicon solar 
array project. study 4, task 3: encapsulation. Interim report, 1 
Apr 1976-24 Oct. 1977, 4:2796 (N-78-16440) 

SILICONES/SYNTHESIS 

Organic Materials Division. Quarterly report, January through 

March 1978, 4:4004 (UCRL-50019-78-1) 
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SILVER/BIOLOGICAL ACCUMULATION 
Trace metals in finfish from the New York Bight and Long Island 
Sound, 4:4446 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
SILVER/ECOLOGICAL CONCENTRATION 
Trace metal concentrations in sediments from Long Island Sound, 
4:4447 
SILVER/FRENKEL DEFECTS 
Efficiency of defect production in cascades, 4:3967 
SILVER/HEAVY ION REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
SILVER/PHYSICAL RADIATION EFFECTS 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 
SILVER 109 TARGET/CARBON 12 REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
SINGLE CRYSTALS 
See MONOCR YSTALS 
SINGLE-PARTICLE MODEL/ENERGY LOSSES 
One-body dissipation and the super-viscidity of nuclei, 4:4653 
SLAGS/WASTE PRODUCT UTILIZATION 
Use of ash in embankment construction, 4:3818 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/ECONOMICS 
Economics of coal slurry pipelining: transportation and non- 
transportation factors, 4:3721 
SMALL BUSINESSES/CONTRACTS 
Analysis of small business participation in the photovoltaic area of 
solar technology, 4:2793 (HCP/T4055-01) 
SMALL BUSINESSES/ENERGY CONSERVATION 
Texas energy conservation program: existing commercial, retail 
businesses (Workshop material), 4:3692 
Texas energy conservation program: existing commercial, 
groceries and supermarkets (Workshop material), 4:3698 
SMOKES/COMPARATIVE EVALUATIONS 
Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 4:4410 (ORNL/TM-6248) 
SMOKES/MEASURING INSTRUMENTS 
Optimizing the smoke chamber, 4:4257 (UCRL-80595) 
SNR REACTOR 
See SNR-1 REACTOR 
SNR-1 REACTOR/REACTOR LICENSING 
Consequences of the OVG Muenster’s decision on Kalkar, 4:3236 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
SODIUM/CORROSIVE EFFECTS 
Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 
SODIUM/MANUALS 
Sodium-NaK engineering handbook. Volume III. Sodium systems, 
safety, handling, and instrumentation, 4:3233 
SODIUM/PURIFICATION 
Recent work on sodium-cooled reactor purification systems, 
4:3217 (HEDL-SA-1446) 
SODIUM/REMOVAL 
Removal of sodium/sodium water reaction products from the 
MSG by reaction with organic solvents (LMFBR), 4:3220 (MP- 
45-SA-002) 
SODIUM/SENSIBLE HEAT STORAGE 
Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 
SODIUM BROMIDES/SPECIFIC HEAT 
Specific heats of aqueous solutions of NaCl, NaBr, and KCl: 
comparisons with related thermal properties, 4:4025 
SODIUM CARBONATES/CORROSIVE EFFECTS 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
January-March 1978, 4:2344 (ANL/CEN/FE-78-2) 
SODIUM CARBONATES/LATENT HEAT STORAGE 
Solar heat storage element for buildings (Patent), 4:2978 
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SODIUM CHLORIDES/CORROSIVE EFFECTS 
Regeneration of sulfated limestone from FBCs and corrosive 
effects of sulfation accelerators in FBCs. Quarterly report, 
January-March 1978, 4:2344 (ANL/CEN/FE-78-2) 
SODIUM CHLORIDES/EXPLORATION 
Stripping and testing of productive seams of the Lower Cambrian 
in Eastern Siberia, 4:2385 
SODIUM CHLORIDES/RECOVERY 
Desalination of mine waters in the Polish coal mining industry, 
4:2248 (CONF-760588-P1) 
SODIUM CHLORIDES/SPECIFIC HEAT 
Specific heats of aqueous solutions of NaCl, NaBr, and KCI: 
comparisons with related thermal properties, 4:4025 
SODIUM CHLORIDES/VISCOSITY 
Fundamental geosciences program. Annual report, 1977, 4:2988 
(LBL-7058 
SODIUM COMPOUNDS/MEMBRANE TRANSPORT 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 
SODIUM SULFATES/CORROSIVE EFFECTS 
Inhibition of hot salt corrosion by metallic additives, 4:3946 
(DOE/NASA/2593-78/2) 
SODIUM SULFATES/CRYSTALLIZATION 
Desalination of mine waters in the Polish coal mining industry, 
4:2248 (CONF-760588-P1) 
SODIUM SULFATES/LATENT HEAT STORAGE 
Eutectic binders for sodium sulfate in heat storage applications, 
4:3580 
SODIUM SULFATES/PHYSICAL PROPERTIES 
Sodium sulfate dekahydrate (Na2SO, . 10 H2O - Glauber’s salt) as 
a low to medium temperature phase change thermal storage 
material, 4:3575 (CONF-770955-) 
SODIUM SULFATES/THERMODYNAMIC PROPERTIES 
Sodium sulfate dekahydrate (Na2SO, . 10 H2O - Glauber’s salt) as 
a low to medium temperature phase change thermal storage 
material, 4:3575 (CONF-770955-) 
SODIUM-SULFUR BATTERIES/CONTAINERS 
Improved electrically conductive and corrosion-resistant current 
collector and/or battery container (Patent), 4:3597 
SODIUM-SULFUR BATTERIES/COST 
Interim cost estimates for advanced battery systems. Interim 
report, January 1, 1977-December 31, 1977, 4:3584 (EPRI-EM- 
742) 
SODIUM-SULFUR BATTERIES/ELECTRIC CONDUCTORS 
Improved electrically conductive and corrosion-resistant current 
collector and/or battery container (Patent), 4:3597 
SODIUM-SULFUR BATTERIES/MATERIALS 
Materials requirements for high performance secondary batteries, 
4:3594 
Use of sulfur and sulfur-containing compounds in energy 
conversion devices, 4:3600 
SODIUM-SULFUR BATTERIES/OFF-PEAK ENERGY 
STORAGE 
Energy stores in electric power supply systems, 4:3071 
SOIL MECHANICS/RESEARCH PROGRAMS 
ONR Tokyo Scientific Bulletin. Volume 2, Number 4. October- 
December 1977, 4:4896 (AD-A-050572) 
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See also PERMAFROST 
SOILS/CONTAMINATION 

Airborne soil concentrations (Pu), 4:4430 (PNL-2500(Pt.3)) 

Field particle deposition measurement by mass balance usin 
ambient radioactive particles and airborne soil, 4:4397 (PNL- 
2500(Pt.3)) 

Resuspension and transport of respirable particles on nonrespirable 
particles (Pu), 4:4429 (PNL-2500(Pt.3)) 

SOILS/NUTRIENTS 

Site susceptibility to leaching by H2SO, in acid rainfall, 4:4277 

(CONF-780573-2) 
SOILS/RADIOACTIVITY 

1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 

Environmental policy analysis, 4:3632 (PNL-2500(Pt.5)) 

Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 
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Device for the study of radioisotope retention by soft earth 
material as a function of permeability, 4:4425 (LA-tr-78-57) 

Some quantitative characteristics of the migration of plutonium- 
239 from water into soil, 4:4434 (LA-tr-78-54) 

Statistical activities during 1976 and the design and initial analysis 
of nuclear site studies (7*1Am, '°7Cs, ?°°Pu, 7*°Pu), 4:4431 
(BNWL-SA-6153(Rev.)) 

Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
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Statistical design and analysis in the cleanup of environmental 
radionuclide contamination. DRI publication No. 45012, 4:4432 
(NVO-1253-12) 

Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
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Long duration earth storage of solar energy, 4:2973 (CONF- 
770955-) 

SOLAR ABSORBERS/HONEYCOMB STRUCTURES 

Anti-loss cellular structure: association with a selective surface, 
4:2926 (CONF-760374-) 

Anti-loss cellular structure: effect of the cutoff wavelength of the 
material, 4:2927 (CONF-760374-) 

SOLAR ABSORBERS/SPECTRALLY SELECTIVE SURFACES 

Anti-loss cellular structure: association with a selective surface, 
4:2926 (CONF-760374-) 

SOLAR AIR CONDITIONING/DEMONSTRATION 

PROGRAMS 

ERDA National Solar Heating and Cooling Program, 4:2881 
(CONF-7706117-) 

SOLAR AIR CONDITIONING/ECONOMIC ANALYSIS 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR AIR CONDITIONING/TECHNOLOGY ASSESSMENT 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR AIR HEATERS/DESIGN 
Agricultural crop drying and space heating using a solar energy 
intensifier, 4:2917 (CONF-7710136-) 
SOLAR AIR HEATERS/FABRICATION 
Homemade solar energy collector, 4:2950 
SOLAR AIR HEATERS/PERFORMANCE 

Agricultural crop drying and space heating using a solar energy 

intensifier, 4:2917 (CONF-7710136-) 
SOLAR CELL ARRAYS 

AEROSOLEC-type power plant (System of solar cells, wind 
generators, storage batteries, and primary batteries), 4:2765 
(CONF-760374-) 

Electric power generator using sun and wind, 4:3018 

SOLAR CELL ARRAYS/COMMERCIALIZATION 

Solar generators power supplies for space flight and terrestrial 

application, 4:2815 
SOLAR CELL ARRAYS/DEMONSTRATION PROGRAMS 

Summary of field experience of photovoltaic modules at various 

MIT/LL test sites, 4:2775 (C 8) 
SOLAR CELL ARRAYS/DESIGN 

Solar array conceptual design for the Halley's comet ion drive 
mission, phase 2. Final report, 4:2794 (N-78-16438) 

SOLAR CELL ARRAYS/ENVIRONMENTAL IMPACTS 

Mission analysis of photovoltaic solar energy conversion. Volume 
I. Executive summary, 4:2840 (SAN-1101/PA8-1/1) 

SOLAR CELL ARRAYS/EQUIVALENT CIRCUITS 

~~ os diagram of solar cells (engineering point of view), 
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SOLAR CELL ARRAYS/MANUFACTURING 

Automated array assembly. Final report, 4:2780 (DOE/JPL/ 
954352-4) 

Phase 2 of the array automated assembly task for the low cost 
silicon solar array project. Third quarterly report, April 1, 1978- 
June 30, 1978, 4:2787 (DOE/JPL/954873-3) 

SOLAR CELL ARRAYS/MARKET 

Utilization of solar energy in developing countries: identifying 

some potential markets, 4:2836 (DOE/NASA/1022-78/41) 
SOLAR CELL ARRAYS/OPERATION 

Photocell power supply of a pumping system, 4:2773 (CONF- 
760374-) 

SOLAR CELL ARRAYS/PERFORMANCE 

Experiences with a 400 watt solar cell array in the Netherlands in 
= wohia) December 1974-December 1975, 4:2769 (CONF- 


sigue * field experience of photovoltaic modules at various 
MIT/LL test sites, 4:2775 (COO-4094-8) 

SOLAR CELL ARRAYS/PERFORMANCE TESTING 

Photovoltaic module design, qualification, and testing 

ification. Low-Cost Solar Array Project, 4:2777 (DOE/ 
JPL/1012-7) 

Preliminary work on photovoltaic solar electric generator for 
rural electrification at Universiti Sains Malaysia, 4:2766 (CONF- 
760374-) 

SOLAR CELL ARRAYS/POWER CONDITIONING CIRCUITS 

Effect of components on converters, 4:2767 (CONF-760374-) 

SOLAR CELL ARRAYS/RESEARCH PROGRAMS 

Low-Cost Silicon Solar Array Project. Project quarterly report 5, 

April 1977-June 1977, 4:2776 (DOE/JPL/1012-4) 
SOLAR CELL ARRAYS/REVIEWS 
Photovoltaic energy supply facilities (PVE), 4:2807 


ERA Vol. 4, No. 2 


SOLAR CELL ARRAYS/SPECIFICATIONS 
Photovoltaic module design, qualification, and testing 
specification. Low-Cost Solar Array Project, 4: 2997 (DOE/ 
JPL/1012-7) 
SOLAR CELL ARRAYS/TECHNOLOGY UTILIZATION 
Solar batteries and the possibilities of their utilization under 
terrestrial conditions, 4:2818 
SOLAR CELL ARRAYS/USES 
Some applications of photovoltaic solar energy, 4:2774 (CONF- 
760374- 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
COMBINED COLLECTORS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION STANDARDS 
Performance rating of photovoltaic solar generators for terrestrial 
applications, 4:2762 (CONF-760374-) 
SOLAR CELLS/CARRIER LIFETIME 
Application of transitory bulk photocurrents to the physical 
characterization of the base of semiconductor photocells, 4:2749 
(CONF-760374-) 
SOLAR CELLS/CARRIER MOBILITY 
Analysis of generation in space charge regions of solar cells, 
4:2803 
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CONCENTRATORS 
Solar age nudged forward, 4:2964 
SOLAR CELLS/COOLING 
High voltage photoelectric transformer operating at high intensity 
solar flux, 4:2770 (CONF-760374-) 
SOLAR CELLS/COVERINGS 
Novel cover slide for solar cells, 4:2739 (CONF-760374-) 
SOLAR CELLS/DEMONSTRATION PROGRAMS 
Photovoltaic test and demonstration project, 4:2763 (CONF- 


760374-) 
SOLAR CELLS/DESIGN 

Improvement of the yield of M-S solar cells by interfacial 
modifications, 4:2754 (CONF-760374-) 

Influence of an insulating layer on the efficiency of a 
semiconductor-insulator-semiconductor (sis) heterojunction 
solar cell, 4:2810 

SOLAR CELLS/EFFICIENCY 

Calculation of the mee of a heterojunction solar cell, 4:2756 
(CONF-760374- 

Influence of interface states and energy barriers on the efficiency 
of heterojunction solar cells, 4:2805 

Photovoltaic conversion of solar energy [by] using concentrated 
light, 4:2820 

Thermodynamic constraints, effective temperatures and solar 
cells, 4:2729 (CONF-760374-) 

SOLAR CELLS/ELECTRICAL PROPERTIES 
Junction potentials of strongly illuminated n* -p-p* solar cells, 
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SOLAR CELLS/EQUIVALENT CIRCUITS 
~_ equivalent diagram of solar cells (engineering point of view), 
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SOLAR CELLS/FILL FACTORS 
On the fill factor of solar cells, 4:2813 
SOLAR CELLS/MANUFACTURING 
Analysis of small business participation in the photovoltaic area of 
solar technology, 4:2793 (HCP/T4055-01) 
SOLAR CELLS/MATHEMATICAL MODELS 
Analysis of generation in space charge regions of solar cells, 
4:2803 
Characterization of a solar cell by a frequential photoelectric 
method, 4:2750 (CONF-760374-) 
Combined photovoltaic/thermal system studies, 4:2797 (SAND- 
78-7031) 
Influence of tunneling effects on the efficiency of heterojunction 
solar cells, 4:2811 
Influence of interface states and energy barriers on the efficiency 
of heterojunction solar cells, 4:2805 
Junction potentials of strongly illuminated n* -p-p* solar cells, 
4:2814 


Thermodynamic constraints, effective temperatures and solar 
cells, 4:2729 (CONF-760374-) 
SOLAR CELLS/MINIATURIZATION 
—— applications of photovoltaic converters, 4:2771 (CONF- 
60374-) 
SOLAR CELLS/OPTIMIZATION 
Optimal parameters for solar cell films, 4:2748 (CONF-760374-) 
SOLAR CELLS/PERFORMANCE TESTING 
Investigation of reliability attributes and accelerated stress factors 
of terrestrial solar cells. Second quarterly report, March 9, 1978- 
June 9, 1978, 4:2792 (DOE/JPL/954929-2) 
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Performance rating of photovoltaic solar generators for terrestrial 
applications, 4:2762 (CONF-760374-) 
Photovoltaic test and demonstration project, 4:2763 (CONF- 
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SOLAR CELLS/P-N JUNCTIONS 
Junction potentials of strongly illuminated n* -p-p* solar cells, 
4:2814 
SOLAR CELLS/POWER CONDITIONING CIRCUITS 
Combined photovoltaic/thermal system studies, 4:2797 (SAND- 
78-7031) 
SOLAR CELLS/RESEARCH PROGRAMS 
Analysis of small business participation in the photovoltaic area of 
solar technology, 4:2793 (HCP/T4055-01) 
Status report on the German experimental study for terrestrial 
solar electric generators, 4:2761 (CONF-760374-) 
SOLAR CELLS/SERVICE LIFE 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
SOLAR CELLS/SOLAR CONCENTRATORS 
Equipment for converting the energy of light into electrical 
energy (Patent), 4:2816 
Photovoltaic conversion of solar energy using optical 
concentration systems, 4:2768 (CONF-760374-) 
Photovoltaic conversion of solar energy [by] using concentrated 
light, 4:2820 
SOLAR CELLS/SOLID STATE PHYSICS 
Application of transitory bulk photocurrents to the physical 
characterization of the base of semiconductor photocells, 4:2749 
(CONF-760374-) 
Optimal parameters for solar cell films, 4:2748 (CONF-760374-) 
SOLAR CELLS/TECHNOLOGY ASSESSMENT 
French developments of silicon photovoltaic cells, 4:2730 (CONF- 
760374-) 
SOLAR CELLS/TEST FACILITIES 
Investigation of reliability attributes and accelerated stress factors 
of terrestrial solar cells. Second quarterly report, March 9, 1978- 
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SOLAR CELLS/TRANSPORT THEORY 
Influence of tunneling effects on the efficiency of heterojunction 
solar cells, 4:2811 
SOLAR CELLS/USES 
Autonomous power supply for emergency call pillars, 4:2764 
(CONF-760374-) 
Role of solar cells in the development of rural areas, 4:2821 
SOLAR CELLS/WEATHERING 
Final report on accelerated/abbreviated test methods for 
predicting life of solar cell encapsulants to Jet Propulsion 
Laboratory, California Institute of Technology for the 
Encapsulation Task of the Low-Cost Solar Array Project. 
Period covered: October 25, 1977-April 30, 1978, 4:2783 (DOE/ 
JPL/954458-10) 
SOLAR COLLECTORS 
See also COMBINED COLLECTORS 
CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
SOLAR COLLECTORS/ANTIREFLECTION COATINGS 
Vacuum-tight solar collector for water heating (Patent), 4:2960 
SOLAR COLLECTORS/CONFIGURATION 
Effect of the geometric arrangement of a collector array on the 
technical-economic performance of a fixed power utilization 
system, 4:2931 (CONF-760374-) 
SOLAR COLLECTORS/CONSTRUCTION 
Arrangement for a tube system of a solar collector (Patent), 4:2961 
SOLAR COLLECTORS/CONSUMER GUIDES 
Collector design, consumer's point of view, 4:2883 (CONF- 
7706117-) 
SOLAR COLLECTORS/COST 
Solar collector of glass, 4:2928 (CONF-760374-) 
SOLAR COLLECTORS/COVERINGS 
Filon panels: a technical report, 4:2949 
Geometrical spectral selective window, 4:2929 (CONF-760374-) 
Wall material for cell structures to reduce heat losses in solar 
collectors (Patent), 4:2955 
SOLAR COLLECTORS/DEMONSTRATION PROGRAMS 
National program for solar collector research, development, and 
commercialization, 4:2941 (LA-UR-78-1636) 
SOLAR COLLECTORS/DESIGN 
Solar collector of glass, 4:2928 (CONF-760374-) 
SOLAR COLLECTORS/FABRICATION 
Arrangement of the pipe systems of a solar collector, 4:2959 
Filon panels: a technical report, 4:2949 
Homemade solar energy collector, 4:2950 
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Vacuum-tight solar collector for water heating (Patent), 4:2960 
SOLAR COLLECTORS/HEAT LOSSES 
Wall material for cell structures to reduce heat losses in solar 
collectors (Patent), 4:2955 
SOLAR COLLECTORS/HEAT TRANSFER 
Arrangement for a tube system of a solar collector (Patent), 4:2961 
Arrangement of the pipe systems of a solar collector, 4:2959 
SOLAR COLLECTORS/RESEARCH PROGRAMS 
National program for solar collector research, development, and 
commercialization, 4:2941 (LA-UR-78-1636) 
SOLAR COLLECTORS/SOLAR TRACKING 
Test and analysis of a Northrup collector controller, 4:2943 (N-78- 
16432) 
SOLAR COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
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4:2934 (CONF-760374-) 
SOLAR COLLECTORS/THERMAL INSULATION 
Wall material for cell structures to reduce heat losses in solar 
collectors (Patent), 4:2955 
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SOLAR CONCENTRATORS/COST 
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concentrator. Final report, 4:2946 (SAND-78-7023) 
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Equipment for converting the energy of light into electrical 
energy (Patent), 4:2816 
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water lens), 4:2965 
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concentrator. Final report, 4:2946 (SAND-78-7023) 
SOLAR CONCENTRATORS/LENSES 
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water lens), 4:2965 
SOLAR CONCENTRATORS/OPTICS 
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approximation, 4:2962 
SOLAR COOLING SYSTEMS/ABSORPTION 
REFRIGERATION CYCLE 
Analysis of an improved solar-powered cooling system utilizing 
open-cycle absorbent regeneration, 4:2897 (LA-UR-78-1663) 
SOLAR COOLING SYSTEMS/BIBLIOGRAPHIES 
Solar energy research and technology applicable to non-residential 
construction. A selected, annotated bibliography, 4:2901 (PB- 
271528) 
SOLAR COOLING SYSTEMS/COMMERCIALIZATION 
Summary of proceedings of solar heating and cooling 
commercialization workshop, 4:2879 (CONF-7705115-(Summ.)) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Solar heating and cooling demonstration program contractors’ 
review. Summary and analysis of workshop and panel sessions 
held in New Orleans, Louisiana, December 5-7, 1977, 4:2907 
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SOLAR COOLING SYSTEMS/DESIGN 
Structuring design criteria for a demonstration project, 4:2884 
(CONF-7706117-) 
SOLAR COOLING SYSTEMS/EVACUATED TUBE 
COLLECTORS 
Solar air-heating and cooling systems for residential and light 
commercial applications, 4:2893 (COO-2858-10) 
SOLAR COOLING SYSTEMS/INSTALLATION 
Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 
SOLAR COOLING SYSTEMS/MEETINGS 
Solar energy in Pittsburgh: demonstration programs and plans, 
4:2880 (CONF-7706117-) 
Summary of proceedings of solar heating and cooling 
commercialization workshop, 4:2879 (CONF-7705115-(Summ.)) 
SOLAR COOLING SYSTEMS/OPERATION 
Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 
SOLAR COOLING SYSTEMS/OPTIMAL CONTROL 
Energy conservation through adaptive optimal control for a solar 
heated and cooled building, 4:2898 (LA-UR-78-2212) 
SOLAR COOLING SYSTEMS/PERFORMANCE 
Analysis of an improved solar-powered cooling system utilizing 
open-cycle absorbent regeneration, 4:2897 (LA-UR-78-1663) 
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Solar energy system performance evaluation: Radian Corporation 
Office Building, Austin, Texas, September 1977-May 1978, 
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Water by dehumidification of air saturated with vapor below 
80°C, 4:2921 (CONF-760588-P2) 

SOLAR DISTILLATION/ECONOMIC ANALYSIS 

Economical investigation of solar water distillation in Egypt, 
4:2923 (CONF-760588-P2) 

SOLAR DRYERS/DESIGN 

Analysis and development of a solar energy regenerated desiccant 
crop drying facility, 4:2916 (CONF-770955-) 

SOLAR ELECTRIC PROPULSION/SOLAR CELL ARRAYS 

Solar array conceptual design for the Halley's comet ion drive 
mission, phase 2. Final report, 4:2794 (N-78-16438) 

SOLAR ENERGY 

Eccnomic collection and efficient utilization of solar energy, 
4:2721 (CONF-760374-) 

Energy: a continuing bibliography with indexes. Issue 13 (1036 
items announced January 1--March 31, 1977), 4:3606 (NASA- 
SP-7043(13)) 

Solar situation in Pennsylvania, 4:3750 (CONF-7706117-) 

SOLAR ENERGY/BUDGETS 

The magnitude of the Federal solar energy program and the 

effects of different levels of funding, 4:3751 (PB-277018) 
SOLAR ENERGY/DEMONSTRATION PROGRAMS 

Solar energy research and development: program balance. Annex, 
Volume I, 4:2717 (HCP/M2693-01) 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR ENERGY/ECONOMIC ANALYSIS 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
SOLAR ENERGY/ECONOMIC IMPACT 
Solar energy’s impact on utilities is uncertain, 4:3753 
SOLAR ENERGY/INFORMATION CENTERS 

Pennsylvania Technical Assistance Program, 4:2716 (CONF- 
7706117-) 

SOLAR ENERGY/MARKETING RESEARCH 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR ENERGY/RESEARCH PROGRAMS 

Solar energy research and development: program balance. Annex, 
Volume I, 4:2717 (HCP/M2693-01) 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

The magnitude of the Federal solar energy program and the 
effects of different levels of funding, 4:3751 (PB-277018) 

SOLAR ENERGY/TECHNOLOGY ASSESSMENT 

Solar energy research and development: program balance. Annex, 
Volume I, 4:2717 (HCP/M2693-01) 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR ENERGY/TECHNOLOGY UTILIZATION 
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Solar energy: how soon, 4:2719 
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4:2727 (CONF-7706117-) 

SOLAR ENERGY CONVERSION/MEETINGS 

Solar electricity, 4:2714 (CONF-760374-) 

SOLAR ENERGY CONVERSION/REVIEWS 

Heliotechnology. solar energy and its conversion into electric 

energy, 4:2728 
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thermoelectric generators, 4:2823 (CONF-760374-) 

Thermoelectric conversion of solar energy by means of refractory 
B,4Si compounds, 4:2824 (CONF-760374-) 

SOLAR FLUX/CALCULATION METHODS 
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SOLAR FLUX/VARIATIONS 

Possible variations in atmospheric ozone related to the eleven year 
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SOLAR HEAT ENGINES/DESIGN 
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SOLAR-ASSISTED HEAT PUMPS 
Solar heated branch bank building, 4:2887 (CONF-7706117-) 
SOLAR HEATING SYSTEMS/AUXILIARY HEATING 
Solar energy systems with natural gas backup, 4:2899 (NP-23366) 
SOLAR HEATING SYSTEMS/BIBLIOGRAPHIES 
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4:2876 (BNL-24665) 
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Collector design, consumer's point of view, 4:2883 (CONF- 
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SOLAR HEATING SYSTEMS/DEMONSTRATION 

PROGRAMS 

Solar heating and cooling demonstration program contractors’ 
review. Summary and analysis of workshop and panel sessions 
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Agricultural crop drying and space heating using a solar energy 
intensifier, 4:2917 (CONF-7710136-) 

Air thermosiphon solar heating system: the Jones house, Santa Fe, 
New Mexico, 4:2896 (LA-UR-78-1642) 

Heating system utilizing solar energy as a heat source, 4:2909 

Solar heating (Patent), 4:2908 

Solar heating performance details of buildings in Coraopolis and 
North Hills, PA, 4:2890 (CONF-7706117-) 

Solar-heated animal shelters, 4:2892 (CONF-7710136-) 

Structuring design criteria for a demonstration project, 4:2884 
(CONF-7706117-) 

System design report, March 1978, 4:2894 (COO-4048-78-1) 

System for better utilization of solar energy for heating 
greenhouses, 4:2904 (SHS-IFSY-RU-75) 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR HEATING SYSTEMS/DISTRICT HEATING 

Storing sunlight underground: the Solaterre System, 4:2979 

SOLAR HEATING SYSTEMS/ECONOMIC ANALYSIS 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR HEATING SYSTEMS/ENERGY BALANCE 

Thermal balance of a solar house. Rapid calculation method, 

4:2912 
SOLAR HEATING SYSTEMS/EVACUATED TUBE 

COLLECTORS 

Solar air-heating and cooling systems for residential and light 
commercial applications, 4:2893 (COO-2858-10) 

SOLAR HEATING SYSTEMS/FINANCIAL INCENTIVES 

Financial incentives for solar energy in Pennsylvania: magnitude 
and direction of impact upon the investment decision. Working 
paper No. 41, 4:2900 (NP-23375) 

SOLAR HEATING SYSTEMS/INSTALLATION 

Solar heating and cooling of residential buildings. Sizing, 

installation, and operation of systems, 4:2911 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 

Macro-encapsulation of heat storage phase-change materials, 
4:3564 (CONF-770955-) 

—— wax heat-storage for solar-heated homes, 4:2977 (UCRL- 
80820) 

Solar heat storage element for buildings (Patent), 4:2978 

SOLAR HEATING SYSTEMS/MATHEMATICAL MODELS 

Paraffin wax heat-storage for solar-heated homes, 4:2977 (UCRL- 


80820) 
SOLAR HEATING SYSTEMS/MEETINGS 
Solar energy in Pittsburgh: demonstration programs and plans, 
4:2880 (CONF-7706117-) 
Summary of proceedings of solar heating and cooling 
commercialization workshop, 4:2879 (CONF-7705115-(Summ.)) 
SOLAR HEATING SYSTEMS/OPERATION 
Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 
SOLAR HEATING SYSTEMS/OPTIMAL CONTROL 
Energy conservation through adaptive optimal control for a solar 
heated and cooled building, 4:2898 (LA-UR-78-2212) 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Agricultural crop drying and - me! heating using a solar energy 
intensifier, 4:2917 (CONF-7710136-) 
Performance prediction and system sizing, 4:2885 (CONF- 
77061 17-) 
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Producing steam for heating and cooling applications: near tern, 
4:2886 (CONF-7706117-) 

Solar energy system performance evaluation: Radian Corporation 
Office Building, Austin, Texas, September 1977-May 1978, 
4:2905 (SOLAR/2002-78/14) 

Solar energy system performance evaluation: Terrell D. Moseley 
Office Building, Lynchburg, Virginia, February 1978-May 1978, 
4:2906 (SOLAR/2011-78/14) 

System for better utilization of solar energy for heating 
greenhouses, 4:2904 (SHS-IFSY-RU-75) 

SOLAR HEATING SYSTEMS/SIZE 

Performance prediction and system sizing, 4:2885 (CONF- 
7706117-) 

Solar heating and cooling of residential buildings. Sizing, 
installation, and operation of systems, 4:2911 

SOLAR HEATING SYSTEMS/SPECIFICATIONS 

System design report, March 1978, 4:2894 (COO-4048-78-1) 

SOLAR HEATING SYSTEMS/THERMAL EFFICIENCY 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR INDUSTRY/SIMULATION 

Solar Array Manufacturing Industry Simulation (SAMIS). 

Computer program user's guide: release 1, 4:2799 (TID-28604) 
SOLAR NEUTRINOS/NEUTRINO DETECTION 

Cross section of the reaction v + 7Li— 7Be + e” produced by 
solar neutrinos from the e~ + 7Be — ‘Li + v capture, 4:4637 
(BNL-tr-665) 

SOLAR POWER PLANTS 
See also OCEAN THERMAL POWER PLANTS 
ORBITAL SOLAR POWER PLANTS 
PHOTOVOLTAIC POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
SOLAR POWER PLANTS/ECONOMIC ANALYSIS 

Analysis of systems for the generation of electricity from solar 
radiation, 4:2839 (ORAU/IEA-78-12(R)) 

SOLAR POWER PLANTS/ENERGY ACCOUNTING 

Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 

SOLAR POWER PLANTS/LAND REQUIREMENTS 

Does solar energy demand more land surface, and more materials 
or energy investment than nuclear energy or fossil fuels. A 
preliminary study, 4:3749 (CONF-760374-) 

SOLAR POWER PLANTS/POWER SYSTEMS 

Effect of the characteristics of the electric network on the design 

of solar power plants, 4:2846 (CONF-760374-) 
SOLAR POWER PLANTS/PUMPED STORAGE 

Use of solar radiation in large solar power plants with pumped 
storage, 4:2843 (CONF-760374-) 

SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR PROCESS HEAT/TECHNOLOGY ASSESSMENT 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR RADIATION/GEOGRAPHICAL VARIATIONS 

Energy of solar radiation and its distribution all over the world 

with regard to conditions prevailing in Czechoslovakia, 4:2725 
SOLAR RADIATION/REFLECTION 
Radiation transfer through specular passages: a simple 
approximation, 4:2962 
SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/SPECTRAL REFLECTANCE 

Specular reflectance loss of solar mirrors due to dust 

accumulation, 4:2945 (SAND-78-1169C) 
SOLAR RIGHTS 

Utilizing the environment to enhance solar energy applications, 

4:2727 (CONF-7706117-) 
SOLAR RIGHTS/EVALUATION 
Perspectives on access to sunlight (Booklet; working paper), 
4:3752 
SOLAR SPACE HEATING 
Heating system utilizing solar energy as a heat source, 4:2909 
SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

ERDA National Solar Heating and Cooling Program, 4:2881 
(CONF-7706117-) 

SOLAR SPACE HEATING/ECONOMIC ANALYSIS 

Economic optimization of heat-pump-assisted solar heating in 
Illinois, 4:2891 (CONF-7710136-) 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR SPACE HEATING/FEASIBILITY STUDIES 

Solar energy utilization for water heating and space heating, 

4:2914 


SOLAR THERMAL POWER PLANTS/TURBOGENERATORS 


SOLAR SPACE HEATING/OPTIMIZATION 
Economic optimization of heat-pump-assisted solar heating in 
Illinois, 4:2891 (CONF-7710136-) 
SOLAR SPACE HEATING/REVIEWS 
Space (and water) heating with solar energy in West Germany, 
4:2913 
SOLAR SPACE HEATING/SENSIBLE HEAT STORAGE 
Long duration earth storage of solar energy, 4:2973 (CONF- 
770955-) 
SOLAR SPACE HEATING/TECHNOLOGY ASSESSMENT 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
SOLAR STILLS/CONSTRUCTION 
Solar desalination of saline water, 4:2925 
SOLAR STILLS/DESIGN 
Solar distillation with evaporating wick, 4:2920 (CONF-760588- 


P2) 
SOLAR STILLS/MASS TRANSFER 
Analogy between heat and mass transfer in calculating solar stills, 
4:2922 (CONF-760588-P2) 
SOLAR STILLS/OPTIMIZATION 
Coupled solar still, solar heater, 4:2919 (CONF-760588-P2) 
SOLAR STILLS/PERFORMANCE 
Solar desalination of saline water, 4:2925 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
SOLAR THERMAL POWER PLANTS/BIBLIOGRAPHIES 
Systems analysis of solar thermal power systems. Report on Task 
1: determination and characterization of solar thermal 
conversion options, 4:2848 (PNL-2693) 
SOLAR THERMAL POWER PLANTS/BRAYTON CYCLE 
POWER SYSTEMS 
Modular fixed-mirror Brayton-cycle solar power system, 4:2845 
(CONF-760374-) 
SOLAR THERMAL POWER PLANTS/CAPACITY 
Analysis of systems for the generation of electricity from solar 
radiation, 4:2839 (OQRAU/IEA-78-12(R)) 
SOLAR THERMAL POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Systems analysis of solar thermal power systems. Report on Task 
1: determination and characterization of solar thermal 
conversion options, 4:2848 (PNL-2693) 
SOLAR THERMAL POWER PLANTS/ECONOMIC 
ANALYSIS 
Economic methodology for solar power-generating systems, 
4:2847 (CONF-780801-36) 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
SOLAR THERMAL POWER PLANTS/EFFICIENCY 
Analysis of systems for the generation of electricity from solar 
radiation, 4:2839 (ORAU/IEA-78-12(R)) 
SOLAR THERMAL POWER PLANTS/FEASIBILITY 
STUDIES 
Systems analysis of solar thermal power systems. Report on Task 
1: determination and characterization of solar the 
conversion options, 4:2848 (PNL-2693) 
SOLAR THERMAL POWER PLANTS/FIXED MIRROR 
COLLECTORS 
Modular fixed-mirror Brayton-cycle solar power system, 4:2845 
(CONF-760374-) 
SOLAR THERMAL POWER PLANTS/HEAT STORAGE 
Problems with thermal storage, 4:2966 (CONF-760374-) 
SOLAR THERMAL POWER PLANTS/SIMULATION 
System and application analyses studies, Advanced Central Power 
Systems Project. Midterm report, 4:2849 (SAN-1101-1) 
SOLAR THERMAL POWER PLANTS/SYSTEMS ANALYSIS 
System and application analyses studies, Advanced Central Power 
Systems Project. Midterm report, 4:2849 (SAN-1101-1) 
SOLAR THERMAL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
System and application analyses studies, Advanced Central Power 
Systems Project. Midterm report, 4:2849 (SAN-1101-1) 
Utilizable energy from wind and sun, 4:2850 
SOLAR THERMAL POWER PLANTS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Research on energy storage for solar thermal conversion, 4:2969 
(CONF-770955-) 
a THERMAL POWER PLANTS/THERMODYNAMIC 
LES 


Thermodynamic conversion systems applied to solar energy, 
4:2842 (CONF-760374-) 
SOLAR THERMAL POWER PLANTS/TURBOGENERATORS 
Turbines and turbogenerators for solar power plants with 
thermodynamic cycles, 4:2844 (CONF-760374-) 
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SOLAR TRACKING/EQUIPMENT 
Test and analysis of a Northrup collector controller, 4:2943 (N-78- 


16432) 
SOLAR WATER HEATERS 

Recent significant developments in solar technology, 4:2938 
(CONF-7706117-) 

Solar heated branch bank building, 4:2887 (CONF-7706117-) 

SOLAR WATER HEATERS/CALCULATION METHODS 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR WATER HEATERS/DESIGN 

Solar heating (Patent), 4:2908 

Solar heating performance details of buildings in Coraopolis and 
North Hills, PA, 4:2890 (CONF-7706117-) 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR WATER HEATERS/ECONOMIC ANALYSIS 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR WATER HEATERS/MEETINGS 

Solar energy in Pittsburgh: demonstration programs and plans, 
4:2880 (CONF-7706117-) 

SOLAR WATER HEATERS/PERFORMANCE 

Performance prediction and system sizing, 4:2885 (CONF- 
7706117-) 

Producing steam for heating and cooling applications: near term, 
4:2886 (CONF-7706117-) 

Solar energy system performance evaluation: Terrell D. Moseley 
Office Building, Lynchburg, Virginia, February 1978-May 1978, 
4:2906 (SOLAR/2011-78/14) 

SOLAR WATER HEATERS/SIZE 

Performance prediction and system sizing, 4:2885 (CONF- 
7706117-) 

SOLAR WATER HEATERS/THERMAL EFFICIENCY 

Thermal performance and economics of solar space and hot water 
heating system on Long Island, New York (F-chart method), 
4:2876 (BNL-24665) 

SOLAR WATER HEATING/ECONOMIC ANALYSIS 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR WATER HEATING/FEASIBILITY STUDIES 

Solar energy utilization for water heating and space heating, 
4:2914 

SOLAR WATER HEATING/REVIEWS 

Space (and water) heating with solar energy in West Germany, 

4:2913 
SOLAR WATER HEATING/SENSIBLE HEAT STORAGE 

Long duration earth storage of solar energy, 4:2973 (CONF- 
770955-) 

SOLAR WATER HEATING/TECHNOLOGY ASSESSMENT 

Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 

SOLAR WATER PUMPS/DEMONSTRATION PROGRAMS 

Department of Energy/Sandia Laboratories solar-powered 
irrigation program, 4:2924 (SAND-78-0950C) 

SOLAR WIND/ELECTRON DENSITY 

The radial gradients and collisional properties of solar wind 
electrons. Submitted for publication (0.85 to 0.45 AU), 4:4559 
(N-78-15982) 

SOLAR WIND/ELECTRON TEMPERATURE 

The radial gradients and collisional properties of solar wind 
electrons. Submitted for publication (0.85 to 0.45 AU), 4:4559 
(N-78-15982) 

SOLAR WIND/INTERACTIONS 

Computational techniques for solar wind flows past terrestrial 
planets: theory and computer programs. Contractor report, Jun 
1976-Jul 1977, 4:4566 (N-78-15981) 

SOLAR-ASSISTED HEAT PUMPS 
Grimm heat pump system, 4:2915 (NP-tr-2021) 
SOLAR-ASSISTED HEAT PUMPS/COST 
Solar-assisted heat pump system for cost-effective space heating 
and cooling, 4:2877 (BNL-50819) 
SOLAR-ASSISTED HEAT PUMPS/DESIGN 
System design report, March 1978, 4:2894 (COO-4048-78-1) 
SOLAR-ASSISTED HEAT PUMPS/ECONOMIC ANALYSIS 

Economic optimization of heat-pump-assisted solar heating in 
Illinois, 4:2891 (CONF-7710136-) 

SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 

Operating experiences with a solar project in New Martinsville, 
West Virginia, 4:2889 (CONF-7706117-) 

Solar-assisted heat pump system for cost-effective space heating 
and cooling, 4:2877 (BNL-50819) 
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SOLAR-ASSISTED HEAT PUMPS/RESEARCH PROGRAMS 
Heat pump development for a solar assisted heat pump space 
conditioning system, 4:2875 (BNL-24353) 
SOLAR-ASSISTED HEAT PUMPS/SIMULATION 
Solar-assisted heat pump system for cost-effective space heating 
and cooling, 4:2877 (BNL-50819) 
SOLAR-ASSISTED HEAT PUMPS/TECHNOLOGY 
ASSESSMENT 
Heat pump development for a solar assisted heat pump space 
conditioning system, 4:2875 (BNL-24353) 
SOLAR-ASSISTED POWER SYSTEMS 
Use of solar water heaters in a combined cycie of a thermal 
electric power plant, 4:2867 (CONF-760374-) 
SOLID FUELS 
See also DISPERSION NUCLEAR FUELS 
SOLID FUELS/CHEMICAL ANALYSIS 
Determining the sulfur content in solid _ 4:2246 
SOLID FUELS/COMBUSTION — 
Burning rate of fuel cylinders, 4:4064 
SOLID SCINTILLATION DETECTORS/CALIBRATION 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
SOLID SCINTILLATION DETECTORS/DESIGN 
Design and performance of a modularized Nal(T1) detector (the 
crystal ball prototype) (For studying gamma rays produced in 
electron-positron interactions), 4:4242 (COO-3064-6) 
SOLID STATE LASERS/FABRICATION 
Optical transmitter or amplifier (laser) (Patent), 4:4122 
SOLID STATE PHYSICS 
Ukrainian Physics Journal (Volume 16, No. 12, December 1971), 
4:4635 (AEC-tr-7297/12) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
SCRAP METALS 
WOOD WASTES 
SOLID WASTES/CHEMICAL PROPERTIES 
Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 
SOLID WASTES/ENVIRONMENTAL EFFECTS 
Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 
SOLID WASTES/FILTRATION 
Filter presses used in British coal mining for dewatering flotation 
tailings, 4:2250 
SOLID WASTES/HYDRAULIC TRANSPORT 
Hydraulic downhill transport of solid matter of an extremely 
heterogeneous composition, 4:2292 
SOLID WASTES/PHYSICAL PROPERTIES 
Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 
SOLID WASTES/USES 
Screening of mine dirt as addition to concrete. Description of 
testing plant. Results, 4:3838 
SOLID WASTES/WASTE DISPOSAL 
Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 
SOLID WASTES/WASTE PRODUCT UTILIZATION 
Environmental assessment of solid residues from fluidized-bed fuel 
processing (192 references), 4:2346 (EPA-600/7-77-139) 
SOLIDIFICATION/HEAT TRANSFER 
Computer simulation of solidification, 4:3908 (LA-UR-78-1852) 
SOLIDS/COMPRESSION STRENGTH 
Strengths of solids under uniaxial compression, 4:4551 
SOLIDS/HYDRAULIC TRANSPORT 
Conveyance of solids in piping, 4:4097 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
SOLIDS/PNEUMATIC TRANSPORT 
Conveyance of solids in piping, 4:4097 
SOLIDS/STRESS ANALYSIS 
Strengths of solids under uniaxial compression, 4:4551 
SOLITONS/KORTEWEG-DE VRIES EQUATION 
Equation for an extraordinary, 4:4802 
SOLITONS/NONLINEAR PROBLEMS 
Bifurcation of solitary waves for an equation from plasma physics, 
4:4788 
SOLITONS/REFLECTION 
Reflection of ion acoustic soliton from the sheath around a 
negatively biased grid, 4:4776 
SOLITONS/WAVE PROPAGATION 
Dissipative effect on formation of ion acoustic solitons, 4:4789 
Plasma wave generation and propagation in laser-produced 
plasmas, 4:4769 (ORO-5558-1) 
SOLVENT-REFINED COAL/HYDROGENATION 
Stannous chloride and cobalt molybdate-alumina catalysts in 
hydrogenolysis of solvent refined coal; 4:2157 
Upgrading of solvent refined coal, 4:2154 
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SOLVENT-REFINED COAL/MATERIALS HANDLING 
Liquid phase prilling of solvent refined coal. Final report, 4:2201 
(EPRI-AF-781) 
SOLVENT-REFINED COAL/PELLETIZING 
Liquid phase prilling of solvent refined coal. Final report, 4:2201 
(EPRI-AF-781) 
SOLVENT-REFINED COAL/STRUCTURAL CHEMICAL 
ANALYSIS 
Matrix electron nuclear double resonance studies of the proton 
evironment of the radical in natural and solvent-refined coal, 


4:2233 
SOLVENT-REFINED COAL/SURFACE TENSION 
Liquid phase prilling of solvent refined coal. Final report, 4:2201 
(EPRI-AF-781) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SONIC LOGGING/DATA ANALYSIS 
Study of reservoir properties of aptic deposits of some areas of 
Chechen-Ingush ASSR using acoustic logging data, 4:2374 
SORGHUM/FERMENTATION 
Fuels from sugar crops: systems study for sugarcane, sweet 
sorghum, and sugar beets, 4:2696 (TID-22781) 
SORGHUM/THERMOCHEMICAL PROCESSES 
Fuels from sugar crops: systems study for sugarcane, sweet 
sorghum, and sugar beets, 4:2696 (TID-22781) 
SOUND 
See SOUND WAVES 
SOUND WAVES 
See also ULTRASONIC WAVES 
SOUND WAVES/ENERGY CONVERSION 
Alfven waves energy transformation and plasma heating by 
acoustic waves during stimulated Mandelstam-Brillouin 
scattering in a plasma layer, 4:4797 
SOUTH AFRICA/COAL DEPOSITS 
Geotechnical drilling investigation: achieving the maximum 
benefit, 4:2261 
SOUTH AFRICA/GOLD ORES 
Geotechnical drilling investigation: achieving the maximum 
benefit, 4:2261 
SOUTH CAROLINA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB-277874) 
SOUTH CAROLINA/METEOROLOGY 
Some observations of a subsynoptic scale disturbance, 4:4271 (LA- 
7394-MS) 
SOUTH DAKOTA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 
SOVIET UNION 
See USSR 
SOYBEANS/PRODUCTIVITY 
Experimental air exclusion system for field studies of SO2 effects 
on crop productivity. Milestone report, 4:4527 (PB-276985) 
SPACE HEATING/ENERGY CONSERVATION 
Ranking energy saving ideas, 4:3794 (PB-276110) 
SPACE POWER REACTORS/RESEARCH PROGRAMS 
Fission energy program of the U.S. Department of Energy, 4:3121 
(DOE/ET-0048(78)) 
Nuclear powered satellite studies. Annual progress report, July 1, 
1977-June 30, 1978, 4:3257 (COO-4045-3) 
SPACE VEHICLE COMPONENTS/RADIATION HARDENING 
Voyager electronic parts radiation program, volume 1. Final 
report, 4:4247 (N-78-15162) 
SPACECRAFT POWER SUPPLIES/ELECTRIC BATTERIES 
Battery structure (Patent), 4:3589 
SPACECRAFT POWER SUPPLIES/SOLAR CELL ARRAYS 
Solar generators power supplies for space flight and terrestrial 
application, 4:2815 
SPACERS/DESIGN 
Improvement to spacers for the fuel elements of nuclear reactors 
(Patent), 4:3321 
SPAIN/COAL MINING 
Coal in supplying Spain's energy needs, 4:2304 
SPAIN/ENERGY POLICY 
Coal in supplying Spain's energy needs, 4:2304 
SPAIN/NUCLEAR POWER PLANTS 
Survey of the Spanish nuclear program, 4:3136 
SPARK GAPS/DESIGN 
High repetition rate burst-mode spark gap, 4:4830 (UCRL-80934) 
SPARK GAPS/PERFORMANCE TESTING 
High repetition rate burst-mode spark gap, 4:4830 (UCRL-80934) 
SPARK IGNITION ENGINES 
Characterization of the lean misfire limit, 4:3859 
SPARK IGNITION ENGINES/COMBUSTION KINETICS 
Development of a new combustion system (MCA-JET) in 
gasoline engine, 4:3856 


SPERMATOZOA/DNA 


SPARK IGNITION ENGINES/CONTROL SYSTEMS 
Engine air control: basis of a vehicular systems control hierarchy, 


4:3857 
SPARK IGNITION ENGINES/FUEL INJECTION SYSTEMS 
Development of a new combustion system (MCA-JET) in 
gasoline engine, 4:3856 
SPARK IGNITION ENGINES/FUEL-AIR RATIO 
Engine air control: basis of a vehicular systems control hierarchy, 
4:3857 


SPARK IGNITION ENGINES/SUPERCHARGERS 
Buick’s turbocharged V-6 powertrain for 1978, 4:3858 
SPATIAL DISTRIBUTION/ATMOSPHERIC PRECIPITATIONS 
Spatial correlations of precipitation in Northwest Georgia, 4:4541 
(ORNL/TM-6524) 
SPECTRALLY SELECTIVE SURFACES 
Geometrical spectral selective window, 4:2929 (CONF-760374-) 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Anti-loss cellular structure: association with a selective surface, 
4:2926 (CONF-760374-) 
SPECTROMETERS 
See also COSMIC RAY SPECTROMETERS 
GAMMA SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
SPECTROMETERS/REVIEWS 
Large spectrometers, 4:4243 
SPECTROPHOTOMETERS/AUTOMATION 
Feasibility study for automating the analytical laboratories of the 
Chemistry Branch, National Enforcement Investigation Center, 
Environmental Protection Agency, 4:4256 (UCRL-52483) 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
ELECTRON SPECTROSCOPY 
GAMMA SPECTROSCOPY 
PHOTOELECTRON SPECTROSCOPY 
—— Raman gain spectroscopy using CW laser sources, 
4:4009 


SPECTROSCOPY/MEETINGS 
Thirty-third symposium on molecular spectroscopy, 4:4573 
(CONF-780673-(Absts.)) 
SPENT FUEL CASKS/IMPACT TESTS 
Impact analysis of spent nuclear fuel shipping casks, 4:4092 
(SAND-77-0466) 
Impact analysis of spent nuclear fuel shipping casks, 4:4093 
(SAND-77-0466) 
Spent-nuclear-fuel shipping cask tests, 4:4090 (SAND-77- 
1750(Vol.3)(No.3)) 
SPENT FUEL CASKS/SECURITY 
Security during the transportation of irradiated nuclear fuel in 
railroad casks (IF-300 cask), 4:4094 
SPENT FUEL ELEMENTS/COOLING 
Cooling device of a be fuel o-_ LMFBR), 4:3246 
SPENT FUEL ELEMENTS/INSPECTION 
Inspection device of an irradiated fuel (Patent; BWR), 4:3172 
SPENT FUEL ELEMENTS/MATERIALS HANDLING 
Inspection device of an irradiated fuel (Patent; BWR), 4:3172 
SPENT FUEL ELEMENTS/REPROCESSING 
a of fuel elements from German light-water reactors, 
4:2 


SPENT FUEL ELEMENTS/SPENT FUEL STORAGE 
Cooling device of a spent fuel (Patent; LMFBR), 4:3246 
SPENT FUEL ELEMENTS/TRANSPORT 
Impact analysis of spent nuclear fuel shipping casks, 4:4093 
(SAND-77-0466) 
SPENT FUEL STORAGE/CHARGES 
Economics of National Waste Terminal Storage Spent Fuel 
Pricing Study, 4:2604 (Y/OWI/SUB-78/425 12/2) 
Preliminary estimates of the charge for spent-fuel storage and 
disposal services, 4:2602 (DOE/ET-0055) 
SPENT FUELS/LAND TRANSPORT 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
SPENT FUELS/RAIL TRANSPORT 
Security during the transportation of irradiated nuclear fuel in 
railroad casks, 4:4094 
SPENT FUELS/REPROCESSING 
Advanced Fuel Recycle Program progress report, April 1-June 
30, 1978, 4:2591 (ORNL/TM-6427) 
Present status and future tendency of reprocessing problem, 4:2600 
SPENT FUELS/SECURITY 
Security during the transportation of irradiated nuclear fuel in 
railroad casks, 4:4094 
SPERMATOCYTES/DNA 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 
SPERMATOCYTES/MUTATIONS 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 
SPERMATOZOA/DNA 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 





SPERMATOZOA/MEIOSIS 


SPERMATOZOA/MEIOSIS 
Increased variability in nuclear DNA content of testis cells and 
spermatozoa from mice with irregular meiotic segregation, 
4:4477 
SPERMATOZOA/MUTATIONS 
Flow cytometry of DNA in mouse sperm and testis nuclei, 4:4476 
SPINELS/FABRICATION 
Magnesium oxide and spinel parts fabrication, 4:3981 (LA-7289) 
SPOIL BANKS/ENVIRONMENTAL EFFECTS 
Algal succession and chronosequences on abandoned mine spoils, 


4:4437 
SPOIL BANKS/STABILITY 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
SPONTANEOUS COMBUSTION/CONTROL 
Control of spontaneous combustion: experimental injection of 
nitrogen in waste area of sub-level faces (By nitrogen injection), 
4:2368 
SPRAY PONDS 
See COOLING PONDS 
SPRAY SYSTEMS (CONTAINMENT) 
See CONTAINMENT SPRAY SYSTEMS 
SRC PROCESS 
Liquid phase prilling of solvent refined coal. Final report, 4:2201 
(EPRI-AF-781) 
SRC PROCESS/RESIDUES 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 
SRC-II PROCESS/RESIDUES 
Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1978, 4:2169 (FE-2247-16) 
STAINLESS STEEL-304/AUGER ELECTRON SPECTROSCOPY 
Scanning Auger electron spectroscopy studies of grain-boundary 
segregation in Type 304 stainless steel, 4:3923 (CONF-780834-3) 
STAINLESS STEEL-304/CORROSION RESISTANCE 
Effect of boron on the corrosion resistance of austenitic stainless 
steels (4 ppM boron additions), 4:3951 
STAINLESS STEEL-304/CRACKS 
Constant strain rate testing of type 304 stainless steel in high 
temperature water. Part II. An investigation of the chloride 
effect on stress corrosion cracking (Strain rate 5 x 10~* minute™? 
at 286°C with chlorides up to 100 ppM), 4:3934 
STAINLESS STEEL-304/FATIGUE 
Creep-fatigue interactions in an austenitic stainless steel, 4:3919 
(CONF-780486. i 
STAINLESS STEEL-304/FRACTURE PROPERTIES 
Constant strain rate testing of type 304 stainless steel in high 
temperature water. Part II. An investigation of the chloride 
effect on stress corrosion cracking (Strain rate 5 x 10~* minute~* 
at 286°C with chlorides up to 100 ppM), 4:3934 
Scanning Auger electron spectroscopy studies of grain-boundary 
segregation in Type 304 stainless steel, 4:3923 (CONF-780834-3) 
STAINLESS STEEL-304/MICROSTRUCTURE 
Constant strain rate testing of type 304 stainless steel in high 
temperature water. Part II. An investigation of the chloride 
effect on stress corrosion cracking (Strain rate 5 x 10~* minute~? 
at 286°C with chlorides up to 100 ppM), 4:3934 
Effect of boron on the corrosion resistance of austenitic stainless 
steels (4 ppM boron additions), 4:3951 
STAINLESS STEEL-304/STRESS CORROSION 
Constant strain rate testing of type 304 stainless steel in high 
temperature water. Part II. An investigation of the chloride 
effect on stress corrosion cracking (Strain rate 5 x 10‘ minute~? 
at 286°C with chlorides up to 100 ppM), 4:3934 
STAINLESS STEEL-304/STRESS RELAXATION 
Isochronous relaxation curves for type 304 stainless steel after 
monotonic and cyclic strain, 4:3924 (CONF-7805 108-1) 
STAINLESS STEEL-304/TENSILE PROPERTIES 
Relationships between short- and long-term mechanical properties 
of several austenitic stainless steels, 4:3920 (CONF-780609-7) 
STAINLESS STEEL-304L/GAS TUNGSTEN-ARC WELDING 
Fusion welding of irradiated AISI 304L stainless steel tubings, 
4:3906 (CONF-780834-4) 
STAINLESS STEEL-304L/PHYSICAL RADIATION EFFECTS 
Fusion welding of irradiated AISI 304L stainless steel tubings, 
4:3906 (CONF-780834-4) 
STAINLESS STEEL-316/CRACKS 
In situ studies of fracture in solids, 4:3922 (CONF-7808 18-8) 
STAINLESS STEEL-316/CREEP 
Microstructural evidence supporting the existence of the SIPA 
creep mechanism, 4:3962 (HEDL-SA-1427) 
Uniaxial and multiaxial creep behavior of type 316 SS tubular 
specimens, 4:3932 (WARD-HT-3045-33) 
STAINLESS STEEL-316/CRYSTAL STRUCTURE 
In situ studies of fracture in solids, 4:3922 (CONF-7808 18-8) 
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STAINLESS STEEL-316/MICROSTRUCTURE 
Microstructural evidence supporting the existence of the SIPA 
creep mechanism, 4:3962 (HEDL-SA-1427) 
Multiple sectioning and perforation techniques for TEM sub- 
pos a studies (4 MeV Ni*? ions), 4:3959 (CONF-780732-2) 
STAINLESS STEEL-316/OXIDATION 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Microstructural evidence supporting the existence of the SIPA 
creep mechanism, 4:3962 (HEDL-SA-1427) 
Multiple sectioning and perforation techniques for TEM sub- 
surface studies (4 MeV Ni*? ions), 4:3959 (CONF-780732-2) 
STAINLESS STEEL-316/TENSILE PROPERTIES 
Relationships between short- and long-term mechanical properties 
of several austenitic stainless steels, 4:3920 (CONF-780609-7) 
STAINLESS STEEL-321/TENSILE PROPERTIES 
Relationships between short- and long-term mechanical properties 
of several austenitic stainless steels, 4:3920 (CONF-780609-7) 
STAINLESS STEEL-347/TENSILE PROPERTIES 
Relationships between short- and long-term mechanical properties 
of several austenitic stainless steels, 4:3920 (CONF-780609-7) 
STAINLESS STEELS 
STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-321 
STAINLESS STEEL-347 
STAINLESS STEELS/TENSILE PROPERTIES 
Tensile properties of SA 516, Grade 55, steel in temperature range 
of 25° to 927°C and strain rate range of 10~* to 10~' sec}, 
4:3921 (CONF-780609-9) 
STAINLESS STEELS/WELDED JOINTS 
Austenitic stainless steel weld inspection, 4:3907 (HEDL-SA-1497) 
STANDARDIZED TERMINOLOGY 
Abbreviations for technical writers, 4:4939 (SAND-78-1341) 
STANDARDS/DOCUMENT TYPES 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
STANDING CROP 
See BIOMASS 
STAPHYLOCOCCUS/TOXINS 
Effect of x-irradiation on survival of rabbits with staphylococcal B 
enterotoxemia. Interim report, 4:4501 (AD-A-050646) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATISTICS 


Error contours for student's t under non-normality, 4:4936 
Statistical methods for the evaluation of dust emission 
measurements, 4:4386 
STATISTICS/ALGORITHMS 
Comparison of density estimators, 4:4935 
STEADY-STATE FUSION REACTORS/OPERATION 
Confining a tokamak plasma with rf-driven currents, 4:4694 
STEADY-STATE FUSION REACTORS/PLASMA 
CONFINEMENT 
Confining a tokamak plasma with rf-driven currents, 4:4694 
STEAM GENERATORS/CORROSION 
Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 
STEAM GENERATORS/CORROSION FATIGUE 
Corrosion fatigue of 2-1/4 Cr-1 Mo steel in caustic at 316°C, 
4:3948 (GEFR-00375) 
STEAM GENERATORS/CORROSION PRODUCTS 
Removal of sodium/sodium water reaction products from the 
MSG by reaction with organic solvents (LMFBR), 4:3220 (MP- 
45-SA-002) 
STEAM GENERATORS/DUCTS 
Suspension gear for a vertically mounted gas distribution section 
in a steam generator (Patent), 4:3064 
STEAM GENERATORS/FAILURES 
-—- of fine tubes of steam generators and the essential defects, 
4:3191 
STEAM GENERATORS/FLUE GAS 
Enthalpy of flue gases as a function of their temperature in the 
international system of units (si), 4:3075 
STEAM GENERATORS/HEAT TRANSFER 
PWR FLECHT SEASET Steam Generator Separate Effects 
Task. Task plan report. NRC/EPRI/Westinghouse report No. 2 
(PWR), 4:3406 (WCAP-9301) 
STEAM GENERATORS/IN-SERVICE INSPECTION 
Evaluation of the eddy-current method for the inspection of steam 
generator tubing: denting (PWR), 4:3182 (BNL-NUREG-50743) 
STEAM GENERATORS/LEAK DETECTORS 
Development of leak detection systems for LMFBR steam 
generators in the U.S., 4:3210 (CRBRP-GEFR-SP-040) 
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STEAM GENERATORS/LEAKS 
Water leaks in sodium-heated fast reactor boilers, 4:3229 
STEAM GENERATORS/RADIOACTIVITY TRANSPORT 
Mathematical model to describe contamination factors (DF’s) in 
steam generators, 4:3496 
STEAM GENERATORS/RELIABILITY 
rational safety of heat carrier plants, 4:3035 
STEAM GENERATORS/RUPTURES 
Mathematical model to describe contamination factors (DF’s) in 
steam generators, 4:3496 
STEAM GENERATORS/SAFETY ENGINEERING 
Operational safety of heat carrier plants, 4:3035 
STEAM GENERATORS/STRESS ANALYSIS 
Stress analysis of pressurized water reactor steam generator tube 
denting phenomena. Interim report, 4:3183 (EPRI-NP-828) 
STEAM GENERATORS/SURFACE CLEANING 
Removal of sodium/sodium water reaction products from the 
MSG by reaction with organic solvents (LMFBR), 4:3220 (MP- 
45-SA-002) 
STEAM GENERATORS/THERMAL STRESSES 
Evaluation of strain cycling effects in the DNB zone of a sodium- 
heated steam generator, 4:3209 (CRBRP-GEFR-SP-036) 
STEAM GENERATORS/TUBES 
Assessment of normalized and tempered versus annealed or 
isothermally annealed 2-1/4 Cr-1 Mo steel, 4:3928 (ORNL/TM- 
6411 


STEAM LINES/STRESSES 
Adjustment of pipelines —_ oo initial stresses due to self- 
compensation forces, 4:3 
STEAM REFORMER PROCESSES/CATALYSTS 
Duplex steam reformer: alternate catalyst (HTGR type reactors), 
4:3193 (CONF-770955-) 
STEAM REFORMER PROCESSES/TUBES 
Duplex steam reformer: alternate catalyst (HTGR type reactors), 
4:3193 (CONF-770955-) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Steam turbines in conventional combined district heating and 
power stations, 4:3784 
STEAM TURBINES/CONTROL SYSTEMS 
Turbotrol 4--an electronic turbine controller for steam turbines in 
district heating plants, 4:3056 
STEAM TURBINES/CORROSION 
Acid corrosion in steam turbines, 4:3196 
STEAM TURBINES/CORROSION RESISTANCE 
Corrosion resistance of brasses 168, Imsh 68, and mnzh 5-1 in an 
aqueous condensate of low-molecular-weight acids and 
inhibited 5% hcl solution, 4:3060 
STEAM TURBINES/DESIGN 
Design and operational behaviour of steam turbosets with 
reduction gearing, 4:3055 
STEAM TURBINES/FLUID FLOW 
Unsteady flow of steam in long turbo-set conduits, 4:3049 
STEAM TURBINES/TESTIN 
Results of thermal tests of the prototype k-500-240-2 turbine made 
by kharkov turbogenerator works, 4:3047 
STEAM TURBINES/WATER CHEMISTRY 
Acid corrosion in steam turbines, 4:3196 
STEAM-IRON PROCESS/PILOT PLANTS 
Development of the steam-iron process for hydrogen production. 
Project 9010 quarterly report No. 5, July 1-September 30, 1977, 
4: 2675 (FE-2435-20) 
STEEL-ASTM-A508/PHYSICAL RADIATION EFFECTS 
Study of the irradiation-induced embrittlement of pressure vessel 
steels of the A 508 cl.3 and A 533B cl.1 types and of the 
influence of chemical composition, 4:3978 
STEEL-ASTM-A533-B/PHYSICAL RADIATION EFFECTS 
Study of the irradiation-induced embrittlement of pressure vessel 
steels of the A 508 cl.3 and A 533B cl.1 types and of the 
influence of chemical composition, 4:3978 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEELS/CASTING 
Computer simulation of solidification, 4:3908 (LA-UR-78-1852) 
STEELS/CREEP 
Determination of life expectancy of stressed hot steam pipes with 
creep tests and examination of structure, 4:3933 
STEELS/FORGING 
Status of electroslag processing for production of large rotor 
forgings. Final report, 4:3043 (EPRI-FP-799) 
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STEELS/FRACTURE PROPERTIES 
Reliability, 4:2273 (MTCH-004/77) 
STEELS/PHYSICAL RADIATION EFFECTS 
Effect of manganese and carbon content on irradiation response of 
a low-alloy steel, 4:3203 
STEELS/PRODUCTION 
Energy utilization during steelmaking - present state and future 
possibilities, 4:3823 
STEELS/SUBMERGED ARC WELDING 
Development of welding technique for longitudinal welded large- 
diameter pipe production, 4:4099 
STEELS/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
STEELS/TENSILE PROPERTIES 
Design of duplex low carbon steels for improved strenght-weight 
applications, 4:3927 (LBL-6995) 
STEELS/WELDABILITY 
CO: short arc weldability of rare earth treated pipeline steels in 
circumferential welds, 4:3909 
STEELS/WELDING 
Features of the thermal cycle when underwater welds are made in 
mild steel, 4:3910 
STELLARATORS/MAGNETIC FIELD CONFIGURATIONS 
Calculation of the topography of force lines of a magnetic field in 
toroidal systems, 4:4827 
STELLARATORS/PLASMA DIAGNOSTICS 
Direct-reading type microwave interferometer, 4:4712 (N-78- 
16344 


STELLARATORS/RESEARCH PROGRAMS 
Institute of plasma physics. Annual review, Apr 1976-Mar 1977, 
4:4811 (N-78-16865) 
Investigations on CTR in the institutes of the USSR Academy of 
Sciences in 1976, 4:4817 
STIRLING ENGINES/PERFORMANCE TESTING 
Initial test results with a single-cylinder rhombic-drive Stirling 
engine, 4:3872 (DOE/NASA/1040-78/1) 
STORAGE RINGS 
See also ISABELLE STORAGE RINGS 
PEP STORAGE RINGS 
STORAGE RINGS/BEAM BUNCHING 
Beam bunching in a final storage ring, 4:4198 (BNL-50769) 
STORAGE RINGS/BEAM TRANSPORT 
Outline of an aberration correct optical channel without space 
charge, 4:4213 (BNL-50769) 
STORAGE RINGS/WIGGLER MAGNETS 
Wigglers for the National Synchrotron Light Source, 4:4212 
(BNL-24548) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRATIGRAPHY/STANDARDIZED TERMINOLOGY 
Pasco Basin stratigraphic nomenclature, 4:4542 (RHO-BWI-LD-1) 
STRING MODELS/PROPAGATOR 
Spontaneous symmetry breakdown in the standard dual string 
model, 4:4623 
STRING MODELS/SYMMETRY BREAKING 
Spontaneous symmetry breakdown in the standard dual string 
model, 4:4623 
STRONTIUM/ATOM-ATOM COLLISIONS 
Optical collisions in an intense laser field, 4:4595 
STRONTIUM 90/RADIATION MONITORING 
1977 environmental monitoring program report for Idaho 
National Engineering m_ Site, 4:4393 (IDO-12082(77)) 
STRONTIUM 90/RECOVE 
Cation-exchange separation ae cesium-137, strontium-90 and rare 
earths in nuclear fuel reprocessing waste, 4:2613 
STRONTIUM SULFATES/PRECIPITATION 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
STRONTIUM SULFATES/SOLUBILITY 
Geothermal desalination, 4:3008 (CONF-760588-P2) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL/DESULFURIZATION 
Liquefaction of western subbituminous coals with synthesis gas, 
4:2216 
SUBBITUMINOUS COAL/PERMEABILITY 
Measurement of the flow properties of coals for in-situ 
gasification. Quarterly report, December 1977-February 1978 
(Different gases, degree of water saturation, etc.), 4:2229 (COO- 


4639-1) 
SUBBITUMINOUS COAL/SOLVENT EXTRACTION 
Interaction of organic solvent with a subbituminous coal below 
pyrolysis temperature, 4:2224 (LBL-7835) 
SUBSTRATES/FABRICATION 
Development of mullite substrates and containers. silicon sheet 
growth development for the Large Area Silicon Sheet Task of 





SUGAR BEETS/FERMENTATION 


the Low-Cost Silicon Solar Array Project. Quarterly report No. 
2, 4:2788 (DOE/JPL/954878-2) 

SUGAR BEETS/FERMENTATION 
Fuels from sugar crops: systems study for sugarcane, sweet 

sorghum, and sugar beets, 4:2696 (TID-22781) 

SUGAR BEETS/THERMOCHEMICAL PROCESSES 
Fuels from sugar crops: systems study for sugarcane, sweet 

sorghum, and sugar beets, 4:2696 (TID-22781) 

SUGAR CANE/FERMENTATION 
Fuels from sugar crops: systems study for sugarcane, sweet 

sorghum, and sugar beets, 4:2696 (TID-22781) 

SUGAR CANE/THERMOCHEMICAL PROCESSES 
Fuels from sugar crops: systems study for sugarcane, sweet 

sorghum, and sugar beets, 4:2696 (TID-22781) 

SULFATES/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 

SULFATES/AIR POLLUTION CONTROL 
Potential ambient standards for atmospheric sulfates: an account of 

a workshop, 4:4419 

SULFATES/ANIONS 

Site susceptibility to leaching by H2SO, in acid rainfall, 4:4277 
(CONF-780573-2) 

SULFATES/DATA COMPILATION 
Iowa air quality report, 1976, 4:4283 (PB-277253) 

SULFATES/DEPOSITION 
Sensitivity testing of the MAP3S-PNL regional model, 4:4360 

(PNL-2500(Pt.3)) 
SULFATES/ECOLOGICAL CONCENTRATION 
Concentration of sulfate in precipitation, 4:4353 (PNL-2500(Pt.3)) 
Parameterization of sulfate removal by precipitation, 4:4354 
(PNL-2500(Pt.3)) 

Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 

Transport and transformation of pollutant in the Lake Michigan 
area, 4:4356 (PNL-2500(Pt.3)) 

Verification of predictions made using the MAP3S trajectory 
model, 4:4361 (PNL-2500(Pt.3)) 

SULFATES/ENVIRONMENTAL EFFECTS 
Pacific Northwest Laboratory annual report for 1977 to the DOE 

Assistant Secretary for Environment. Part 3. Atmospheric 
sciences, 4:4349 (PNL-2500(Pt.3)) 

SULFATES/ENVIRONMENTAL TRANSPORT 
Identification of data sources for MAP3S model verification, 

4:4359 (PNL-2500(Pt.3)) 
Site susceptibility to leaching by H2SO, in acid rainfall, 4:4277 
(CONF-780573-2) 

SULFATES/REMOVAL 

Multisource comparison of the effects of real-time versus time- 
averaged precipitation data on SO2 and sulfate particulate 
removal in a regional air quality model, 4:4362 (PNL- 
2500(Pt.3)) 

Parameterization of sulfate removal by precipitation, 4:4354 
(PNL-2500(Pt.3)) 

SULFONATES/REMOVAL 
Removal and preconcentration of surfactants from wastewater 

with open-pore polyurethane, 4:4013 (RFP-2788) 

SULFUR/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 

Annual progress report, 4:4006 (ORO-5173-003) 

SULFUR/ADSORPTION 
Conference on catalyst deactivation and poisoning. Program and 

extended abstracts (Abstracts), 4:2450 (PUB-238) 

SULFUR/CHEMICAL ANALYSIS 
Determining the sulfur content in solid fuels, 4:2246 

SULFUR/DESIGN 
Some studies on a solid-state sulfur probe for coal gasification 

systems, 4:2185 

SULFUR/MATERIALS RECOVERY 
Sulfur recovery plant for coke oven gas (COG), 4:3835 

SULFUR/MONITORING 
Some studies on a solid-state sulfur probe for coal gasification 

systems, 4:2185 

SULFUR/RECOVERY 

H-coal pilot plant. Phase II: construction. Phase III: operation. 
Monthly report No. 23, for July 1978, 4:2204 (FE-2260-23) 
SULFUR/REMOVAL 
Coal desulfurization by low temperature chlorinolysis. Final 
report for Phase I, July 6, 1977-Nobvember 6, 1977, 4:2152 (FE- 
9060-1) 
High pressure coal gasification, 4:2187 
— of western subbituminous coals with synthesis gas, 
4:2216 


SULFUR DIOXIDE/AEROSOL MONITORING 
Iowa air quality report, 1976, 4:4283 (PB-277253) 
Waste gas technology, 4:4391 
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SULFUR DIOXIDE/AIR POLLUTION CONTROL 
Evaluation of a sulfur dioxide mass emission rate monitoring 
system. Final report Aug 76-Jul 77, 4:3084 (PB-277394) 
Process and apparatus for the purification of fumes and gases and 
for the production of sulfuric acid (Patent), 4:4166 
Process for removing sulfur dioxide from gas streams (Patent), 
4:4164 


Regenerative method for quantitative removal of sulfur dioxide 
from stack gases (Patent), 4:4165 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Extreme pollution sensitivity of grasses when SO2 and NOz are 
present in the atmosphere together, 4:4529 
SULFUR DIOXIDE/CHEMICAL ANALYSIS 
Performance of a sulfur analyzer utilizing a flame photometric 
detector during simulated aircraft operation, 4:4357 (PNL- 


2500(Pt.3)) 
SULFUR DIOXIDE/DATA COMPILATION 

Iowa air quality report, 1976, 4:4283 (PB-277253) 

SULFUR DIOXIDE/ECONOMIC IMPACT 

Experimental air exclusion system for field studies of SO2 effects 

on crop productivity. Milestone report, 4:4527 (PB-276985) 
SULFUR DIOXIDE/ENVIRONMENTAL EFFECTS 

Experimental air exclusion system for field studies of SO2 effects 

on crop productivity. Milestone report, 4:4527 (PB-276985) 
SULFUR DIOXIDE/ENVIRONMENTAL IMPACTS 

Calculated power plant impact on Baltimore air shed. Final 
report, 4:4416 (PB-277078) 

SULFUR DIOXIDE/MATHEMATICAL MODELS 

Evaluation of the Gaussian plume model at Maryland power 
plants. Final report Apr 1974-Mar 1977, 4:4282 (PB-277084) 

SULFUR DIOXIDE/MONITORING 

Evaluation of a sulfur dioxide mass emission rate monitoring 

system. Final report Aug 76-Jul 77, 4:3084 (PB-277394) 
SULFUR DIOXIDE/REMOVAL 

Chemistry of flue gas desulfurization, 4:3088 

Environmental control implications of generating electric power 
from coal. 1977 technology status report. Appendix F. Flue gas 
desulfurization in the United States, 1977 (108 references), 
4:2247 (ANL/ECT-3(App.F)) 

Evaluation of a moving-bed system for hot-gas cleanup, 4:2153 
(ORNL/TM-6223) 

Multisource comparison of the effects of real-time versus time- 
averaged precipitation data on SO: and sulfate particulate 
removal in a regional air quality model, 4:4362 (PNL- 
2500(Pt.3)) 

SULFUR DIOXIDE/RETENTION 

Industrial application of fluidized bed combustion. Phase I. 
Quarterly technical progress report for the period, January- 
March 1978, 4:4140 (HCP/T2473-21) 

SULFUR DIOXIDE/SAMPLING 
Efficiency of 0.5N KOH impregnated filters for sulfur dioxide 
collection, 4:4279 
SULFUR DIOXIDE/SEASONAL VARIATIONS 
Evidence of natural sulfate sources in humid tropical environment, 
:4427 


SULFUR FLUORIDES/ELECTRON-MOLECULE COLLISIONS 
Shape resonances in e-SF¢ scattering, 4:4592 
SULFUR FLUORIDES/MONITORING 
SFe dielectric fill gas gauge. Final report, 4:4251 (EPRI-EL-747) 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/DEPOSITION 
Sensitivity testing of the MAP3S-PNL regional model, 4:4360 
(PNL-2500(Pt.3)) 
SULFUR OXIDES/ECOLOGICAL CONCENTRATION 
Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 
Variable trajectory model for multi-state assessment of air 
pollution from sulfur oxides, 4:4358 (PNL-2500(Pt.3)) 
SULFUR OXIDES/THERMOCHEMICAL HEAT STORAGE 
Chemical storage of thermal energy, 4:2972 (CONF-770955-) 
SULFUR TRIOXIDE/REMOVAL 
Chemistry of flue gas desulfurization, 4:3088 
SULFURIC ACID/RECOVERY 
Pumping iron (Recovery of U, Au, and H2SO, from mine wastes), 
4:2582 
SUN/STAR MODELS 
Cross section of the reaction v + 7Li— 7Be + e~ produced by 
solar neutrinos from the e~ + 7Be — ‘Li + v capture, 4:4637 
(BNL-tr-665) 
SUPERCONDUCTING CABLES/DEMONSTRATION 
PROGRAMS 
7 "ama cable segment of the world operational, 
31 
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SUPERCONDUCTING CABLES/HEAT TRANSFER 

Convenctive heat transfer in turbulent flow of refrigerant in 
electrical superconducting cables, 4:4088 

SUPERCONDUCTING CAVITY RESONATORS/ENERGY 

STORAGE 

Proposed high-power microwave source using a superconducting 
cavity as an energy storage, 4:4828 (N-78-16436) 

SUPERCONDUCTING COILS/CONSTRUCTION 

Superconducting field winding for the rotor of a turbo-generator 

(Patent), 4:4087 
SUPERCONDUCTING COMPOSITES/EDDY CURRENTS 

Transient loss analysis and measurements on normal conductors 

and composite superconductors, 4:4668 (CONF-780718-5) 
SUPERCONDUCTORS 

See also TYPE-II SUPERCONDUCTORS 
SUPERCONDUCTORS/EDDY CURRENTS 

Transient loss analysis and measurements on normal conductors 
and composite superconductors, 4:4668 (CONF-7807 18-5) 

SUPERCONDUCTORS/PHYSICAL RADIATION EFFECTS 

Nature of the defects in irradiated A-15 compounds, 4:3955 (BNL- 
24154) 

SUPERCONDUCTORS/QUASI PARTICLES 

Experimental determination of the quasiparticle distribution 
function in non-equilibrium superconductors, 4:4669 (CONF- 
780824-1) 

SUPERCONDUCTORS/TUNNEL EFFECT 

Inelastic electron tunneling spectroscopy, 4:4666 

SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERHEATERS/HEAT TRANSFER 

Analysis of the effect of superheater thermal diagram on 

nonuniformity of heat reception by its elements, 4:3052 
SUPERHEAVY ELEMENTS 

See TRANS 104 ELEMENTS 
SUPERTANKERS 

See TANKER SHIPS 
SUPPORTS 

See also CATALYST SUPPORTS 
SUPPORTS/DESIGN 

Core supporting plate (Patent; BWR), 4:3166 

SUPPORTS/MONITORING 

Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 

SURFACE AIR 
See also EARTH ATMOSPHERE 
SURFACE AIR/RADIOACTIVITY 

1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 

Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 

SURFACE AIR/SAMPLING 

Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 

SURFACE MINING 
See also COAL MINING 
OIL SHALE MINING 
SURFACE MINING/EARTHMOVING EQUIPMENT 

Requirements for roll-over protective structures and falling object 
protective structures for surface coal mines and surface areas of 
underground coal mines, 4:2356 (MESA-IR-1036) 

SURFACE MINING/ECONOMICS 

Preliminary economics of mining a thick coal seam by dragline, 
shovel-truck, and scraper mining systems. Information circular 
1977, 4:2276 (PB-277113) 

SURFACE MINING/LAND RECLAMATION 

Jim Bridger Project progress report, 1977, 4:2252 (ANL/LRP- 
TM-1) 

Land Reclamation Laboratory: Jim Bridger mine site description 
of research, 4:2253 (ANL/LRP-TM-9) 

Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 

SURFACE MINING/MINING EQUIPMENT 

Reliability, 4:2273 (MTCH-004/77) 

Requirements for roll-over protective structures and falling object 
protective structures for surface coal mines and surface areas of 
underground coal mines, 4:2356 (MESA-IR-1036) 

USA's Black Thunder mine: a truck and shovel operation, 4:2277 

SURFACE MINING/PLANNING 
Continuous mining at opencast mines in Kansk-Achinsk, 4:2283 
SURFACE MINING/SOCIO-ECONOMIC FACTORS 

Analysis of the impacts of alternative coal facilities on three West 

Virginia counties, 4:2251 (ANL/EES-TM-13) 
SURFACE WATERS 
See also COASTAL WATERS 


TANKER SHIPS/MARKET 


RIVERS 
SURFACE WATERS/RADIOACTIVITY 
1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 (IDO-12082(77)) 
Radiation damage in the mouse female germ cell: a two-part 
study, 4:4399 (UCRL-50027-77) 
SURFACE WATERS/RADIONUCLIDE MIGRATION 
Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
SURFACE WATERS/SAMPLING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
Weldon Spring dose calculations (Site of former feed materials 
plant in Missouri), 4:4433 (ORNL/TM-6272) 
SURFACE WATERS/WATER POLLUTION CONTROL 
Processing of river water by reverse osmosis, 4:4440 (AED-Conf- 
1977-316-001) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACTANTS/REMOVAL 
Removal and preconcentration of surfactants from wastewater 
with open-pore polyurethane, 4:4013 (RFP-2788) 
SURFACTANTS/SEPARATION PROCESSES 
Surface-active agents in the queous phase of the hot-water 
flotation process for oil sands, 4:2544 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEDEN/ENERGY POLICY 
Energy. Report from the Swedish Energy Commission, 4:3717 
SWEDEN/HYDROELECTRIC POWER 
Small hydroelectric power plants, 4:2700 (SIND-PM-1977-13) 
SWEDEN/NUCLEAR POWER 
Nuclear energy in Sweden, 4:3139 
SWEDEN/WIND POWER 
Meteorological field project at the wind energy test site 
Kalkugnen, Sweden, 4:3013 (UUIM-51) 
SWITCHES 
Earthing switching in metalclad, high-voltage SFs switchgear 
installations, 4:3106 
SWITZERLAND/NUCLEAR POWER 
Development and present state of nuclear energy in Switzerland, 
4:3143 
SYMMETRY BREAKING/STRING MODELS 
Spontaneous symmetry breakdown in the standard dual string 
model, 4:4623 
SYNCHROTRON RADIATION 
Spectrum of synchrotron-transient radiation of a charged particle 
in plasma with random inhomogeneities, 4:4787 
SYNTHESIS GAS/COST 
Organics for the 1980's: petrochemicals or coal chemicals, 4:2226 
SYNTHESIS GAS/EVALUATION 
Evaluation of use of syngas for coal liquefaction, 4:2213 
SYNTHESIS GAS/METHANATION 
Progress on the road to synthesis gas from coal at the Ruhrchemie 
AG, 4:2184 
SYNTHETASES 
See LIGASES 
SYNTHETIC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/CHEMICAL EFFLUENTS 
Short-term bioassay of complex organic mixtures. Part I. 
Chemistry, 4:4523 (ORNL/TM-6390) 
SYNTHETIC FUELS/COMBUSTION 
Preprints of papers--American Chemical Society, Division of Fuel 
Chemistry, Volume 23 Number 1, 1978, 4:2209 
SYNTHETIC FUELS/TECHNOLOGY ASSESSMENT 
Biofuels: a survey, 4:2697 (EPRI-ER-746-SR) 
SYNTHETIC PETROLEUM/MEETINGS 
Symposium on refining of synthetic crudes, 4:2243 
SYNTHOIL PROCESS/RESIDUES 
Determination of valuable metals in liquefaction process residues, 
report No. 33. Quarterly technical report, 1 January-31 March 
1978, 4:2207 (FE-8004-26) 


TADPOLES 
See LARVAE 
TANKER SHIPS/MARKET 
Tanker freight rates in the short and long run, 4:3729 





TANKS/SEISMIC EFFECTS 


TANKS/SEISMIC EFFECTS 
Analysis of earthquake response of an underground LNG storage 
tank, 4:4145 
TANKS/STRESS ANALYSIS 
Analysis of earthquake response of an underground LNG storage 
tank, 4:4145 
TANTALUM COMPOUNDS/CHEMICAL PREPARATION 
Chemistry of the polynuclear metal halides. 13. Mixed-metal 
MeXi2/sup n+/ species containing both tantalum and 
molybdenum, 4:4022 
TAR 
See also BITUMENS 
COAL TAR 
Method for the disposal of tar generated when radioactive solid 
waste is burned (Patent), 4:2628 
TAR SANDS 
See OIL SANDS 
TARGETS 
See also ELECTRON BEAM TARGETS 
ION BEAM TARGETS 
LASER TARGETS 
TARGETS/REPROCESSING 
Transuranium processing plant semiannual report of production, 
status, and plans for period ending December 31, 1977, 4:4059 
(ORNL-5415) 
TATB 
(1,3,5-Triamino-2,4,6-trinitrobenzene. ) 
TATB/DETONATIONS 
Development of a large electrically driven flyer system for 
explosive initiation studies, 4:4263 (LA-UR-78-2279) 
TAURINE/LABELLING 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
TECHNOLOGY UTILIZATION/ENVIRONMENTAL IMPACTS 
Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 
TEETH/CHEMICAL COMPOSITION 
Elemental composition of human teeth with emphasis on trace 
constituents: a review, 4:4460 (BNL-50846) 
TELEMETRY/EQUIPMENT 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 
TELEPHONES/POWER SUPPLIES 
AEROSOLEC-type power plant (System of solar cells, wind 
generators, storage batteries, and primary batteries), 4:2765 
(CONF-760374-) 
Autonomous power supply for emergency call pillars (Solar cells), 
4:2764 (CONF-760374-) 
TELEVISION/POWER SUPPLIES 
Use — functioning of silicon solar cells in Africa, 4:2772 (CONF- 
760374-) 
TEMPERATURE CONTROL/PUBLIC OPINION 
Impact of a continuing energy crisis: changing attitudes and 
behaviors regarding thermostat setback, 4:3678 (CONF- 
7710136-) 
TEMPERATURE GRADIENTS/CALCULATION METHODS 
Calculation of pressure and temperature profiles in multiphase 
pipelines and simple pipeline networks (G.P.A. KandH 
Computer Program), 4:2524 
TENNESSEE/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 
TENNESSEE VALLEY AUTHORITY 
Energy efficiency will feature transplanted town: TVA moves 
flood-prone southwest Virginia community to a new site, 4:3700 
TERBIUM 159 TARGET/BORON 10 REACTIONS 
Evidence for massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
TERBIUM 159 TARGET/NITROGEN 14 REACTIONS 
Evidence for ‘‘massive transfer” in heavy-ion reactions on rare- 
earth targets, 4:4644 
TERBIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
TERBIUM SULFIDES/SPECIFIC HEAT 
— of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 
133) 


TERRESTRIAL ECOSYSTEMS/COMPARATIVE 
EVALUATIONS 
Structure and function of ten western North American grasslands. 
I. Abiotic and vegetational characteristics, 4:4422 
TEST FACILITIES 
See also TONOPAH TEST RANGE 
Semiscale Mod-3 test program and system description (PWR), 
4:3392 (NUREG/CR-0239) 
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TESTES/MEIOSIS 
Increased variability in nuclear DNA content of testis cells and 
spermatozoa from mice with irregular meiotic segregation, 


4:4477 
TEXACO GASIFICATION PROCESS/COAL GASIFICATION 
Progress on the road to synthesis gas from coal at the Ruhrchemie 
AG, 4:2184 
TEXACO GASIFICATION PROCESS/DEMONSTRATION 
PLANTS 


Progress on the road to synthesis gas from coal at the Ruhrchemie 

AG, 4:2184 
TEXACO GASIFICATION PROCESS/PILOT PLANTS 
Gasification of residual materials from coal liquefaction. Quarterly 
report, January-March 1978, 4:2169 (FE-2247-16) 
TEXAS/DISTRICT COOLING 
Storing sunlight underground: the Solaterre System, 4:2979 
TEXAS/DISTRICT HEATING 
Storing sunlight underground: the Solaterre System, 4:2979 
TEXAS/ENERGY CONSERVATION 

Texas energy conservation program: local governments 
(Workshop material), 4:3691 

Texas energy conservation program: existing commercial, retail 
businesses (Workshop material), 4:3692 

Texas energy conservation program: new residences (Workshop 
material), 4:3693 

Texas energy conservation program: existing commercial, office 
buildings (Workshop material), 4:3694 

Texas energy conservation program: existing residences 
(Workshop material), 4:3695 

Texas energy conservation program: existing commercial, hotels 
and motels (Workshop material), 4:3696 

Texas energy conservation program: schools (Workshop material), 
4:3697 

Texas energy conservation program: existing commercial, 
groceries and supermarkets (Workshop material), 4:3698 

TEXAS/ENERGY SOURCE DEVELOPMENT 

National environmental/energy workforce assessment. Texas. 

Final report on phase 1, 4:4326 (PB-277877) 
TEXAS/GEOPRESSURED SYSTEMS 

Geopressured geothermal fairway evaluation and test-well site 
location, Frio Formation, Texas Gulf Coast, 4:2983 (ORO-4891- 
4) 

Geothermal resources, Wilcox Group, Texas Gulf Coast, 4:2982 
(ORO-489 1-3) 

TEXAS/GEOTHERMAL EXPLORATION 

Geopressured geothermal fairway evaluation and test-well site 
location, Frio Formation, Texas Gulf Coast, 4:2983 (ORO-4891- 
4) 

Geothermal resources, Wilcox Group, Texas Gulf Coast, 4:2982 
(ORO-4891-3) 

TEXAS/GEOTHERMAL RESOURCES 

Geothermal resources, Wilcox Group, Texas Gulf Coast, 4:2982 
(ORO-4891-3) 

TEXTILE INDUSTRY/ENERGY CONSERVATION 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

TEXTILE INDUSTRY/TECHNOLOGY UTILIZATION 

Environmental considerations of selected energy conserving 
manufacturing process options. Volume II. Industry priority 
report, 4:3816 (EPA-600/7-76-034b) 

TFR TOKAMAK/DRIFT INSTABILITY 
Measurement of instabilities in a hot and dense plasma using 
millimeter wave scattering techniques, 4:4717 
THE NEXT STEP DEVICE 
See TNS REACTORS 
THERMAL EFFLUENTS/COMPARATIVE EVALUATIONS 

Fire analog: a comparison between fire plumes and energy center 

cooling tower plumes, 4:4410 (ORNL/TM-6248) 
THERMAL EFFLUENTS/ENVIRONMENTAL EFFECTS 

Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 4:4410 (ORNL/TM-6248) 

Impact of a Hanford Nuclear Energy Center on cloudiness and 
insolation, 4:3342 (PNL-2638) 

Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 

THERMAL EFFLUENTS/ENVIRONMENTAL TRANSPORT 

Cooling tower drift: experiment design for comprehensive case 
study (Fossil-fuel power plant thermal effluents), 4:4403 
(ORNL/TM-6248) 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

Mathematical model of drift deposition from a bifurcated cooling 
tower plume, 4:4408 (ORNL/TM-6248) 
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Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976-September 
1977, 4:4400 (ORNL/TM-6248) 

Numerical simulation of an industrial cumulus and comparison 
with observations (Waste heat dissipation in surface air), 4:4406 
(ORNL/TM-6248) 

Plumes from one and two cooling towers, 4:4409 (ORNL/TM- 
6248) 

Precipitation studies around Plant Bowen (Fossil-fuel power plant 
natural draft cooling towers), 4:4401 (ORNL/TM-6248) 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 

THERMAL EFFLUENTS/PLUMES 

Studies of the environmental impact of evaporative cooling tower 
plumes (Solar monitoring of fossil-fuel power plant cooling 
tower plumes), 4:4402 (ORNL/TM-6248) 

THERMAL EFFLUENTS/WASTE HEAT 

Numerical simulation of an industrial cumulus and comparison 
with observations (Waste heat dissipation in surface air), 4:4406 
(ORNL/TM-6248) 

THERMAL EFFLUENTS/WEATHER 

Precipitation studies around Plant Bowen (Fossil-fuel power plant 

natural draft cooling towers), 4:4401 (ORNL/TM-6248) 
THERMAL ENERGY STORAGE EQUIPMENT 

Eutectic binders for sodium sulfate in heat storage applications, 
4:3580 

Wind driven generator (Patent), 4:3019 

THERMAL ENERGY STORAGE EQUIPMENT/ 

COMMERCIALIZATION 

Commercial feasibility of thermal energy storage, 4:3559 (CONF- 
770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

A design handbook for phase change thermal control and energy 
storage devices, 4:3579 (N-78-15434) 

Chemical heat pump (hydrated salt heat pump), 4:2970 (CONF- 
770955-) 

Conceptual design of thermal energy storage systems for near- 
term electric utility applications, 4:3546 (CONF-770955-) 

Energy storage boiler tank, 4:3551 (CONF-770955-) 

Form-stable crystalline polymer pellets for thermal energy 
storage, 4:2974 (CONF-770955-) 

Heat transfer aspects of solar energy systems: development of 
design procedures for thermal storage in molten salts, 4:2967 
(CONF-770955-) 

Paraffin wax heat-storage for solar-heated homes, 4:2977 (UCRL- 
80820) 

Thermal energy storage by means of reversible heat pumping 
(Patent), 4:3581 

THERMAL ENERGY STORAGE EQUIPMENT/FEASIBILITY 

STUDIES 

Subsurface waste heat storage, experimental study, 4:3560 
(CONF-770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/HEAT 

EXCHANGERS 

Heat transfer aspects of solar energy systems: development of 
design procedures for thermal storage in molien salts, 4:2967 
(CONF-770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/LATENT 

HEAT STORAGE 

Alloy thermal storage media, 4:3554 (CONF-770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/MATERIALS 

Problems with thermal storage, 4:2966 (CONF-760374-) 

Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 

THERMAL ENERGY STORAGE EQUIPMENT/MEETINGS 

Proceedings of the second annual thermal energy storage 
contractors’ information exchange meeting, 4:3557 (CONF- 
770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

OPTIMIZATION 

Problems with thermal storage, 4:2966 (CONF-760374-) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE TESTING 

Investigation of metal fluoride thermal energy storage materials, 
4:3552 (CONF-770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/RESEARCH 

PROGRAMS 

Applications of thermal energy storage to process heat storage 
and recovery in'the paper and pulp industry, 4:3544 (CONF- 
770955-) 

Chemical storage of thermal energy, 4:2972 (CONF-770955-) 


THERMAL POWER PLANTS/ENERGY STORAGE 


Development of a phase change thermal energy storage unit 
utilizing modified anhydrous sodium hydroxide, 4:3545 (CONF- 
770955-) 

Fossil energy home heating furnace efficiency improvement using 
thermal energy storage, 4:3574 (CONF-770955-) 

Methanol-based single-substrate heat pump for solar thermal 
storage, 4:2971 (CONF-770955-) 

Research on energy storage for solar thermal conversion, 4:2969 
(CONF-770955-) 

Thermal energy storage using Prestressed Cast Iron Vessels 
(PCIV), 4:3547 (CONF-770955-) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

TECHNOLOGY ASSESSMENT 

Applications of thermal energy storage in the cement industry, 
4:3550 (CONF-770955-) 

Applications of thermal energy storage to process heat and waste 
heat recovery in the iron and steel industry, 4:3553 (CONF- 
770955-) 

Rock bed heat accumulators, 4:3555 (CONF-770955-) 

Thermal energy storage heat exchanger (Latent heat storage in 
salts and salt eutectics), 4:3548 (CONF-770955-) 

Thermal energy storage in solids (Hollow steel ingots), 4:3549 
(CONF-770955-) 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/MONITORING 

Summary of current findings: Calvert Cliffs Nuclear Power Plant 
aquatic monitoring program. Topical report May 75-Jun 76, 
4:3331 (PB-277085) 

THERMAL POWER PLANTS 
See also GEOTHERMAL POWER PLANTS 

Global study on the possibilities of district heat supply from 
combined heat and power plants in the Federal Republic of 
Germany. Summary, 4:3788 

Microprocessor system for selecting graphical return signals, 
4:3024 

THERMAL POWER PLANTS/BOILER FUEL 

Energy from bark: proven in practice, 4:3073 

THERMAL POWER PLANTS/BOILERS 

Investigation of reliability of evaporative heating surfaces of a 
once-through boiler in a 210 mw power unit operating with 
sliding initial steam pressure, 4:3051 

THERMAL POWER PLANTS/CONTROL EQUIPMENT 

Fast transfer of power station auxiliaries, 4:3118 

THERMAL POWER PLANTS/CONTROL SYSTEMS 

Structural analysis of a class of automatic control circuits of 

power units under sliding steam pressure, 4:3045 
THERMAL POWER PLANTS/COOLING SYSTEMS 

Comparative fish impingement at two adjacent water intakes on 
the mid-Columbia River, 4:4438 (PNL-SA-6606) 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

Evaluation of the potential of ozone as a power plant biocide, 
4:4525 (ORNL/TM-6459) 

Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 4:4410 (ORNL/TM-6248) 

Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. Annual report No. 
2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 

Local precipitation increases caused by scavenging of cooling 
tower plumes, 4:4411 (ORNL/TM-6248) 

Mathematical model of drift deposition from a bifurcated cooling 
tower plume, 4:4408 (ORNL/TM-6248) 

Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976-September 
1977, 4:4400 (ORNL/TM-6248) 

Plumes from one and two cooling towers, 4:4409 (ORNL/TM- 
6248) 

Rainfall enhancement due to scavenging of cooling tower 
condensate, 4:4412 (ORNL/TM-6248) 

THERMAL POWER PLANTS/DESIGN 

Modern thermal power stations in the CMEA countries, 4:3025 

Munich plant: user's experience, 4:3041 

Solid waste disposal (Patent), 4:3040 

THERMAL POWER PLANTS/ECONOMICS 
G. L. C. Plant at Edmonton, 4:3042 
THERMAL POWER PLANTS/ELECTRIC GENERATORS 

Dormancy vs. over-testing and the effect on diesel generator 

availability, 4:3061 
THERMAL POWER PLANTS/ENERGY STORAGE 

Process and system for seasonal storage and use of the hot waters 
— by thermal and nuclear electric power plants (Patent), 
4:3301 





THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 


THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Local precipitation increases caused by scavenging of cooling 
tower plumes, 4:4411 (ORNL/TM-6248) 

Mathematical model of drift deposition from a bifurcated cooling 
tower plume, 4:4408 (ORNL/TM-6248) 

Meteorological Effects of Thermal Energy Releases (METER) 
Program. Annual progress report, October 1976-September 
1977, 4:4400 (ORNL/TM-6248) 

Postulated weather modification effects of large energy releases 
(Environmental effects of thermal power production), 4:4381 
(PNL-2500(Pt.3)) 

Rainfall enhancement due to scavenging of cooling tower 
condensate, 4:4412 (ORNL/TM-6248) 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

Technology overview: assessment of social values in thermal 
power plant siting, social impact methodology evaluation, 
4:4455 (PNL-2500(Pt.5)) 

THERMAL POWER PLANTS/ENVIRONMENTAL IMPACTS 

Calculated power plant impact on Baltimore air shed. Final 
report, 4:4416 (PB-277078) 

THERMAL POWER PLANTS/FLUID FLOW 

Design considerations for a reliable electrical pipeline heat tracing 

system for power plants, 4:3062 
THERMAL POWER PLANTS/HEAT TRANSFER 

Design considerations for a reliable electrical pipeline heat tracing 

system for power plants, 4:3062 
THERMAL POWER PLANTS/NOISE POLLUTION 

ABATEMENT 

Noise control design objectives (For noise both inside and outside 
power plants), 4:3080 

Power station noise sources and spectra, 4:3077 

THERMAL POWER PLANTS/NOISE POLLUTION CONTROL 

Noise control approaches in the design of thermal power plants 

(In-plant and outdoor noise control), 4:3076 
THERMAL POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Thermal energy storage by means of reversible heat pumping 
(Patent), 4:3581 
THERMAL POWER PLANTS/ON-LINE CONTROL SYSTEMS 
Process computer for the Buggenum — plant, 4:3023 
THERMAL POWER PLANTS/OPE 

Economic load scheduling of cascaded river systems by lambda 
method, 4:2701 

G. L. C. Plant at Edmonton, 4:3042 

Munich plant: user’s experience, 4:3041 

THERMAL POWER PLANTS/PIPES 

Determination of life expectancy of stressed hot steam pipes with 

creep tests and examination of structure, 4:3933 
THERMAL POWER PLANTS/POWER RANGE 100-1000 MW 

Investigation of reliability of evaporative heating surfaces of a 
once-through boiler in a 210 mw power unit operating with 
sliding initial steam pressure, 4:3051 

THERMAL POWER PLANTS/REFUSE DERIVED FUELS 

G. L. C. Plant at Edmonton, 4:3042 

Munich plant: user’s experience, 4:3041 

THERMAL POWER PLANTS/SITE SELECTION 

Technology overview: assessment of social values in thermal 
power plant siting, social impact methodology evaluation, 
4:4455 (PNL-2500(Pt.5)) 

THERMAL POWER PLANTS/SOCIO-ECONOMIC FACTORS 

Technology overview: assessment of social values in thermal 
power plant siting, social impact methodology evaluation, 
4:4455 (PNL-2500(Pt.5)) 

THERMAL POWER PLANTS/THERMAL EFFLUENTS 

Differences in atmospheric convection caused by waste energy 
rejected in the forms of sensible and latent heats (Comparison of 
environmental effects of dry and wet cooling towers), 4:4407 
(ORNL/TM-6248) 

Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 4:4410 (ORNL/TM-6248) 

Report on ATDL research on meteorological effects of thermal 
energy releases, August 1, 1976-September 31, 1977 (Thermal 
and smoke plume transport), 4:4405 (ORNL/TM-6248) 

THERMAL POWER PLANTS/WASTE HEAT 

Method and system for an economical utilisation of waste heat 

from thermal power plants (Patent), 4:3830 
THERMAL POWER PLANTS/WASTE HEAT UTILIZATION 

Heat output from oans power-station block units for district- 
heating supply, ¢ 

Installation o theme od economizers at power plants, 4:3068 

Process and system for seasonal storage and use of the hot waters 
= by thermal and nuclear electric power plants (Patent), 


THERMAL REACTORS/AFTER-HEAT 
Measurements of fission-product decay heat for 7°5U and 7°°Pu, 
3312 
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THERMAL REACTORS/REACTOR SAFETY 
Proceedings of topical meeting on thermal reactor safety. 
Volumes I, II, and III, 4:3420 
Thermal reactor safety CNEN research programs, 4:3437 
THERMAL TRANSMISSION ICES/CO-GENERATION 
Thermal Transmission Integrated Community Energy Systems, 
4:3665 (ANL/EES-CP-19) 
THERMAL TRANSMISSION ICES/FEASIBILITY STUDIES 
Thermal Transmission Integrated Community Energy Systems, 
4:3665 (ANL/EES-CP-19) 
THERMIONIC CONVERTERS/DESIGN 
Conceptual engineering design study of thermionic topping of 
fossil power plants, 4:3766 (TID-28653) 
THERMIONIC CONVERTERS/RESEARCH PROGRAMS 
NASA/DOE Advanced Thermionic Technology Program 
progress report No. 29, 4:3765 (TE-4233/4237-71-78) 
THERMOCHEMICAL HEAT STORAGE 
Chemical storage of thermal energy, 4:2972 (CONF-770955-) 
THERMOCHEMICAL HEAT STORAGE/FEASIBILITY 
STUDIES 
Closed loop chemical systems for energy storage and transmission 
(chemical heat pipe), 4:4131 (CONF-770955-) 
Thermochemical energy storage systems, 4:3582 (CONF-770955-) 
THERMOCHEMICAL HEAT STORAGE/MATERIALS 
Methanol-based single-substrate heat pump for solar thermal 
storage, 4:2971 (CONF-770955-) 
THERMOCHEMICAL HEAT STORAGE/RESEARCH 
PROGRAMS 
Advanced technology thermal energy storage and heat exchange 
systems for solar applications: a survey of current research, 
4:2975 (CONF-780808-22) 
Thermal storage for highway vehicle propulsion, 4:3543 (CONF- 
770955-) 
Thermochemical energy storage and transport program overview, 
4:3556 (CONF-770955-) 
THERMOCOUPLES/PERFORMANCE TESTING 
Embedded Zircaloy-sheathed cladding thermocouples (BWR; 
PWR), 4:3154 (NUREG/CR-0271) 
THERMODYNAMIC CYCLES/EFFICIENCY 
Fast power cycle for fusion reactors, 4:4855 (BNL-24626) 
THERMODYNAMIC MODEL 
See also HYDRODYNAMIC MODEL 
THERMODYNAMIC MODEL/NUCLEAR MATTER 
Models of high energy nuclear collisions, 4:4622 (LBL-7739) 
THERMOELECTRIC GENERATORS/SOLAR ENERGY 
CONVERSION 
Potentialities of electric energy production by means of 
thermoelectric generators, 4:2823 (CONF-760374-) 
Thermoelectric conversion of solar energy by means of refractory 
B,4Si compounds, 4:2824 (CONF-760374-) 
THERMOLUMINESCENT DOSEMETERS 
Combination TL-film personnel neutron dosimeter, 4:4224 (PNL- 
2449) 
TLD system for personnel monitoring, 4:4225 (PNL-2449) 
THERMOLUMINESCENT DOSEMETERS/CALIBRATION 
Sixth workshop on personnel neutron dosimetry, 4:4228 (PNL- 
2449) 
THERMONUCLEAR DEVICES 
See also STELLARATORS 
TOKAMAK DEVICES 
TUMAN DEVICES 
THERMONUCLEAR DEVICES/POWER SUPPLIES 
Proposed high-power microwave source using a superconducting 
cavity as an energy storage, 4:4828 (N-78-16436) 
nema tae DEVICES/POWER TRANSMISSION 
L 
Magnetic insulation of high voltages in vacuum: comparison of 
experiment with simulations, 4:4829 (SAND-78-1145C) 
THERMONUCLEAR DEVICES/RESEARCH PROGRAMS 
Investigations on CTR in the institutes of the USSR Academy of 
Sciences in 1976, 4:4817 
THERMONUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
MANAGEMENT 
Waste management procedures for fusion-based central power 
Stations, 4:2663 (BNL-50697) 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
SPECIFICATIONS 
Cooling system and cooling method for a fusion reactor (Patent), 
:4832 . 


THERMONUCLEAR REACTOR MATERIALS/COOLANTS 
Fusion Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
be ~~~ REACTOR MATERIALS/MATERIALS 


Fusion Reactor Materials Program Plan. Section IV. Special 
purpose materials, 4:4892 (DOE/ET-0032/4) 
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Fusion reactor materials program plan. Section III. Plasma 
material interaction, 4:4891 (DOE/ET-0032/3) 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
JET REACTORS 
JT-60 REACTORS 
LASER FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
PLT REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
Nuclear (Canadian nuclear power programme and research on 
fusion), 4:3145 
Translations on Eastern Europe. Scientific Affairs No. 569, 4:4498 
(JPRS-70472 
THERMONUCLEAR REACTORS/ACCIDENTS 
Safety and environmental aspects of deuterium-tritium fusion 
power plants: work shop summary, 4:4852 (CONF-770997-) 
THERMONUCLEAR REACTORS/BEAM INJECTION 
HEATING 
Filamentation instability of ion beams focused in pellet-fusion 
reactors, 4:4755 
bp ret a REACTORS/CHARGED-PARTICLE 
TRANSPORT 
Alpha transport and deposition profile effects in tokamaks, 4:4819 
(COO-2218-105 
THERMONUCLEAR REACTORS/ENVIRONMENTAL 
EFFECTS 


Safety and environmental aspects of deuterium-tritium fusion 
power plants: work shop summary, 4:4852 (CONF-770997-) 
THERMONUCLEAR REACTORS/FIRE HAZARDS 
Application of probabilistic consequence analysis to the assessment 
of potential radiological hazards of fusion reactors, 4:4853 
(MITNE-220) 
THERMONUCLEAR REACTORS/HEAVY ION 
ACCELERATORS 
ANL IBF ion source/preaccelerator program (Argonne National 
Laboratory Ion Beam Fusion (ANL IBF)), 4:4176 (BNL-50769) 
THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Hydrogen production from fusion reactors coupled with high 
temperature electrolysis, 4:2671 (BNL-24777) 
THERMONUCLEAR REACTORS/NEUTRON TRANSPORT 
THEORY 
Neutron transport (Review of blanket and shield integral 
experiment, neutron collimators), 4:4821 (ORNL-5405) 
THERMONUCLEAR REACTORS/PLANNING 
Controlled nuclear fusion, a challenge for the engineer. I. General 
introduction, 4:4816 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Application of probabilistic consequence analysis to the assessment 
of potential radiological hazards of fusion reactors, 4:4853 
(MITNE-220) 
Safety and environmental aspects of deuterium-tritium fusion 
power plants: work shop summary, 4:4852 (CONF-770997-) 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTES 
Fusion fuel cycle solid radioactive wastes, 4:4854 (PNL-2719) 
THERMONUCLEAR REACTORS/RADIOACTIVITY 
Fusion fuel cycle solid radioactive wastes, 4:4854 (PNL-2719) 
THERMONUCLEAR REACTORS/REVIEWS 
Problems, prospects in controlled nuclear fusion discussed, 4:4815 
(JPRS-70472) 
THERMONUCLEAR REACTORS/SAFETY 
Safety and environmental aspects of deuterium-tritium fusion 
power plants: work shop summary, 4:4852 (CONF-770997-) 
THERMONUCLEAR REACTORS/THERMODYNAMIC 
CYCLES 
Fast power cycle for fusion reactors, 4:4855 (BNL-24626) 
THERMONUCLEAR REACTORS/USES 
Hydrogen production from fusion reactors coupled with high 
temperature electrolysis, 4:2671 (BNL-24777) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THETA PINCH/DRIFT INSTABILITY 
Drift-mirror instability in a plasma of finite pressure with hot 
electrons, 4:4765 
THETA PINCH/ION BEAM INJECTION 
Measurement of dielectronic recombination rates for the iron ions 
Fe IX-XI, 4:4695 
THETA PINCH/LINERS 
Studies on the applicability of slit metal vessels in fast theta-pinch 
discharges, 4:4893 


TISSUE-EQUIVALENT MATERIALS/ 


THETA PINCH/PLASMA DIAGNOSTICS 
Three-mirror interferometer with argon ion laser for 
determination of electron concentration in a dense plasma, 
4:4724 
THICKNESS GAGES/CALIBRATION STANDARDS 
Plating thickness standards. Milestone report (Aluminium on 
Kapton and copper on Kapton), 4:3903 (BDX-613-1805(Rev.)) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOPHENE/DESULFURIZATION 
Chemistry of hydrodesulfurization of sulfur heterocyclic 
compounds, 4:2483 
THOMSON SCATTERING/RED SHIFT 
Intensity-dependent frequency shift in Thomson scattering from a 
thermal plasma, 4:4772 
THORIUM/ACTIVATION ANALYSIS 
Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in silicates by thermal neutron activation and inorganic 
ion exchange, 4:4007 
THORIUM/GAMMaA SPECTROSCOPY 
Borehole gamma-ray spectrometer for uranium exploration, 4:2561 
(GJBX-82(78)) 
THORIUM/SEPARATION PROCESSES 
Advanced Fuel Recycle Program progress report, April 1-June 
30, 1978, 4:2591 (ORNL/TM-642 
THORIUM 232/RADIATION MONITORING 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
THORIUM ISOTOPES/NUCLEAR DATA COLLECTIONS 
Annual dose rate calculations for thermoluminescence dating, 
4:4058 (BNL-24571) 
THORIUM ORES/ISOTOPE RATIO 
Uranium-lead isotope systematics in uraniferous alkali-rich 
granites from the Granite Mountains, Wyoming: implications 
for uranium source rocks, 4:2567 
THREE-BODY PROBLEM/SCATTERING 
Quantum-mechanical few-body scattering equations with half-on- 
shell energy-independent subsystem input, 4:4633 (SLAC-209) 
THROMBOCYTES 
See BLOOD PLATELETS 
THROMBOPOIESIS 
Production, purification, and assay of thrombopoietin. Final 
report, June 1, 1973-June 30, 1978 (X radiation, mice, dogs), 
4:4505 (ORO-4465-29) 
THULIUM CHLORIDES/THERMODYNAMIC PROPERTIES 
Heats of dilution of some aqueous rare earth electrolyte solutions 
at 25°C. III. Rare earth chlorides, 4:4027 
THULIUM SULFIDES/SPECIFIC HEAT 
Heat capacity of rare earth sesquisulfides (2-20°K), 4:3938 (IS-M- 


133) 
THYMINE/LABELLING 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
THYRISTORS/EQUIPMENT PROTECTION DEVICES 
Thyristor voltage safety factor. Final report, 4:3767 (EPRI-EM- 


825) 
TIHANGE REACTOR/REACTOR FUELING 
First refueling at the Tihange power plant, 4:3189 
TIN/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
TIN ALLOYS/CREEP 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6AI-2Sn-4Zr- 
2M), 4:3912 
TIN ALLOYS/FABRICATION 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6AI-2Sn-4Zr- 
2M), 4:3912 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Nature of the defects in irradiated A-15 compounds, 4:3955 (BNL- 
24154) 
TIN CHLORIDES/CATALYTIC EFFECTS 
Stannous chloride and cobalt molybdate-alumina catalysts in 
hydrogenolysis of solvent refined coal, 4:2157 
TIN OXIDES/ELECTRICAL PROPERTIES 
Electrical and optical properties of thin layers of doped SnO2 and 
of the heterojunction SnO,-Si (p or n), 4:2752 (CONF-760374-) 
TIN OXIDES/OPTICAL PROPERTIES 
Electrical and optical properties of thin layers of doped SnO2 and 
of the heterojunction SnO2-Si (p or n), 4:2752 (CONF-760374-) 
TISSUE-EQUIVALENT MATERIALS/CHARGED-PARTICLE 
TRANSPORT 
Charged particle beams for radiobiology at RARAF, 4:4655 
(COO-3243-6) 
Measurements of W in methane-based issue-equivalent gas (0.12 to 
7.8 MeV), 4:4656 (COO-3243-6) 





TISSUE-EQUIVALENT MATERIALS/NEUTRON 


TISSUE-EQUIVALENT MATERIALS/NEUTRON 
TRANSPORT 


Investigation into the thermal defect of tissue-equivalent plastic 
(A-150), 4:4217 (COO-3243-6) 
TISSUES 
See also BONE MARROW 
TISSUES/RADIATION DOSES 
Estimate of 50-year dose commitment to various organs and 
tissues of the body from inhalation of 7**Rn free of its 
daughters, 4:4514 (CONF-760770-1) 
TISSUES/RADIOMETRIC ANALYSIS 
Plutonium analysis in spiked bovine tissues: an interlaboratory 
study, 4:4516 (BNWL-SA-6467) 
TITANATES/ELECTRICAL PROPERTIES 
Effect of ZrO2 source variations on PbZrO#-PbTiOs piezoelectric 
properties. Technical report, 4:3979 (AD-A-051049) 
TITANIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
TITANIUM/ARGON 40 REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 — 3924-31) 
TITANIUM/BIOLOGICAL ACCUMULATI 
Trace metals in scallops from within and ened two ocean 
disposal sites, 4:4445 
TITANIUM/COMPACTING 
Explosive powder metallurgy. II. Processing considerations, 
4:3911 
TITANIUM/OXIDATION 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
Passivation of the pyrotechnic fuels titanium and titanium hydride 
in oxidative environments, 4:3950 (SAND-78-0264C) 
TITANIUM/OXYGEN 16 REACTIONS 
Angular momentum effects in nuclear reactions. Progress report, 
August 1, 1977-July 31, 1978 (Summaries of research activities 
at Texas A and M University), 4:4640 (ORO-3924-31) 
TITANIUM/PASSIVATION 
Passivation of the pyrotechnic fuels titanium and titanium hydride 
in oxidative environments, 4:3950 (SAND-78-0264C) 
TITANIUM/PHYSICAL RADIATION EFFECTS 
Reduction of void number density and size in ion-irradiated Ti- 
coated Nb, 4:3966 
TITANIUM/RECYCLING 
Recent developments in the titanium industry, 4:3912 
TITANIUM/SORPTIVE PROPERTIES 
High-temperature, high-pressure microbalance for the 
determination of the hydrogen sorption characteristics of metal 
hydrides, 4:2678 
TITANIUM BASE ALLOYS/FABRICATION 
Recent ete in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A]-2Sn-4Zr- 
2M), 4:3912 
TITANIUM BASE ALLOYS/FATIGUE 
Fatigue of wrought and cast Ti-6AI1-4V titanium alloy (in bending 
and under axial loading). Data item, 4:3925 (ESDU-77027) 
TITANIUM BASE ALLOYS/FRACTURE PROPERTIES 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A1-2Sn-4Zr- 
2M), 4:3912 
TITANIUM HYDRIDES/OXIDATION 
Passivation of the pyrotechnic fuels titanium and titanium hydride 
in oxidative environments, 4:3950 (SAND-78-0264C) 
TITANIUM HYDRIDES/PASSIVATION 
Passivation of the pyrotechnic fuels titanium and titanium hydride 
in oxidative environments, 4:3950 (SAND-78-0264C) 
TITANIUM OXIDES 
See also BRANNERITE 


RUTILE 
TITANIUM OXIDES/CHEMICAL PREPARATION 
Improved electrically conductive and corrosion-resistant current 
collector and/or battery container (Patent), 4:3597 
TNS REACTORS/PLANNING 
Draft program plan for TNS: The Next Step after the Tokamak 
Fusion Test Reactor. Part IV. Program planning, 4:4813 
(ORNL/TM-5984) 
TOBACCO SMOKES/GENETIC EFFECTS 
Cytogenetic effects of the gaseous phase of cigarette smoke on 
root-tip cells of Allium sativum L, 4:4530 
TOKAMAK DEVICES 
See also JFT-2A TOKAMAK 
TFR TOKAMAK 
TOKAMAK DEVICES/ALFVEN WAVES 
be — — theory of Alfven wave excitation in a tokamak, 
“479 
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TOKAMAK DEVICES/DRIFT INSTABILITY 
Theory of drift and trapped-electron instabilities, 4:4752 (PPPL- 


1467) 
TOKAMAK DEVICES/ECR HEATING 
Plasma heating in the TM-3 tokamak by means of electron 
cyclotron resonance at magnetic fields up to 25 kOe, 4:4703 
TOKAMAK DEVICES GY LOSSES 
Azimuthal distribution of the high-energy a-particle flow on 
chamber walls in an axial-symmetrical tokamak, 4:4700 
TOKAMAK DEVICES/HIGH-FREQUENCY HEATING 
Numerical simulation of lower hybrid wave propagation, 4:4686 
(JAERI-M-7313) 
TOKAMAK DEVICES/IMPURITIES 
Impurities in plasma with a high electron density in the TM-3 
tokamak, 4:4718 
TOKAMAK DEVICES/KINK INSTABILITY 
dence of ideal MHD kink and ballooning modes on plasma 
shape and profiles in tokamaks, 4:4754 (PPPL-1470) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Some problems of a tokamak with fast-neutral injection. Review, 
4:4704 


TOKAMAK DEVICES/PLASMA CONFINEMENT 
Confining a tokamak plasma with rf-driven currents, 4:4694 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Corpuscular diagnostics of a quasistationary thermonuclear 
plasma, 4:4722 
Direct-reading type microwave interferometer, 4:4712 (N-78- 


16344) 
TOKAMAK DEVICES/PLASMA HEATING 
Alfven resonance heating via magnetosonic modes in large 
tokamaks, 4:4690 (PPPL-1471) 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
gr een of ideal MHD kink and ballooning modes on plasma 
shape and profiles in tokamaks, 4:4754 (PPPL-1470) 
MHD stability limits on high-8 tokamaks, 4:4753 (PPPL-1468) 
Stability of tokamaks with elongated cross section, 4:4751 
(ORNL/TM-6419) 
Two-dimensional simulation of the MHD stability, (2), 4:4750 
(JAERI-M-7310) 
TOKAMAK DEVICES/PLASMA PRODUCTION 
Cross sections for electron impact ionization of multicharged ions, 
4747 


TOKAMAK DEVICES/RESEARCH PROGRAMS 
Institute of plasma physics. Annual review, Apr 1976-Mar 1977, 
4:4811 (N-78- 16865) 
TOKAMAK DEVICES/THERMONUCLEAR IGNITION 
Study ona — of a steady-state thermonuclear reaction in a 
tokamak, 
TOKAMAK DEVICES/TRAPPED-PARTICLE INSTABILITY 
2-D fluid calculations of anomalous trapped ion transport in 
tokamaks, 4:4757 
Theory of drift and trapped-electron instabilities, 4:4752 (PPPL- 
1467 


TOKAMAK TYPE REACTORS 
See also JET REACTORS 
JT-60 REACTORS 
PLT REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS/BELLOWS 
Vacuum vessel for a nuclear fusion device (Patent), 4:4895 
TOKAMAK TYPE REACTORS/DESIGN 
First preliminary design of an experimental fusion reactor, 4:4808 
(JAERI-M-7300 
TOKAMAK TYPE REACTORS/FIRST WALL 
Controlled nuclear fusion, a challenge for the engineer. III. The 
wall problem in fusion reactors, 4:4822 
TOKAMAK TYPE REACTORS/FUEL CYCLE 
TCODE: a computer code for analysis of tritium and vacuum 
systems for tokamak fusion reactors, 4:4833 (ANL/FPP/TM- 
0 


110) 
TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 
TCODE: a computer code for analysis of tritium and vacuum 
systems for tokamak fusion reactors, 4:4833 (ANL/FPP/TM- 
110 


) 
TOLUENE/CHEMICAL REACTIONS 
Localization of the dry electron by OH and OD groups in 
alcoholic and in —— systems, 4:4048 
TOLUENE/FLUORINATION 
Substrate selectivity and orientation in aromatic substitution by 
molecular fluorine, 4:4038 
TONOPAH TEST RANGE/RADIATION MONITORING 
Off-site environmental monitoring report for the Nevada Test Site 
and other test areas used for underground nuclear detonations, 
January-December 1977, 4:4392 (EMSL-LV-0539-18) 
TOPOLOGY/ALGORITHMS 
Fast algorithms for constructing minimal spanning trees in 
coordinate spaces, 4:4933 
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TOPPING CYCLES/THERMIONIC CONVERTERS 

Conceptual engineering design study of thermionic topping of 

fossil power plants, 4:3766 (TID-28653) 
TORNADOES 

Tornado: an engineering-oriented perspective, 4:4078 (NOAA- 
TM-ERL-NSSL-82) 

TOROIDAL PINCH DEVICES/MAGNETIC FIELD 

CONFIGURATIONS 

Calculation of the topography of force lines of a magnetic field in 
toroidal systems, 4:4827 

TOTAL FLOW SYSTEMS/DESIGN 

Sourcebook on the production of electricity from geothermal 
energy. Draft: Chapter 4, Section 4.4. Status of the development 
of the total flow system for electric power production from 
geothermal energy (Includes glossary), 4:2995 (COO-4051-21) 

TOTAL FLOW SYSTEMS/TECHNOLOGY ASSESSMENT 

Sourcebook on the production of electricity from geothermal 
energy. Draft: Chapter 4, Section 4.4. Status of the development 
of the total flow system for electric power production from 
geothermal energy (Includes glossary), 4:2995 (COO-4051-21) 

TOTAL FLOW SYSTEMS/TURBINES 

Performance tests of the radial outflow reaction turbine for 
geothermal applications, 4:2998 (UCID-17902) 

Sourcebook on the production of electricity from geothermal 
energy. Draft: Chapter 4, Section 4.4. Status of the development 
of the total flow system for electric power production from 
geothermal energy (Includes glossary), 4:2995 (COO-4051-21) 

TOWER FOCUS COLLECTORS/HELIOSTATS 

Evaluation of the efficient areas of a field of mirrors in terms of 

distribution of the glass installed, 4:2857 (CONF-760374-) 
TOWER FOCUS COLLECTORS/OPTIMIZATION 

Thermal optimization of steam generating systems for tower type 
solar steam power plants: tasks and methods, 4:2853 (CONF- 
760374-) 

TOWER FOCUS POWER PLANTS/BRAYTON CYCLE POWER 

SYSTEMS 

10 MW solar thermal electric power plant design for solar day 
operation, 4:2856 (CONF-760374-) 

TOWER FOCUS POWER PLANTS/CONSTRUCTION 

Central solar receiver, 4:2862 (SAND-77-1750(Vol.3)(No.3)) 

TOWER FOCUS POWER PLANTS/CONTROL SYSTEMS 

Master Control System for the central receiver solar power plant, 
4:2858 (SAND-78-1016C) 

TOWER FOCUS POWER PLANTS/COST 

Definition of two small central receiver systems, 4:2860 (SAND- 
78-7001) 

TOWER FOCUS POWER PLANTS/DEMONSTRATION 

PROGRAMS 

Department of Energy/Sandia Laboratories solar-powered 
irrigation program, 4:2924 (SAND-78-0950C) 

TOWER FOCUS POWER PLANTS/DESIGN 

10 MW solar thermal electric power plant design for solar day 
operation, 4:2856 (CONF-760374-) 

Central solar receiver, 4:2862 (SAND-77-1750(Vol.3)(No.3)) 

Definition of two small central receiver systems, 4:2860 (SAND- 
78-7001) 

Solar a as a source of thermal electric energy, 4:2854 (CONF- 
760374-) 

TOWER FOCUS POWER PLANTS/HELIOSTATS 

Guidance system for a 10 MWe solar thermal power plant, 4:2851 
(CONF-760374-) 

TOWER FOCUS POWER PLANTS/OPTIMIZATION 

Interaction between the heliostat field and the thermodynamic 
system of a solar power plant, 4:2852 (CONF-760374-) 

TOWER FOCUS POWER PLANTS/TEST FACILITIES 

Study on solar tower power system, 4:2855 (CONF-760374-) 

TOWER FOCUS POWER PLANTS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Thermal energy storage for advanced solar central receiver power 
systems, 4:2976 (SAND--78-8221) 

TOWER FOCUS POWER PLANTS/THERMODYNAMIC 

CYCLES 

Interaction between the heliostat field and the thermodynamic 
system of a solar power plant, 4:2852 (CONF-760374-) 

TOWN GAS/SYNTHESIS 

Highly productive techniques for manufacturing high-temperature 

coke from soft low-calorie lignite--1, 4:2143 
TOXIC MATERIALS 

See also TOXINS 
TOXIC MATERIALS/REGULATIONS 

Toxic Substances Control Act: a chemist’s view, 4:4003 (LBL- 

7845) 
TOXINS 

See also HAZARDOUS MATERIALS 
TOXINS/PREVENTIVE MEDICINE 

Effect of x-irradiation on survival of rabbits with staphylococcal B 
enterotoxemia. Interim report, 4:4501 (AD-A-050646) 


TRAPPED-PARTICLE INSTABILITY 


TRACK DETECTORS (DIELECTRIC) 
See DIELECTRIC TRACK DETECTORS 
TRAFFIC CONTROL/AUTOMATION 
Advanced filtering and prediction software for urban traffic 
control systems. Draft final report, 4:3808 (NP-23385) 
TRAFFIC CONTROL/MATHEMATICAL MODELS 
Advanced filtering and prediction software for urban traffic 
control systems. Draft final report, 4:3808 (NP-23385) 
TRAINS 
See also ELECTRIC RAILWAYS 
LEVITATED TRAINS 
TRAINS/SPECIFICATIONS 
Parametric studies of north east corridor rail passenger service 
between New York City and Washington, D. C., 4:3887 (N-78- 
15953) 
TRAJECTORIES 
Plume trajectories using satellite imagery, 4:4371 (PNL- 
2500(Pt.3)) 
TRANS 104 ELEMENTS/SYNTHESIS 
Search for superheavy elements with half-lives between a few 
minutes and several hundred days, produced in the **Ca + 
248Cm reaction, 4:4648 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSIENTS/DATA PROCESSING 
Evaluation of a processing technique for transient data (Prony’s 
method), 4:4132 
TRANSIENTS/HEAT TRANSFER 
Thermal response of thermal hydraulic test facility (THTF) heater 
rods to hydraulic transients, 4:3479 
TRANSIENTS/HYDRAULICS 
Studies concerning average volume flow and waterpacking 
anomalies in thermal-hydraulics codes, 4:3463 
TRANSIENTS/RADIANT HEAT TRANSFER 
Radiation-to-steam model for reactor core thermal analysis, 4:3466 
TRANSITION BOILING/REVIEWS 
Post-CHF heat transfer during steady-state and transient 
conditions, 4:3389 (NUREG/CR-0195) 
TRANSITION ELEMENT COMPLEXES/CHEMICAL BONDS 
Pathways for formation of transition metal-carbon bonds in protic 
media, 4:4034 (IS-M-140) 
TRANSITION ELEMENT COMPOUNDS/CHEMICAL BONDS 
Pathways for formation of transition metal-carbon bonds in protic 
media, 4:4034 (IS-M-140) 
TRANSPORTATION SECTOR/ENERGY CONSERVATION 
Systematic implementation of local, state, and Federal regulations 
to control transportation and land use can reduce ener, 
required for transportation, 4:3676 (CONF-7710136-) 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
TRANSPORTATION SECTOR/ENERGY CONSUMPTION 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
TRANSPORTATION SECTOR/ENERGY MANAGEMENT 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
TRANSPORTATION SECTOR/LAND USE 
Land use and energy utilization for the St. Louis SMSA, 4:3613 
(CONF-7710136-) 
TRANSPORTATION SECTOR/REGULATIONS 
Systematic implementation of local, state, and Federal regulations 
to control transportation and land use can reduce energy 
required for transportation, 4:3676 (CONF-7710136-) 
TRANSPORTATION SYSTEMS 
See also MASS TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy effects, efficiencies, and prospects for various modes of 
transportation. Final report, 4:3810 (PB-277415) 
Energy in transport. Volume 2. Policies. Report No. 27, 4:3687 
(NP-23391) 
TRANSPORTATION SYSTEMS/MATHEMATICAL MODELS 
First you say you will, and then you say you won't: market 
research and predictive modeling. Classificatory models of 
urban journey-to-work mode choice. Paper No. 7790, 4:3852 
(CONF-770488-1) 
TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
TRANSURANIUM ELEMENTS/PRODUCTION 
Transuranium processing plant semiannual report of production, 
status, and plans for period ending December 31, 1977, 4:4059 
(ORNL-5415) 
TRAPPED-PARTICLE INSTABILITY 
Theory of drift and trapped-electron instabilities, 4:4752 (PPPL- 
1467) 





TRAPPED-PARTICLE INSTABILITY/ 


TRAPPED-PARTICLE INSTABILITY/TWO-DIMENSIONAL 
CALCULATIONS 


2-D fluid calculations of anomalous trapped ion transport in 
tokamaks, 4:4757 
TRAVELLING WAVES/MONITORING 
Traveling wave monitor, 4:4206 (SLAC-Trans-185) 
TREES/GROWTH 
Site susceptibility to leaching by H2SO, in acid rainfall, 4:4277 
(CONF-780573-2) 
TREES/PLANT BREEDING 
Increasing the biomass production of short rotation coppice 
forests. Progress report, 4:2828 (SRO-1015-1) 
TREMATODES/ECOLOGY 
Observations on the ecology of Clinostomum marginatum in 
largemouth bass (Micropterus salmoides), 4:4518 
TRICKLE-TYPE COLLECTORS/PERFORMANCE TESTING 
Engineering analysis and testing of water-trickle solar collector. 
Final report, June 1975-November 1977, 4:2944 (ORO-4927-78/ 


1) 
TRICKLE-TYPE COLLECTORS/TEST FACILITIES 
Engineering analysis and testing of water-trickle solar collector. 
Final report, June 1975-November 1977, 4:2944 (ORO-4927-78/ 
1 


) 
TRI-GAS PROCESS/CONTROL SYSTEMS 
Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 
TRI-GAS PROCESS/HEAT LOSSES 
Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 
TRI-GAS PROCESS/MATHEMATICAL MODELS 
Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 


(Vol.1)) 
TRI-GAS PROCESS/PROCESS DEVELOPMENT UNITS 
Gas generator research and development, TRI-GAS process. 
Final report, 21 August 1973-20 October 1977, 4:2165 (FE-1527- 
(Vol.1)) 
TRITIUM 
Tritium management in PWR plants, 4:3497 
TRITIUM/ADSORPTION 
Method of removing tritium in exhaust water in a nuclear 
equipment (Patent), 4:2625 
TRITIUM/ENVIRONMENTAL TRANSPORT 
Tritium in the Savannah River Estuary and adjacent marine 
waters, 4:4450 (DP-MS-78-27) 
TRITIUM/EQUATIONS OF STATE 
Equation of state of fluid T2 deduced from P-V-T and ultrasonic- 
velocity measurements on H2 and Dz to 20 kbar, 4:4033 
TRITIUM/HEALTH HAZARDS 
Radiation dose estimates from timepieces containing tritium or 
promethium-147 in radioluminous paints, 4:4515 (NUREG/CR- 


0216) 
TRITIUM/RADIATION MONITORING 

1977 environmental monitoring program report for Idaho 
National Engineering Laboratory Site, 4:4393 _ 12082(77)) 

TRITIUM/RADIOACTIVE WASTE PROCESSIN 

Method of removing tritium in exhaust water in a Din: 
equipment (Patent), 4:2625 

Tritium waste control: April-June 1978 (Catalytic exchange 
detritiation; liquid waste decontamination; fixation in polymer 
impregnated concrete; management of high specific activity 
tritiated wastes), 4:2611 (MLM-2542) 

TROJAN REACTOR/ACCUMULATORS 

Computer simulation of an accumulator discharge test performed 
during preoperational testing of the ECCS at the Trojan 
Nuclear Plant, 4:3447 

TROUT/AQUACULTURE 

Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. Annual report No. 
2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 

TROUT/BIOLOGICAL ADAPTATION 

Thermal resistance of rainbow trout from a permanently heated 

stream, and of two hatchery strains, 4:4451 (RLO-2228-T2-5) 
TROUT/REPRODUCTION 

Reproductive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National Park. 
Third annual progress report, July 1, 1976-December 31, 1977, 
4:4520 (RLO-2228-T2-3) 

Reproductive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National Park. 
Final report, April 1974-June 30, 1978, 4:4521 (RLO-2228-T2-4) 

TROUT/TEMPERATURE EFFECTS 

Reproductive biology of trout in a thermally enriched 

environment: the Firehole River of Yellowstone National Park. 
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Third annual progress report, July 1, 1976-December 31, 1977, 
4:4520 (RLO-2228-T2-3) 

Reproductive biology of trout in a thermally enriched 
environment: the Firehole River of Yellowstone National Park. 
Final report, April 1974-June 30, 1978, 4:4521 (RLO-2228-T2-4) 

Thermal resistance of rainbow trout from a permanently heated 
stream, and of two hatchery strains, 4:4451 (RLO-2228-T2-5) 

TRUCKS/DIESEL ENGINES 
Energy use and other comparisons between diesel and gasoline 
pickup trucks. Interim report Oct 76-Jun 77, 4:3860 (PB-277464) 
TRUCKS/FUEL CONSUMPTION 
Energy losses in heavy commercial vehicles, 4:3809 (PB-277354) 
TRYPSIN/INACTIVATION 
Characterization of azidobenzamidines as photoaffinity labels for 
rypsin, 4:4464 
TRYPSIN/LABELLING 
Characterization of azidobenzamidines as photoaffinity labels for 
trypsin, 4:4464 
TUBES (CONDUITS) 
See PIPES 
TUMAN DEVICES/RESEARCH PROGRAMS 

Investigations on CTR in the institutes of the USSR Academy of 

Sciences in 1976, 4:4817 
TUMOR CELLS/MORPHOLOGICAL CHANGES 

Cell membrane architecture of normal and malignant epithelial 

cells in culture, 4:4475 (COO-3243-6) 
ORS 


See NEOPLASMS 
TUNGSTATES/RADIOLYSIS 
Radiation damage studies by x-ray photoelectron spectroscopy. II. 
Electron irradiated LigCrO, and LizWOs,, 4:4055 
TUNGSTEN/ACTIVATION ANALYSIS 
Determination of arsenic, antimony, molybdenum, thorium and 
tungsten in silicates by thermal neutron activation and inorganic 
ion exchange, 4:4007 
TUNGSTEN/DIFFUSION 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
TUNGSTEN/MATERIALS RECOVERY 
Cotter’s new plant diets on spent catalysts, 4:2580 
TUNGSTEN/PERMEABILITY 
Feasibility study of tungsten as a diffusion barrier between nickel- 
chromium-aluminum and gamma/gamma prime - delta eutectic 
alloys, 4:3940 (N-78-15230) 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 
Vacancy defect mobilities and binding energies obtained from 
annealing studies, 4:3968 
TUNGSTEN/SUPPLY AND DEMAND 
World demand for raw materials in 1985 and 2000, 4:3639 (PB- 
277707) 
TUNNEL EFFECT/ELECTRON SPECTROSCOPY 
Inelastic electron tunneling spectroscopy, 4:4666 
TUNNELING/SAFETY 
Safe use of electricity in coal mining tunnels, 4:2330 
TUNNELS 
See also MINE ROADWAYS 
TUNNELS/DEFORMATION 
Improving roadway conditions by adapting more to the 
supporting ring behaviour, 4:2290 
TUNNELS/EXCAVATION 
Review of face end mechanisation in the NCB, 4:2313 
TUNNELS/MONITORING 
Improving roadway conditions by adapting more to the 
supporting ring behaviour, 4:2290 
TURBINE BLADES/BOUNDARY LAYERS 
Development of the thermal boundary layer in turbine cascades, 
4:3058 
TURBINE BLADES/COOLING 
Efficacy of film cooling of . turbine nozzle blades, 4:3048 
TURBINE BLADES/DESI 
Comparison of design of onl of a reaction turbine by one- 
dimensional and two-dimensional methods, 4:2710 
TURBINE BLADES/GAS COOLING 
Method of calculation of local heat transfer coefficients in the 
pe edge cooling duct with jet discharge of the cooling agent, 
:3046 


TURBINE BLADES/HEAT TRANSFER 
Investigation of transient heat transfer in the nozzle blading of an 
operating turbine, 4:3059 
TURBINES 
See also GAS TURBINES 
HYDRAULIC TURBINES 
STEAM TURBINES 
TURBINES/PERFORMANCE TESTING 
Performance tests of the radial outflow reaction turbine for 
geothermal applications, 4:2998 (UCID-17902) 





JANUARY 31, 1979 


Sourcebook on the production of electricity from geothermal 
energy. Draft: Chapter 4, Section 4.4. Status of the development 
of the total flow system for electric power production from 
geothermal energy (Includes glossary), 4:2995 (COO-4051-21) 

TURBINES/REVIEWS 

Turbines and turbogenerators for solar power plants with 

thermodynamic cycles, 4:2844 (CONF-760374-) 
TURBINES/ROTORS 

Status of electroslag processing for production of large rotor 

forgings. Final report, 4:3043 (EPRI-FP-799) 
TURBOGENERATORS 

See also HYDRAULIC TURBINES 
TURBOGENERATORS/REVIEWS 

Turbines and turbogenerators for solar power plants with 
thermodynamic cycles, 4:2844 (CONF-760374-) 

TURBOGENERATORS/SUPERCONDUCTING COILS 

Superconducting field winding for the rotor of a turbo-generator 

(Patent), 4:4087 
TURBOJET ENGINES/EXHAUST GASES 

Aircraft technology assessment status of the gas turbine program, 
4:3892 (PB-277351) 

TURBOJET ENGINES/TECHNOLOGY ASSESSMENT 

Aircraft technology assessment status of the gas turbine program, 
4:3892 (PB-277351) 

TURBOMACHINERY 
See also COMPRESSORS 
PUMPS 
TURBINES 
TURBOMACHINERY/COST 

Study of selected turbomachinery components for compressed air 
energy storage systems. Final report, 4:3535 (ANL/EES-TM- 
14 


TURBOMACHINERY/PERFORMANCE 

Study of selected turbomachinery components for compressed air 
energy storage systems. Final report, 4:3535 (ANL/EES-TM- 
14) 

TURBULENT FLOW/CHEMICAL REACTIONS 

Experimental study of chemically reacting turbulent free shear 
layers. Quarterly report, December 1977-March 1978, 4:4062 
(FE-2446-6) 

TURBULENT HEATING 

Heat transport due to collisionless drift-tearing mode turbulence, 
4:4687 (JAERI-M-7314) 

TURBULENT HEATING/ION ACOUSTIC WAVES 

Observation of fluctuations responsible for stochastic ion heating 
in a turbulent plasma, 4:4688 (N-78-16866) 

TURBULENT HEATING/STOCHASTIC PROCESSES 

Observation of fluctuations responsible for stochastic ion heating 
in a turbulent plasma, 4:4688 (N-78-16866) 

TWO-PHASE FLOW 
Determination of flowrates of metastable fluids, 4:4126 
TWO-PHASE FLOW/ATOMIZATION 

Atomization mechanisms in single-component, two-phase, nozzle 
flows, 4:2999 (UCRL-79656(Rev. 1)) 

TWO-PHASE FLOW/MEASURING INSTRUMENTS 

Advanced two-phase instrumentation program. Quarterly progress 
report, October-December 1977, 4:4123 (NUREG/CR-0242) 

TWO-PHASE FLOW/RESEARCH PROGRAMS 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, June 1, 1977-August 31, 1977 (BWR; 
PWR), 4:3382 (NUREG/CR-0023) 

Two-phase flow phenomena in nuclear reactor technology. 
Quarterly progress report, December 1, 1977-February 28, 1978 
(BWR; PWR), 4:3391 (NUREG/CR-0233) 

TWO-PHASE FLOW/REVIEWS 

Multi-phase flow, 4:4127 

TWO-PHASE FLOW/VOID FRACTION 

Advanced two-phase instrumentation program. Quarterly progress 

report, October-December 1977, 4:4123 (NUREG/CR-0242) 
TWO-STREAM INSTABILITY 

Decay of the initial density discontinuity in two-velocity 
hydrodynamics of a collisionless plasma, 4:4762 

Stimulated ion surface waves on a semi-infinite plasma, 4:4783 

TYPE-II SUPERCONDUCTORS/ELECTRIC CONDUCTIVITY 

Fluctuation magnetoconductivity of an anisotropic dirty 
superconductor, 4:4667 (BNL-24168) 

TYPE-II SUPERCONDUCTORS/MATHEMATICAL MODELS 

Fluctuation magnetoconductivity of an anisotropic dirty 
superconductor, 4:4667 (BNL-24168) 

TYPE-III SUPERCONDUCTORS 
See TYPE-II SUPERCONDUCTORS 


UNDERGROUND MINING/PRODUCTIVITY 
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UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/ELECTRICAL FAULTS 
Systems analysis of ultra-high-speed relaying and its impact on 
transmission networks. Final report, 4:3116 (HCP/T2097-01) 
ULTRASONIC TESTING/RESEARCH PROGRAMS 
Program for field validation of the Synthetic Aperture Focusing 
Technique for Ultrasonic Testing (SAFT UT). Analysis before 
test, 4:3307 (NUREG/CR-0288) 
ULTRASONIC WAVES/BIOLOGICAL E 
Effects of ultrasound, cysteamine, and x-rays on V79 Chinese 
hamster cells, 4:4539 (UR-3490-1408) 
ULTRASONIC WAVES/DIAGNOSTIC USES 
Recent trends in computed tomography and ultrasonic scanning in 
health care. Paper 1974-78, 4:4484 (PB-276954) 
ULTRASONICS 
See ULTRASONIC WAVES 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND MINING 
See also LONGWALL MINING 
OIL SHALE MINING 
Coal mining with water guns. Ruhrkohle AG operates the first 
‘hydro-colliery’ in western Europe, 4:2305 
UNDERGROUND MINING/ACCIDENTS 
Safety in coalmining: the way ahead, 4:2303 
UNDERGROUND MINING/BRINES 
Desalination of mine waters in the Polish coal mining industry, 
4:2248 (CONF-760588-P1) 
UNDERGROUND MINING/CLIMATES 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
UNDERGROUND MINING/COMMUNICATIONS 
Monitoring and control of machines and mining systems wel of R 
and D work on title subjects in Belgium, Canada, Wes' 
Germany, New Zealand, Italy, Spain, UK and USA), 4: 2274 
(MTCH-PR-003-77) 
UNDERGROUND MINING/CONVEYORS 
How to maintain your mine belt conveyors, 4:2358 
UNDERGROUND MINING/GROUND SUBSIDENCE 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
UNDERGROUND MINING/HAZARDS 
Firedamp risks and protective measures in mines in the GDR, 


4:23 
UNDERGROUND MINING/HOISTS 
100 years of Koepe Winding engines, 4:2319 
Construction of a skip loading plant at Lohberg Colliery, 4:2326 
Innovations in hoisting systems, 4:2310 
Problems of shaft transport, 4:2329 
Toward a better understanding of mine shaft guides, 4:2324 
UNDERGROUND MINING/MINE HAULAGE 
Development of horizontal transport in underground mines in 
connection with the increase in production and in depth of 
mines, 4:2328 
How to maintain your mine belt conveyors, 4:2358 
Hydrotransport of solids underground, 4:2275 (MTCH-TI-1.1) 
Improvement in rail transport adapted to increase production 
tasks, 4:4149 
Mine movement, 4:4147 
Pneumatic conveying development, 4:4150 
UNDERGROUND MINING/MINE ROADWAYS 
Improving roadway conditions by adapting more to the 
supporting ring behaviour, 4:2290 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
Road driving, shaft sinking and tunnelling as research duties in the 
German mining industry, 4:4148 
Safe use of electricity in coal mining tunnels, 4:2330 
Screening of mine dirt as an additive for concrete, 4:3817 
UNDERGROUND MINING/MINING EQUIPMENT 
Conceptual design of a fully automated continuous mining system 
operating under remote supervisory control. Final report, 
4:2270 (FE-9028-1) 
Purdue professors report progress on coal-related research at 
Purdue University, 4:2139 (NP-23364) 
Reliability, 4:2273 (MTCH-004/77) 
Thin, level and steep seam equipment used in the donets basin, 
4:2285 
UNDERGROUND MINING/PNEUMATIC TRANSPORT 
Shirebrook pneumatic coal transport scheme, 4:2340 
UNDERGROUND MINING/PRODUCTIVITY 
Re-equipment and further development of the Kuznetsk, 4:2284 
Working in the permafrost of Pechora, the frozen north, 4:2286 





UNDERGROUND MINING/PUMPS 


UNDERGROUND MINING/PUMPS 
Submersible pumps and pumping equipment for underground 
installation, 4:2316 
UNDERGROUND MINING/ROCK BURSTS 
Application of experience and research to gas outburst directives, 
4:2318 
Geological structure of strata and the occurence of gas outbursts, 
4:2311 
Outburst prediction, 4:2332 
UNDERGROUND MINING/SAFETY 
Batteries without flange protection for locomotives of usual 
construction and underground monorail, 4:2299 
Cleaning out, sealing and mining through wells penetrating areas 
of active coal mines in northern West Virginia, 4:2271 (MESA- 
IR-1052) 
Safety in coalmining: the way ahead, 4:2303 
UNDERGROUND MINING/SUPPORTS 
Sorption behavior of carboniferous rocks and of some mine 
support materials, 4:2315 
UNDERGROUND MINING/TECHNOLOGY TRANSFER 
Thick seam mining: a review of the methods, 4:2278 
UNDERGROUND MINING/TUNNELING 
Safe use of electricity in coal mining tunnels, 4:2330 
UNDERGROUND MINING/VENTILATION 
Diesel emissions and mine ventilation, 4:2301 
Gleanings of fan engineering, 4:2317 
Trials with W-ventilation at Ewald Colliery, 4:2320 
UNDERGROUND NUCLEAR STATIONS/ECONOMICS 
Nuclear plant undergrounding, 4:3333 (CONF-780365-1) 
UNDERGROUND NUCLEAR STATIONS/SEISMIC EFFECTS 
Summary of seismic assessment of underground and buried 
nuclear power plants, 4:3332 (ATR-78(7652-01)2) 
UNDERGROUND SPACE 
See also MINES 
UNDERGROUND SPACE/GEOLOGIC STRUCTURES 
Geophysical characterization using advanced data processing 
(Geophysical techniques to study structures between boreholes 
at construction sites), 4:4549 (UCRL-81294(Rev.1)) 
UNDERGROUND SPACE/GEOPHYSICAL SURVEYS 
Geophysical characterization using advanced data processing 
(Geophysical techniques to study structures between boreholes 
at construction sites), 4:4549 (UCRL-81294(Rev.1)) 
UNDERWATER FACILITIES 
See also OFFSHORE OPERATIONS 
UNDERWATER FACILITIES/DESIGN 
Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers, 4:4157 
UNDERWATER FACILITIES/OPERATION 
Operational parameters governing tethered capsule diving 
acivities on one-atmosphere subsea chambers, 4:4157 
UNITED KINGDOM/COAL INDUSTRY 
Coal in the UK, 4:2331 
UNITED KINGDOM/COAL RESERVES 
Coal in the UK, 4:2331 
UNITED KINGDOM/ENERGY DEMAND 
Coal in the UK, 4:2331 
UNITED KINGDOM/FUEL REPROCESSING PLANTS 
Gas cleaning in the nuclear fuel industry, 4:2595 
Planning and plutonium. Evidence of the Town and Country 
Planning Association to the Public Inquiry into an oxide 
reprocessing plant at Windscale, 4:2596 
UNITED KINGDOM/NATURAL GAS DEPOSITS 
Development of the oil and gas resources of the United Kingdom, 
514 


UNITED KINGDOM/NUCLEAR POWER 
Development of nuclear power and its influence on the energy- 
supply strategy in Great Britain, 4:3140 
Nuclear power and the energy crisis. Politics and the atomic 
industry, 4:3135 
UNITED KINGDOM/POLLUTION LAWS 
Incineration: statutory requirements and environmental aspects, 
843 


UNITED KINGDOM/URANIUM DEPOSITS 
Promise to move mountains. The search for uranium on Deeside, 
4:2575 
UNITED NATIONS 
UNCSTD: will politics obscure realities (UN Conference on 
Science and Technology for Development, 1979), 4:3622 
UNITED STATES OF AMERICA 


See USA 
UNIV. OF WISCONSIN NUCLEAR REACTOR 
See UWNR REACTOR 
URANIUM 
See also ENRICHED URANIUM 
NATURAL URANIUM 
URANIUM-ALPHA 
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URANIUM/ADSORPTION 
Investigation of uranium sorption from carbonate-containing 
solutions with inorganic sorbents. I. Kinetics of uranium 
sorption with lead sulfides on inert carrier, 4:4014 
Investigation of uranium sorption from carbonate-containing 
solutions on inorganic sorbents. II. Isotherm of uranium 
sorption on lead sulfide, 4:4015 
Sorption of uranium(6) from solutions of various electrolytes on 
granulated iron hydroxide, 4:4016 
URANIUM/CORROSION 
Shielded chemistry suite at BNL and its use in the study of the 
irradiated uranium-water reaction, 4:2585 (CEGB-RD/B/N- 
4093 


URANIUM/EXPLORATION 
Thermoluminescence studies having applications to geology and 
archaeometry, 4:4547 (BNL-24606) 
URANIUM/GAMMaA SPECTROSCOPY 
Borehole gamma-ray spectrometer for uranium exploration, 4:2561 
(GJBX-82(78)) 
URANIUM/MINERALIZATION 
Discussions of the Uranium Geology Working Groups IGC, 
Sydney. Record of a technical meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 4:2566 (STI/DOC- 10/183) 
URANIUM/NATURAL OCCURRENCE 
Discussions of the Uranium Geology Working Groups IGC, 
Sydney. Record of a technical meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 4:2566 (STI/DOC-10/183) 
URANIUM/RECOVERY 
Pumping iron (Recovery of U, Au, and H2SO, from mine wastes), 
4:2582 
URANIUM/SEPARATION PROCESSES 
Advanced Fuel Recycle Program progress report, April 1-June 
30, 1978, 4:2591 (ORNL/TM-6427) 
URANIUM/SOLVENT EXTRACTION 
Distribution of U(VI), Pu(IV) and nitric acid in the system urany] 
nitrate - plutonium(IV) nitrate - nitric acid - water/30% TBP in 
aliphatic diluents. A compilation and critical evaluation of 
equilibrium data, 4:2589 (KFK-2536) 
New uranium source: wet process acid, 4:2583 
URANIUM/SUPPLY AND DEMAND 
Problems of uranium supply, 4:2553 
Strategic position of the United States with respect to uranium 
supply and demand in the foreseeable future, 4:2606 
World uranium reserves, uranium production and uranium 
demand, 4:2552 
URANIUM 235/CRITICALITY 
Reference critical experiments. Progress report, January 1-March 
31, 1978, 4:4089 (NUREG/CR-0096) 
URANIUM 235/FISSION PRODUCTS 
Fast response calorimetric measurement of decay heat, 4:3313 
URANIUM 235/ISOTOPE RATIO 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
URANIUM 235/RADIATION MONITORING 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
URANIUM 235/THERMAL FISSION 
Fission-product beta and gamma decay-energy release rates for 
the time period 2 sec to 4 hr following thermal-neutron fission 
of *85U, 4:3459 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Delayed beta- and gamma-ray production due to thermal-neutron 
fission of **°U, spectral distributions for times after fission 
between 2 and 14,000 sec: tabular and graphical data, 4:4649 
(NUREG/CR-0162) 
URANIUM 237/ALPHA DECAY 
Final progress report: fission product beta and gamma energy 
release. Progress report, January-May 1978, 4:4651 (NUREG/ 
CR-0197) 
URANIUM 238/ISOTOPE RATIO 
Sequence and time of mineralization in certain hydrothermal 
uranium deposits, 4:2556 
URANIUM 238/RADIATION MONITORING 
Quality control for environmental measurements using gamma-ray 
spectrometry. Final report FY 77, 4:4394 (PB-277377) 
URANIUM ALLOYS/FORMATION HEAT 
Thermodynamic properties of UFe2: agreement with the Campbell 
correlation of laves phase compounds, 4:3944 
URANIUM CARBIDES/CALORIMETRY 
Recent developments in high-temperature drop calorimetry with 
regard to nuclear materials, 4:2586 
URANIUM CARBIDES/FABRICATION 
Development of BezC-graphite-UC, fuel for pulsed reactors, 
4:3351 (SAND-78-0227C) 
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URANIUM DEPOSITS/AERIAL MONITORING 

Aerial gamma ray and magnetic survey: Fremont Quadrangle, 
Nebraska, Iowa. Final report, 4:2572 (GJBX- 
20(78)(Vol.2A)(FQ)) 

URANIUM DEPOSITS/AERIAL PROSPECTING 

Aerial gamma ray and magnetic survey: Lincoln Quadrangle, 
Nebraska. Final report, 4:2573 (GJBX-20(78)(Vol.2A)(LQ)) 

Aerial gamma ray and magnetic survey: Eau Claire Quadrangle, 
Wisconsin/Minnesota. Final report, 4:2569 (GJBX- 
26(78)(Vol.2A)(EC)) 

Aerial gamma ray and magnetic survey: Green Bay Quadrangle, 
Wisconsin. Final report, 4:2570 (GJBX-26(78)(Vol.2A)(GB)) 

Aerial gamma ray and magnetic survey: Rice Lake Quadrangle, 
Wisconsin. Final report, 4:2571 (GJBX-26(78)(Vol.2A)(RL)) 

Aerial gamma ray and magnetic survey: Iron River Quadrangle, 
Michigan/Wisconsin. Final report, 4:2568 (GJBX- 
50(78)(Vol.2A)(IR)) 

URANIUM DEPOSITS/EXPLORATION 

Preliminary memorandum on the Trinity mines, Marysvale, Utah, 
4:2565 (RMO-864) 

Promise to move mountains. The search for uranium on Deeside, 
4:2575 

Uranium-lead isotope systematics in uraniferous alkali-rich 
granites from the Granite Mountains, Wyoming: implications 
for uranium source rocks, 4:2567 

URANIUM DEPOSITS/GEOCHEMICAL SURVEYS 

National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Rice Lake NTMS Quadrangle, Wisconsin. Uranium 
resource evaluation project, 4:2563 (K/UR-104) 

National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Oklahoma City NTMS Quadrangle, Oklahoma. 
Uranium resource evaluation project, 4:2564 (K/UR-107) 

URANIUM DEPOSITS/MINERALIZATION 

Distribution and possibilities of concentrating uranium in 

sedimentary phosphates, 4:2574 (CONF-771168-1) 
URANIUM DEPOSITS/MINERALOGY 

Discussions of the Uranium Geology Working Groups IGC, 
Sydney. Record of a technical meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 4:2566 (STI/DOC-10/183) 

URANIUM DEPOSITS/ORIGIN 

Discussions of the Uranium Geology Working Groups IGC, 
Sydney. Record of a technical meeting held during the 25th 
International Geological Congress in Sydney, Australia, August 
1976, 4:2566 (STI/DOC-10/183) 

URANIUM DEPOSITS/PROSPECTING 

Preliminary report on the uranium favorability of the Hartselle 
sandstone and the Pottsville formation in the Coosa basin, 
Alabama, 4:2562 (GJBX-83(78)) 

URANIUM DEPOSITS/REVIEWS 
Uranium in Canada, 4:2555 
URANIUM DIOXIDE/QUANTITATIVE CHEMICAL ANALYSIS 

Preparation of working calibration and test materials: mixed oxide, 
4:4005 (NUREG/CR-0139) 

URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 

Organic Materials Division. Quarterly report, January through 
March 1978, 4:4004 (UCRL-50019-78-1) 

URANIUM HEXAFLUORIDE/LAND TRANSPORT 

Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 

URANIUM HEXAFLUORIDE/PRECIPITATION 

Device for precipitation of uranium from aqueous solution 
(German patent), 4:2579 (RFP-Trans-253) 

URANIUM HEXAFLUORIDE/RAIL TRANSPORT 

Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 

URANIUM ISOTOPES/NUCLEAR DATA COLLECTIONS 
Annual dose rate calculations for thermoluminescence dating, 
4:4058 (BNL-24571) 
URANIUM MINERALS 
See also BRANNERITE 
COFFINITE 
URANIUM MINERALS/ISOTOPE DATING 
Effect of initial radioactive-daughter disequilibrium on U-Pb 
isotope apparent ages of young minerals, 4:2557 
URANIUM MINES/MONITORING 
Continuous radon survey in an active uranium mine, 4:2577 
URANIUM MINES/RADIATION HAZARDS 
Continuous radon survey in an active uranium mine, 4:2577 
URANIUM MINES/RADIATION PROTECTION 
Barriers for radon in uranium mines. Report of investigations 
1977, 4:2576 (PB-277331) 
URANIUM MINES/REVIEWS 
Uranium in Canada, 4:2555 
URANIUM MINES/VENTILATION BARRIERS 

Barriers for radon in uranium mines. Report of investigations 

1977, 4:2576 (PB-277331) 





US DOE/DATA PROCESSING 


URANIUM ORES/GAMMA LOGGING 
DOE-Grand Junction logging model data synopsis, 4:2560 
(GJBX-76(78)) 
URANIUM ORES/GEOLOGY 
Geology and mineralogy of the Gaertner and Deilman uranium- 
nickel ore bodies in the Key Lake area, Canada, 4:2554 
URANIUM ORES/ISOTOPE DATING 
Pleistocene apparent ages by U-Pb isotope and U-series methods 
for uranium ore in Dakota Sandstone near Gallup, New Mexico, 
4:2558 
URANIUM ORES/ISOTOPE RATIO 
Uranium-lead isotope systematics in uraniferous alkali-rich 
granites from the Granite Mountains, Wyoming: implications 
for uranium source rocks, 4:2567 
URANIUM ORES/MEETINGS 
Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 
URANIUM ORES/MINERALOGY 
Geology and mineralogy of the Gaertner and Deilman uranium- 
nickel ore bodies in the Key Lake area, Canada, 4:2554 
URANIUM ORES/MINING 
Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 
URANIUM ORES/ORE PROCESSING 
Cotter’s new plant diets on spent catalysts, 4:2580 
Cu/U ore-leaching route cuts pollution, trims costs, 4:2581 
Nuclear power and its fuel cycle. Proceedings series. Volume 2. 
The nuclear fuel cycle, part 1, 4:3123 (STI/PUB-465(Vol.2)) 
URANIUM ORES/PRODUCTION 
US raw material economy in 1976 (USA production: 1974-1976), 
4:2321 
URANIUM RESERVES 
Problems of uranium supply, 4:2553 
URANIUM RESERVES/GLOBAL ASPECTS 
World uranium reserves, uranium production and uranium 
demand, 4:2552 
URANIUM-ALPHA/LATTICE PARAMETERS 
Lattice dynamics of alpha uranium, 4:3914 (TID-28524) 
URANYL NITRATES/FUNCTIONS 
Distribution of U(VD, Pu(IV) and nitric acid in the system uranyl 
nitrate - plutonium(IV) nitrate - nitric acid - water/30% TBP in 
aliphatic diluents. A compilation and critical evaluation of 
equilibrium data, 4:2589 (KFK-2536) 
URBAN AREAS/AIR POLLUTION 
Rates of change of pollutant concentrations downwind of St. 
Louis, 4:4368 (PNL-2500(Pt.3)) 
Trace element concentrations downwind of Milwaukee and 
Chicago, 4:4370 (PNL-2500(Pt.3)) 
URBAN AREAS/APARTMENT BUILDINGS 
Building design considerations for Pittsburgh, 4:3790 (CONF- 
7706117-) 
URBAN AREAS/DISTRICT COOLING 
Operational experiences in the public district cold supply in the 
USA, 4:3773 
URBAN AREAS/DISTRICT HEATING 
Costs of urban area retrofit to district heating and cooling systems: 
north-central cities, 4:3666 (ANL/ICES-TM-9) 
Extension of a district heating supply system in Mannheim in the 
context of the demonstration project, 4:3778 
Problem of determination of district heating loads under the 
conditions of the socialist republic of vietnam, 4:3775 
URBAN AREAS/ENERGY CONSERVATION 
Methodologies for comprehensive community energy 
management planning, 4:3671 (ANL/EES-CP-17) 
Texas energy conservation program: local governments 
(Workshop material), 4:3691 
URBAN AREAS/ENERGY MANAGEMENT 
Methodologies for comprehensive community energy 
management planning, 4:3671 (ANL/EES-CP-17) 
URBAN AREAS/HEATING LOAD 
Problem of determination of district heating loads under the 
conditions of the socialist republic of vietnam, 4:3775 
URBAN AREAS/TRAFFIC CONTROL 
Advanced filtering and prediction software for urban traffic 
control systems. Draft final report, 4:3808 (NP-23385) 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Continuous radon survey in an active uranium mine, 4:2577 
US DOE/BIBLIOGRAPHIES 
Technical books and monographs: 1978 catalog, 4:4905 (TID- 
4582-R13) 
US DOE/CONTRACTS 
Incentive award fee contracting in DOE, 4:4898 (CONF-780423-) 
US DOE/DATA PROCESSING 
Distributed processing: impact on the USDOE headquarters 
computer center-workload, problems, and resolutions, 4:4921 
(CONF-780423-) 





US DOE/ENVIRONMENTAL POLICY 


User expectations, experiences, HQ experiences in distributed 
rocessing, 4:4920 (CONF-780423-) 
US DOE (ONMENTAL POLICY 
Environmental policy analysis, 4:3632 (PNL-2500(Pt.5)) 
US DOE/GRANTS 
Instruction and information on used energy-related laboratory 
equipment grants for educational institutions of higher learning, 
4:4903 (DOE/IR-0014) 
US DOE/INFORMATION SYSTEMS 
Technology overview: interlaboratory data exchange, 
environmental information system, 4:4458 (PNL-2500(Pt.5)) 
US DOE/NUCLEAR ENERGY 
Fission energy program of the U.S. Department of Energy, 4:3121 
(DOE/ET-0048(78)) 
US ERDA 


See also IDAHO NATIONAL ENGINEERING 
LABORATORY 
US ERDA/DEMONSTRATION PROGRAMS 
ERDA National Solar Heating and Cooling Program, 4:2881 
(CONF-7706117-) 
US ERDA/FINANCIAL DATA 
Financial report, 4:3715 (DOE/CR-0002) 
US ERDA/RESEARCH PROGRAMS 
Current status of the U.S. photovoltaic conversion program, 
4:2732 (CONF-760374-) 
Financial report, 4:3715 (DOE/CR-0002) 
US FERC 
(Federal Energy Regulatory Commission.) 
US FERC/NATURAL GAS 
Gas supplies of interstate natural gas pipeline companies, 1976, 
4:2492 (DOE/FERC-0013) 
US NRC/MANAGEMENT 
Report of a study of the Licensee Contractor and Vendor 
Inspection Program (LCVIP), 4:3276 (NUREG/CR-0217) 
US NRC/ORGANIZATIONAL MODELS 
Regional boundaries study, 4:3275 (NUREG/CR-0072) 
USA 
See also ALABAMA 
ALASKA 
ARIZONA 
ARKANSAS 
CALIFORNIA 
COLORADO 
CONNECTICUT 
DELAWARE 
FLORIDA 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 


MASSACHUSETTS 
MICHIGAN 
MINNESOTA 
MISSISSIPPI 
MISSOURI 
MONTANA 
NEBRASKA 
NEVADA 

NEW HAMPSHIRE 
NEW JERSEY 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 


PENNSYLVANIA 
PUERTO RICO 
RHODE ISLAND 
SOUTH CAROLINA 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 

UTAH 

VERMONT 
VIRGINIA 
WASHINGTON 
WASHINGTON DC 
WEST VIRGINIA 
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WISCONSIN 
WYOMING 
USA/AGRICULTURE 

Agriculture and energy (NSF-sponsored symposium; 52 papers), 

4:3748 
USA/AIR POLLUTION CONTROL 

Attainability and nonattainability under anti-pollution laws, 4:3630 

(CONF-7710136-) 
USA/AIR QUALITY 

Development of computerized emission projection and allocation 
system. Phase II. Comparison of existing systems, 4:3074 (EPA- 
450/3-77-028) 

USA/DISTRICT HEATING 

Long-distance transmission of hot water for district heating 
(Profile of potential heat source/market distances), 4:3667 
(BNL-24823) 

USA/ECONOMIC POLICY 
US attitude is key to post oil-crisis energy policy, 4:3620 
USA/ELECTRIC POWER INDUSTRY 

Digest of current research in the electric utility industry (About 

4000 records on research projects), 4:3737 (EPRI-RD-4) 
USA/ENERGY POLICY 

Moving people and goods in the coming electric era. Paper No. 

7701, 4:3879 (CONF-770488-18) 
USA/ENERGY SHORTAGES 

Dilemmas in decision-making towards the resolution of the energy 
crisis, 4:3713 (CONF-7710136-) 

Energy and national security (Luncheon address), 4:3703 (CONF- 
7710136-) 

USA/ENERGY SOURCE DEVELOPMENT 

A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 

A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 

National conference on financing U.S. energy requirements. 
Conference coursebook (17 papers), 4:3628 

National environmental/energy workforce assessment. Region I. 
Final report on phase 1, 4:4336 (PB-277889) 

National environmental/energy workforce assessment. Region II. 
Final report on phase 1, 4:4337 (PB-277890) 

National environmental/energy workforce assessment. Region IV. 
Final report on phase 1, 4:4339 (PB-277892 

National environmental/energy workforce assessment. Region V. 
Final report on phase 1, 4:4340 (PB-277893) 

National environmental/energy workforce assessment. Region VI. 
Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. Region 
VII. Final report on > 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. Region 
VIII. Final report on phase 1, 4:4343 (PB-277896) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

USA/ENERGY SUPPLIES 
Dilemmas in decision-making towards the resolution of the energy 
crisis, 4:3713 (CONF-7710136-) 
USA/FOREIGN POLICY 
US attitude is key to post oil-crisis energy policy, 4:3620 
USA/GEOPRESSURED SYSTEMS 
Site specific analysis of geothermal development-data files of 
prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
USA/HYDROTHERMAL SYSTEMS 

Site specific analysis of geothermal development-data files of 

prospective sites. Volume II, 4:2980 (HCP/T4014-01/2) 
USA/NATIONAL DEFENSE 

Energy and national security (Luncheon address), 4:3703 (CONF- 

7710136-) 
USA/NATURAL GAS 

National Gas Survey report to the Federal Energy Regulatory 
Commission by the Supply-Technical Advisory Task Force on 
nonconventional natural gas resources (Coal beds), 4:2498 
(DOE/FERC-0010) 

Potential supply of natural gas in the United States (as of 
December 31, 1976), 4:3733 

USA/WEATHER 

Ocean-atmosphere feedback mechanisms and climatic change 
(Weather + uae based on available 80-year data), 4:4270 
(COO- 1340-61) 

USSR 
See also CAUCASUS 
USSR/COAL INDUSTRY 

—— of the USSR coal industry, now and in the future, 

4:2280 





JANUARY 31, 1979 


USSR/COAL MINING 
Continuous mining at opencast mines in Kansk-Achinsk, 4:2283 
Re-equipment and further development of the Kuznetsk, 4:2284 
Thin, level and steep seam equipment used in the donets basin, 
4:2285 
Working in the permafrost of Pechora, the frozen north, 4:2286 
USSR/COAL PREPARATION PLANTS 
Coal preparation progress in the Soviet Union, 4:2335 
USSR/INSOLATION 
Insolation regime in relation to meteorological conditions, 4:2726 
(UCRL-Trans- 1546) 
USSR/NATURAL GAS DEPOSITS 
Geologic structures of the Belomechet syncline from gravity 
survey data, 4:2389 
USSR/NUCLEAR POWER 
Nuclear energy in the Soviet Union, 4:3659 
Nuclear power in the USSR, 4:3131 
USSR/PETROLEUM DEPOSITS 
Geologic structures of the Belomechet syncline from gravity 
survey data, 4:2389 
UTAH/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB-277878) 
UTAH/NATURAL GAS DEPOSITS 
Determination of the optimum massive hydraulic fracturing design 
for the stimulation of the Wasatch and Mesaverde formations. 
Annual report, 4:2517 (NVO-0681-1) 
UWNR REACTOR/REACTOR OPERATION 
Annual report, fiscal year 1977-1978, 4:3343 (COO-1560-12) 


Vv 


VACUUM STATES/COULOMB FIELD 
Gauge ambiguities, zero modes and classification of field size, 
4:4624 (COO-1545-236) 
VACUUM STATES/GAUGE INVARIANCE 
Gauge ambiguities, zero modes and classification of field size, 
4:4624 (COO-1545-236) 
VALINE/LABELLING 
Organic synthesis with stable isotopes, 4:4049 (LA-UR-78-1440) 
VALVES/FAILURES 
Probabilistic evaluation of failure modes leading to the 
mispositioning of certain ECCS motor operated valves in 
Westinghouse NSSS, 4:3409 
VANADIUM/ACTIVATION ANALYSIS 
Non-destructive determination of trace-element concentrations. 
Annual progress report, 4:4006 (ORO-5173-003) 
VANADIUM/BIOLOGICAL ACCUMULATION 
Trace metals in scallops from within and around two ocean 
disposal sites, 4:4445 
VANADIUM/BLISTERS 
Correlation of blister diameter and blister skin thickness for 
helium-bombarded V, 4:3902 
VANADIUM/MATERIALS RECOVERY 
Cotter’s new plant diets on spent catalysts, 4:2580 
VANADIUM/OXIDATION 
Experimental evaluation of the oxidation behavior of Nb, V, and 
Ti as candidate FCCI inhibitors, 4:3947 (GEFR-00370) 
VANADIUM ALLOYS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Electronic properties and the lattice instability of laves-phase 
ZrV2, 4:3916 
VANADIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Electronic properties and the lattice instability of laves-phase 
ZrV2, 4:3916 
VANADIUM ALLOYS/FABRICATION 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A1-2Sn-4Zr- 
2M), 4:3912 
VANADIUM ALLOYS/FATIGUE 
Fatigue of wrought and cast Ti-6A1-4V titanium alloy (in bending 
and under axial loading). Data item, 4:3925 (ESDU-77027) 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Recent developments in the titanium industry ( Ti-GA1-4V 
production for fracture toughness; creep of Ti-6A1-2Sn-4Zr- 
2M), 4:3912 
VANADIUM ALLOYS/ULTRASONIC WAVES 
Electronic properties and the lattice instability of laves-phase 
ZrV2, 4:3916 
VANADIUM SILICIDES/ELECTRIC CONDUCTIVITY 
Normal state resistivity of single crystalline V3Si as a function of 
neutron irradiation, 4:3983 (BNL-24251) 


VOCABULARY (CONTROLLED) 


VANADIUM SILICIDES/PHYSICAL RADIATION EFFECTS 
Normal state resistivity of single crystalline VsSi as a function of 
neutron irradiation, 4:3983 (BNL-24251) 
Superconducting transition-temperature widths in neutron- 
irradiated single-crystal V3Si, 4:3965 
VAPOR INCINERATORS 
See AFTERBURNERS 
VECTOR MESONS 
(Mesons with spin-one.) 
See also OMEGA-784 RESONANCES 
PHI-1019 RESONANCES 
RHO-765 RESONANCES 
VECTOR MESONS/PARTICLE PRODUCTION 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR, 4:4605 (BNL- 
24557) 
VECTOR MESONS/RADIATIVE DECAY 
Measurement of vector meson and direct photon production at 
large transverse momentum at the CERN ISR, 4:4605 (BNL- 
24557) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
EARTHMOVING EQUIPMENT 
ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/EXHAUST GASES 
Hybrid propulsion systems for motor vehicles with predominantly 
intermittent modes of operation, 4:3890 (N-78-16370) 
VEHICLES/FUEL CONSUMPTION 
Hybrid propulsion systems for motor vehicles with predominantly 
intermittent modes of operation, 4:3890 (N-78-16370) 
VEHICLES/HYBRID SYSTEMS 
Hybrid propulsion systems for motor vehicles with predominantly 
intermittent modes of operation, 4:3890 (N-78-16370) 
VEHICLES/PROPULSION 
Thermal storage for highway vehicle propulsion, 4:3543 (CONF- 
770955-) 
VENEZUELA/COAL DEPOSITS 
Venezuela looks to the future with coal, 4:2260 
VENTILATION/CONTROL 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
VENTILATION/MONITORING 
Monitoring and control of machines and mining systems (List of R 
and D work on title subjects in Belgium, Canada, West 
Germany, New Zealand, Italy, Spain, UK and USA), 4:2274 
(MTCH-PR-003-77) 
VENTILATION/PLANNING 
Trials with W-ventilation at Ewald Colliery, 4:2320 
VERMONT/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 
VERTICAL DIVESTITURE/ECONOMICS 
Some financial implications of divestiture legislation, 4:3714 
(CONF-7710136-) 
VERTICAL DIVESTITURE/LEGISLATION 
Some financial implications of divestiture legislation, 4:3714 
(CONF-7710136-) 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VETCH 
See VICIA 
VICIA/BIOLOGICAL RADIATION EFFECTS 
Biophysical studies with high energy argon ions: chromosomal 
aberrations in aerated and hypoxic Vicia faba root meristems, 
4:4513 (COO-3243-6) 
VIETNAM - NORTH 
See NORTH VIETNAM 
VIRGINIA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 
VIRUSES/CARCINOGENESIS 
Immunological and viral aspects of radiation-induced tumors. 
Third annual report (Mice, °°Sr, gamma radiation), 4:4512 
(TID-28748) 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Characterization of azidobenzamidines as photoaffinity labels for 
trypsin, 4:4464 
VITAMIN B-12/CHEMICAL REACTIONS 
Methylation of chloroplatinate by methylcobalamin, 4:4046 
VOCABULARY (CONTROLLED) 
See STANDARDIZED TERMINOLOGY 





VOLCANISM/EVALUATION 


VOLCANISM/EVALUATION 
Assessment of increased thermal activity at Mount Baker, 
Washington, March 1975-March 1976, 4:2981 
VOLOXIDATION PROCESS 
(Separation process designed to remove volatile fission products from 
spent LMFBR fuels.) 
VOLOXIDATION PROCESS/RESEARCH PROGRAMS 
Advanced Fuel Recycle Program progress report, April 1-June 
30, 1978, 4:2591 (ORNL/TM-6427) 
VOLTAGE 
See ELECTRIC POTENTIAL 
VOLTAGE REGULATORS/MATHEMATICAL MODELS 
Combined photovoltaic/thermal system studies, 4:2947 (SAND- 
78-7031) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VOLTMETERS/READOUT SYSTEMS 
Development of comprehensive dosimetry apparatus at RARAF, 
4:4250 (COO-3243-6) 
VRAIN REACTOR/RADIOACTIVE EFFLUENTS 
Real-time radiological assessment of airborne effluents from the 
Fort St. Vrain HTGR, 4:3340 


Ww 


WALL-LESS COUNTERS 
Microdosimetry at the BEVALAC: future plans, 4:4218 (COO- 
3243-6) 
WASHINGTON/ENERGY DEMAND 
Energy demand forecasting model, technical appendix. Computer 
program users guide and operating manual, data base users 
guide, and Pacific Northwest energy data base. Final report, 
4:3707 (PB-276921) 
WASHINGTON/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB-277881) 
WASHINGTON/ENERGY SOURCES 
Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 
WASHINGTON/VOLCANISM 
Assessment of increased thermal activity at Mount Baker, 
Washington, March 1975-March 1976, 4:2981 
WASHINGTON DC/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 
WASHOUT 
Parameterization of sulfate removal by precipitation, 4:4354 
(PNL-2500(Pt.3)) 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
WASTE DISPOSAL/ECONOMICS 
Economics of municipal refuse incineration, 4:3848 
WASTE HEAT/DIFFUSION 
Fire analog: a comparison between fire plumes and energy center 
cooling tower plumes, 4:4410 (ORNL/TM-6248) 
WASTE HEAT/ENVIRONMENTAL EFFECTS 
Numerical simulation of an industrial cumulus and comparison 
with observations (Waste heat dissipation in surface air), 4:4406 
(ORNL/TM-6248) 
WASTE HEAT/HEAT RECOVERY 
Applications of thermal energy storage to process heat storage 
and recovery in the paper and pulp industry, 4:3544 (CONF- 
770955-) 
Applications of thermal energy storage to process heat and waste 
heat recovery in the aluminum industry, 4:3570 (CONF-770955- 


Use of heat pumps in flowing water - water economy and 
operational aspects, 4:3829 
WASTE HEAT/HEAT RECOVERY EQUIPMENT 
Evaluation of heat recovery methods, 4:3573 (CONF-770955-) 
WASTE HEAT/PRECIPITATION SCAVENGING 
Rainfall enhancement due to scavenging of cooling tower 
condensate, 4:4412 (ORNL/TM-6248) 
WASTE HEAT UTILIZATION/DISTRICT HEATING 
Process and system for seasonal storage and use of the hot waters 
— by thermal and nuclear electric power plants (Patent), 
4:3301 
WASTE HEAT UTILIZATION/ECONOMICS 
Method and system for an economical utilisation of waste heat 
from thermal power plants (Patent), 4:3830 
WASTE HEAT UTILIZATION/ENERGY STORAGE SYSTEMS 
Case for CASES: a Community Annual Energy Storage System, 
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WASTE HEAT UTILIZATION/FEASIBILITY STUDIES 
Integration of thermal and food processing residuals into a system 
for commercial culture of freshwater shrimp. Annual report No. 
2, 1 Jul 75-30 Jun 76, 4:3825 (PB-277376) 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE MANAGEMENT/PLANNING 
West Germany's efforts to close the nuclear fuel cycle: strategies 
for radioactive waste management, 4:3297 
WASTE PROCESSING PLANTS/ENERGY RECOVERY 
Energy production from municipal wastes, 4:2687 (CONF-780729- 
1 


) 
WASTE PROCESSING PLANTS/OPERATION 
Handling of waste materials, 4:3845 
WASTE PROCESSING PLANTS/PERFORMANCE 
Reverse osmosis to achieve water control and recycle, 4:3833 
WASTE WATER/ACTIVATED SLUDGE PROCESS 
Powdered carbon improves activated sludge treatment, 4:2468 
WASTE WATER/CHEMICAL ANALYSIS 
Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 
WASTE WATER/RECYCLING 
Reverse osmosis to achieve water control and recycle, 4:3833 
Water conservation in industrial filtration operations. Research 
project technical completion report, 1 May 75-30 Sep 77, 4:3822 
(PB-277356) 
WASTE WATER/SAMPLING 
Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 
WASTE WATER/WASTE DISPOSAL 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
WASTE WATER/WASTE PROCESSING 
Environmental control technology, 4:2255 (PNL-2500(Pt.5)) 
Removal and preconcentration of surfactants from wastewater 
with open-pore polyurethane, 4:4013 (RFP-2788) 
Reverse osmosis to achieve water control and recycle, 4:3833 
WASTE WATER/WATER TREATMENT 
Water conservation in industrial filtration operations. Research 
project technical completion report, 1 May 75-30 Sep 77, 4:3822 
(PB-277356) 
WATER 
See also FEEDWATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
SURFACE WATERS 
WATER/CORROSIVE EFFECTS 
Calculational and experimental studies of 1Kh18N9T steel 
corrosion resistance in sodium-water reaction zone, 4:3949 
(NITAR-P-22(288)) 
WATER/DESALINATION 
Water by dehumidification of air saturated with vapor below 
80°C, 4:2921 (CONF-760588-P2) 
WATER/MEMBRANE TRANSPORT 
Transient effects of low level microwave irradiation on bioelectric 
muscle cells properties and on water permeability and its 
distribution. Final report, 4:4538 (AD-A-050805) 
WATER/PURIFICATION 
Processing of river water by reverse osmosis, 4:4440 (AED-Conf- 
1977-316-001) 
WATER/RADIONUCLIDE MIGRATION 
Some quantitative characteristics of the migration of plutonium- 
239 from water into soil, 4:4434 (LA-tr-78-54) 
WATER/SOLVENT PROPERTIES 
Water regime for supercritical units. Chapter 6. Solubility of 
impurities in the medium in supercritical units, 4:4017 (NP-tr- 
2018) 


WATER/SURFACE TENSION 
Liquid phase prilling of solvent refined coal. Final report, 4:2201 
(EPRI-AF-781) 
WATER/TWO-PHASE FLOW 
Determination of flowrates of metastable fluids, 4:4126 
WATER CHEMISTRY 
Power plant chemistry, 4:3308 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
KOEBERG-1 REACTOR 
PWR TYPE REACTORS 
Renewed confidence in nuclear power (Short- and long-term 
benefits), 4:3651 
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WATER COOLED REACTORS/BLOWDOWN 
New method to evaluate critical discharge rates in blowdown 
codes that are based on the lumped-parameter technique 
(DRUFAN code), 4:3469 
WATER COOLED REACTORS/CONTAINMENT BUILDINGS 
Mixing of radiolytic hydrogen in a closed containment 
compartment following a LOCA, 4:3515 
WATER COOLED REACTORS/CONTAINMENT SYSTEMS 
Containment code developmental verification at INEL, 4:3522 
WATER COOLED REACTORS/CORE SPRAY SYSTEMS 
Top-spray cooling of heated rods under simulated loss of coolant 
conditions, 4:3477 
WATER COOLED REACTORS/EXPLOSIONS 
Protection of nuclear power plants against external hazards, 
504 


WATER COOLED REACTORS/FILM BOILING 
Post-CHF heat transfer during steady-state and transient 
conditions, 4:3389 (NUREG/CR-0195) 
WATER COOLED REACTORS/FLOODS 
Protection of nuclear power plants against external hazards, 
4:3504 
WATER COOLED REACTORS/FUEL CANS 
High-temperature deformation and rupture behavior of internally 
pressurized Zircaloy-4 cladding in vacuum and steam 
environments, 4:3486 
WATER COOLED REACTORS/FUEL CYCLE 
Reprocessing of fuel elements from German light-water reactors, 
4:2593 
WATER COOLED REACTORS/FUEL ELEMENT FAILURE 
Fuel cladding failure models in the FRAP codes, 4:3489 
WATER COOLED REACTORS/FUEL ELEMENTS 
Investigations of the influence of oxide fuel and fission products 
on the mechanical properties of Zry-4 cladding tubes under 
LWR transient conditions, 4:3485 
WATER COOLED REACTORS/HEAT TRANSFER 
Rules of recalculation of critical thermal capacities from one 
liquid to another in channels of simple geometry, 4:4125 
WATER COOLED REACTORS/HYDRODYNAMICS 
Forces on submerged structures in insteady flow, 4:3513 
WATER COOLED REACTORS/LOSS OF COOLANT 
Evaluation of the accuracy of five critical flow models using 
transient data, 4:3468 
High-temperature deformation and rupture behavior of internally 
pressurized Zircaloy-4 cladding in vacuum and steam 
environments, 4:3486 
Investigations of the influence of oxide fuel and fission products 
on the mechanical properties of Zry-4 cladding tubes under 
LWR transient conditions, 4:3485 
Mixing of radiolytic hydrogen in a closed containment 
compartment following a LOCA, 4:3515 
Prediction of entrainment in containment subcompartment air- 
water flows, 4:3520 
WATER COOLED REACTORS/MELTDOWN 
Experimental determination of fission and activation product 
release during core meltdown, 4:3500 
WATER COOLED REACTORS/MISSILE PROTECTION 
Protection of nuclear power plants against external hazards, 
4:3504 
WATER COOLED REACTORS/POWER-COOLING- 
MISMATCH ACCIDENTS 
Investigations of the influence of oxide fuel and fission products 
on the mechanical properties of Zry-4 cladding tubes under 
LWR transient conditions, 4:3485 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Computer code DAPSY for the calculation of pressure wave 
propagation in the primary coolant system of light water 
reactors, 4:3446 
WATER COOLED REACTORS/REACTOR ACCIDENTS 
Advanced numerical concepts in the RELAP/E thermal- 
hydraulics analysis computer program, 4:3462 
Comparisons on RELAP4 predictions with steady-state boiling 
two-phase flow data, 4:3470 
Constitutive rate equations for flowing phases flashing at unequal 
velocities and temperatures, 4:3465 
Containment code developmental verification at INEL, 4:3522 
Numerical experience with the two-fluid model, RISQUE, 4:3464 
WATER COOLED REACTORS/SEISMIC EFFECTS 
Protection of nuclear power plants against external hazards, 


4:3504 
WATER COOLED REACTORS/TRANSIENTS 
Radiation-to-steam model for reactor core thermal analysis, 4:3466 
Studies concerning average volume flow and waterpacking 
anomalies in thermal-hydraulics codes, 4:3463 
WATER COOLED REACTORS/TRANSITION BOILING 
Post-CHF heat transfer during steady-state and transient 
conditions, 4:3389 (NUREG/CR-0195) 
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WATER MODERATED REACTORS 
See also ACPR REACTOR 
BWR TYPE REACTORS 
KOEBERG-1 REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/CONTROL ROD 
WORTHS 
Linear extrapolation distance for a black cylindrical control rod 
with the pulsed neutron method, 4:3323 
WATER POLLUTION/COST BENEFIT ANALYSIS 
Feasibility study for automating the Kansas City Surveillance and 
Analysis Division Laboratory, Environmental Protection 
Agency Region VII, 4:4384 (UCRL-52486) 
WATER POLLUTION/LEGAL ASPECTS 
Legal control of pollution from North Sea petroleum 
development, 4:4444 
WATER POLLUTION/MONITORING 
Environmental and health aspects of selected organohalide 
compounds: an information overview, 4:4280 (ORNL/EIS-105) 
Feasibility study for automating the Kansas City Surveillance and 
Analysis Division Laboratory, Environmental Protection 
Agency Region VII, 4:4384 (UCRL-52486) 
WATER POLLUTION/ORGANIC HALOGEN COMPOUNDS 
Environmental and health aspects of selected organohalide 
compounds: an information overview, 4:4280 (ORNL/EIS-105) 
WATER POLLUTION/POLLUTION LAWS 
Environmental policy analysis, 4:3632 (PNL-2500(Pt.5)) 
WATER POLLUTION/POLLUTION REGULATIONS 
Incineration: statutory requirements and environmental aspects, 
4:3843 
WATER POLLUTION ABATEMENT/MANPOWER 
A national environmental/energy workforce assessment. Region 
III. Final report on phase 1, 4:4338 (PB-277891) 
A national environmental/energy workforce assessment, National 
summary. Volume One: Alabama-Indiana. Final report on phase 
1, 4:4346 (PB-277900) 
National environmental/energy workforce assessment. Alabama. 
Final report on phase 1, 4:4284 (PB-277835) 
National environmental/energy workforce assessment. Alaska. 
Final report on phase 1, 4:4285 (PB-277836) 
National environmental/energy workforce assessment. Arizona. 
Final report on phase 1, 4:4286 (PB-277837) 
National environmental/energy workforce assessment. Arkansas. 
Final report on phase 1, 4:4287 (PB-277838) 
National environmental/energy workforce assessment. California. 
Final report on phase 1, 4:4288 (PB-277839) 
National environmental/energy workforce assessment. Colorado. 
Final report on phase 1, 4:4289 (PB-277840) 
National environmental/energy workforce assessment. 
Connecticut. Final report on phase 1, 4:4290 (PB-277841) 
National environmental/energy workforce assessment. Delaware. 
Final report on phase 1, 4:4291 (PB-277842) 
National environmental/energy workforce assessment. Florida. 
Final report on phase 1, 4:4292 (PB-277843) 
National environmental/energy workforce assessment. Georgia. 
Final report on phase 1, 4:4293 (PB-277844) 
National environmental/energy workforce assessment. Hawaii. 
Final report on phase 1, 4:4294 (PB-277845) 
National environmental/energy workforce assessment. Idaho. 
Final report on phase 1, 4:4295 (PB-277846) 
National environmental/energy workforce assessment. Illinois. 
Final report on phase 1, 4:4296 (PB-277847) 
National environmental/energy workforce assessment. Indiana. 
Final report on phase 1, 4:4297 (PB-277848) 
National environmental/energy workforce assessment. Iowa. 
Final report on phase 1, 4:4298 (PB-277849) 
National environmental/energy workforce assessment. Kansas. 
Final report on phase 1, 4:4299 (PB-277850) 
National environmental/energy workforce assessment. Kentucky. 
Final report on phase 1, 4:4300 (PB-277851) 
National environmental/energy workforce assessment. Louisiana. 
Final report on phase 1, 4:4301 (PB-277852) 
National environmental/energy workforce assessment. Maine. 
Final report on phase 1, 4:4302 (PB-277853) 
National environmental/energy workforce assessment. Maryland. 
Final report on phase 1, 4:4303 (PB-277854) 
National environmental/energy workforce assessment. 
Massachusetts. Final report on phase 1, 4:4304 (PB-277855) 
National environmental/energy workforce assessment. Michigan. 
Final report on phase 1, 4:4305 (PB-277856) 
National environmental/energy workforce assessment. Minnesota. 
Final report on phase 1, 4:4306 (PB-277857) 
National environmental/energy workforce assessment. Mississippi. 
Final report on phase 1, 4:4307 (PB-277858) 
National environmental/energy workforce assessment. Missouri. 
Final report on phase 1, 4:4308 (PB-277859) 
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National environmental/energy workforce assessment. Montana. 
Final report on phase 1, 4:4309 (PB-277860) 

National environmental/energy workforce assessment. Nebraska. 
Final report on phase 1, 4:4310 (PB-277861) 

National environmental/energy workforce assessment. Nevada. 
Final report on phase 1, 4:4311 (PB-277862) 

National environmental/energy workforce assessment. New 
Hampshire. Final report on phase 1, 4:4312 (PB-277863) 

National environmental/energy workforce assessment. New 
Jersey. Final report on phase 1, 4:4313 (PB-277864) 

National environmental/energy workforce assessment. New 
Mexico. Final report on phase 1, 4:4314 (PB-277865) 

National environmental/energy workforce assessment. New York. 
Final report on phase 1, 4:4315 (PB-277866) 

National environmental/energy workforce assessment. North 
Carolina. Final report on phase 1, 4:4316 (PB-277867) 

National environmental/energy workforce assessment. North 
Dakota. Final report on phase 1, 4:4317 (PB-277868) 

National environmental/energy workforce assessment. Ohio. Final 
report on phase 1, 4:4318 (PB-277869) 

National environmental/energy workforce assessment. Oklahoma. 
Final report on phase 1, 4:4319 (PB-277870) 

National environmental/energy workforce assessment. Oregon. 
Final report on phase 1, 4:4320 (PB-277871) 

National environmental/energy workforce assessment. 
Pennsylvania. Final report on phase 1, 4:4321 (PB-277872) 

National environmental/energy workforce assessment. Rhode 
Island. Final report on phase 1, 4:4322 (PB-277873) 

National environmental/energy workforce assessment. South 
Carolina. Final report on phase 1, 4:4323 (PB-277874) 

National environmental/energy workforce assessment. South 
Dakota. Final report on phase 1, 4:4324 (PB-277875) 

National environmental/energy workforce assessment. Tennessee. 
Final report on phase 1, 4:4325 (PB-277876) 

National environmental/energy workforce assessment. Texas. 
Final report on phase 1, 4:4326 (PB-277877) 

National environmental/energy workforce assessment. Utah. Final 
report on phase 1, 4:4327 (PB-277878) 

National environmental/energy workforce assessment. Vermont. 
Final report on phase 1, 4:4328 (PB-277879) 

National environmental/energy workforce assessment. Virginia. 
Final report on phase 1, 4:4329 (PB-277880) 

National environmental/energy workforce assessment. 
Washington. Final report on phase 1, 4:4330 (PB-277881) 

National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 

National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 

National environmental/energy workforce assessment. Wyoming. 
Final report on phase 1, 4:4333 (PB-277884) 

National environmental/energy workforce assessment. District of 
Columbia. Final report on phase 1, 4:4334 (PB-277885) 

National environmental/energy workforce assessment. Puerto 
Rico. Final report on phase 1, 4:4335 (PB-277886) 
National environmental/energy workforce assessment. 

Final report on phase 1, 4:4336 (PB-277889) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4337 (PB-277890) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4339 (PB-277892) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4340 (PB-277893) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4341 (PB-277894) 

National environmental/energy workforce assessment. 
VII. Final report on phase 1, 4:4342 (PB-277895) 

National environmental/energy workforce assessment. 
VIIL. Final report on phase 1, 4:4343 (PB-277896) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4344 (PB-277897) 

National environmental/energy workforce assessment. 
Final report on phase 1, 4:4345 (PB-277898) 

National environmental/energy workforce assessment. national 
summary. Volume Two: Iowa-Nebraska. Final report on phase 
1, 4:4347 (PB-277901) 

National environmental/energy workforce assessment. national 
summary. Volume Three: Nevada-South Carolina. Final report 
on phase 1, 4:4348 (PB-277902) 

WATER POLLUTION CONTROL 

Trace organics variation across the wastewater treatment system 
of a Class-B refinery and estimate of removal of refractory 
organics by add-on mixed-media filtration and granular 
activated carbon at pilot scale, 4:4441 (ANL/WR-78-2) 

WATER QUALITY/CHARGES 

Water quality assessment: a screening method for nondesignated 

208 areas, 4:4442 (PB-277161) 


Region I. 
Region II. 
Region IV. 
Region V. 
Region VI. 
Region 
Region 
Region IX. 


Region X. 
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WATER RESOURCES/REGIONAL ANALYSIS 
Technology overview: Pacific Northwest energy-related regional 
studies, 4:4457 (PNL-2500(Pt.5)) 
WATER VAPOR 
See also FOG 
WATER VAPOR/PHYSICAL PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
WATER VAPOR/THERMODYNAMIC PROPERTIES 
Brine-steam properties computer program for geothermal energy 
calculations, 4:2989 (UCRL-52495) 
WATERFLOODING/DEMONSTRATION PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
WAVE ENERGY CONVERTERS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Wind driven generator (Patent), 4:3019 
WAVE PROPAGATION/COMPUTER CALCULATIONS 
Study of nonlinear effects on one-dimensional earthquake 
response. Final report, 4:4543 (EPRI-NP-865) 
WAVEGUIDES/EPITAXY 
Method of production of a heterostructure semiconductor 
waveguide configuration, 4:4665 
WAVEGUIDES/PRODUCTION 
Method of production of a heterostructure semiconductor 
waveguide configuration, 4:4665 
WAVES (SHOCK) 
See SHOCK WAVES 
WAVES (TRAVELLING) 
See TRAVELLING WAVES 
WEAK NEUTRAL CURRENTS/RESCATTERING 
Higher-order effects in Fermi-type charged current theory of 
weak interactions: semi-leptonic neutral currents (Convergent 
field theory, perturbation expansion), 4:4620 
WEATHER/FORECASTING 
Ocean-atmosphere feedback mechanisms and climatic change 
(Weather forecasting based on available 80-year data), 4:4270 
(COO-1340-61) 
What can we say about future trends in our climate, 4:4276 
WEATHER/VARIATIONS 
Postulated weather modification effects of large energy releases 
(Environmental effects of thermal power production), 4:4381 
(PNL-2500(Pt.3)) 
WEIGHING 
See BALANCES 
WELDED JOINTS/FRACTURE PROPERTIES 
Development of welding technique for longitudinal welded large- 
diameter pipe production, 4:4099 
WELDED JOINTS/INSPECTION 
Austenitic stainless steel weld inspection, 4:3907 (HEDL-SA-1497) 
WELDED JOINTS/QUALITY CONTROL 
Magnetic quality control of ring joints of main oil and gas 
pipelines, 4:2481 
WELDED JOINTS/STRESS ANALYSIS 
Fusion welding of irradiated AISI 304L stainless steel tubings, 
4:3906 (CONF-780834-4) 
WELDING 
(All endothermic processes for material joining.) 
WELDING/TEMPERATURE EFFECTS 
Features of the thermal cycle when underwater welds are made in 
mild steel, 4:3910 
WELDS 
See WELDED JOINTS 
WELL DRILLING/DRILLING FLUIDS 
Effect of drilling solution properties on the state of a productive 
seam’'s facing zone, 4:2427 
WELL DRILLING/RESEARCH PROGRAMS 
Contracts and grants for cooperative research on enhanced oil and 
gas recovery and improved drilling methods. Quarter progress 
review No. 14, ending March 31, 1978, 4:2398 (BERC-78/2) 
WELL LOGGING 
See also NUCLEAR MAGNETIC LOGGING 
SONIC LOGGING 
WELL LOGGING/DATA ANALYSIS 
F-O-m cross plot: a new approach for detecting natural fractures 
in complex reservoir rocks by well log analysis, 4:2379 
Some practical applications to improve formation evaluation of 
ro age in the MacKenzie Delta (Cation exchange capacity), 
4:2378 
WELL LOGGING/EQUIPMENT 
Evaluation of seals for a geothermal logging tool, 4:2993 (SAND- 
78-0423C) 
WELL LOGGING/MEASURING INSTRUMENTS 
Review of the Drilling R and D Program at Sandia, 4:3004 
(SAND-78-0704C) 
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WELL LOGGING/MEETINGS 
Transactions of the SPWLA nineteenth annual logging 
symposium, 4:4260 
WELL LOGGING/MICROELECTRONIC CIRCUITS 
High-temperature electronics workshop: progress in the 
development of microelectronics for the 500°C environment, 
4:2991 (LA-7409-C) 
WELL LOGGING/TELEMETRY 
Raytheon downhole information system. Electromagnetic 
borehole measurements while drilling system. Final report, 
4:3001 (COO-2816-2) 
WELLS 
See also GEOTHERMAL WELLS 
INJECTION WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WELLS/TEMPERATURE MEASUREMENT 
Temperature measurement in a well shaft during circulation of 
fluids in it, 4:4102 
WEST VIRGINIA/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. West 
Virginia. Final report on phase 1, 4:4331 (PB-277882) 
WESTERN REGION/ENERGY SOURCE DEVELOPMENT 


National environmental/energy workforce assessment. Region IX. 


Final report on phase 1, 4:4344 (PB-277897) 
WIGGLER MAGNETS/MAGNETIC FIELDS 
Wigglers for the National Synchrotron Light Source, 4:4212 
(BNL-24548) 
WIGGLER MAGNETS/OPTICAL PROPERTIES 
Wigglers for the National Synchrotron Light Source, 4:4212 
(BNL-24548) 
WIND 
See also TORNADOES 
WIND/ENVIRONMENTAL EFFECTS 
Dependence of deposition velocity on distance downwind of a 
point source of atmospheric contamination, 4:4366 (PNL- 
2500(Pt.3)) 
Offsite plutonium resuspension near Hanford (?*°Pu), 4:4395 
(PNL-2500(Pt.3)) 
Wind resuspension experiments, 4:4373 (PNL-2500(Pt.3)) 
WIND/PARTICLE RESUSPENSION 
Wind resuspension experiments, 4:4373 (PNL-2500(Pt.3)) 
WIND/RADIOASSAY 
Status and quality of radiation measurements. food and human 
urine. Preliminary report 1972-75, 4:4435 (PB-276816) 
WIND/TIME-SERIES ANALYSIS 
ree components analysis of vector wind measurements, 


4:3014 
WIND POWER/AVAILABILITY 
Meteorological field project at the wind energy test site 
Kalkugnen, Sweden, 4:3013 (UUIM-51) 
WIND POWER/ECONOMIC ANALYSIS 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
WIND POWER/MONITORING 
Meteorological field project at the wind energy test site 
Kalkugnen, Sweden, 4:3013 (UUIM-51) 
WIND POWER/TECHNOLOGY ASSESSMENT 
Solar energy research and development: program balance. Annex, 
Volume II, 4:2718 (HCP/M2693-02) 
WIND POWER PLANTS/DESIGN 
Small horizontal-axis wind turbine feeding power into the utility 
grid, 4:3016 (CONF-7710136-) 
WIND POWER PLANTS/SPECIFICATIONS 
230 kW-wind energy converter with vertical rotation axis at the 
Magdalen Islands (Canada), 4:3017 
WIND POWER PLANTS/TECHNOLOGY ASSESSMENT 
Utilizable energy from wind and sun, 4:2850 
WIND TURBINES 
AEROSOLEC-type power plant (System of solar cells, wind 
generators, storage batteries, and primary batteries), 4:2765 
(CONF-760374-) 
Electric power generator using sun and wind, 4:3018 
WIND TURBINES/AERODYNAMICS 
Airfoil data for use of wind-turbine designers, 4:3015 (CONF- 
7710136-) 
WIND TURBINES/THERMAL ENERGY STORAGE 
EQUIPMENT 
Wind driven generator (Patent), 4:3019 
WINDOWS/SPECTRALLY SELECTIVE SURFACES 
Geometrical spectral selective window, 4:2929 (CONF-760374-) 
WINSTON COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 
WISCONSIN/AERIAL SURVEYING 
Aerial gamma ray and magnetic survey: Eau Claire Quadrangle, 
Wisconsin/Minnesota. Final report, 4:2569 (GJBX- 
26(78)(Vol.2A)(EC)) 


X RADIATION/BIOLOGICAL RADIATION EFFECTS 


Aerial gamma ray and magnetic survey: Green Bay Quadrangle, 
Wisconsin. Final report, 4:2570 (GIBX.26(78)(Vol, 2A)(GB)) 
Aerial gamma ray and magnetic survey: Rice Lake Quadrangle, 
Wisconsin. Final report, 4:2571 (GJBX-26(78)(Vol.2A)(RL)) 
Aerial gamma ray and magnetic survey: Iron River Quadrangle, 
Michigan/Wisconsin. Final report, 4:2568 (GJBX- 
50(78XV ol. 2A)(IR)) 
WISCONSIN/ENERGY SOURCE DEVELOPMENT 
National environmental/energy workforce assessment. Wisconsin. 
Final report on phase 1, 4:4332 (PB-277883) 
WISCONSIN/GEOCHEMICAL SURVEYS 
National uranium resource evaluation program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Rice Lake NTMS Quadrangle, Wisconsin. Uranium 
resource evaluation project, 4:2563 (K/UR-104) 
WOOD/ AVAILABILITY 
Near-term potential of wood as a fuel, 4:2827 (HCP/T4101-02) 
WOOD/COMBUSTION KINETICS 
Investigation of the rate of combustion of wood residue fuel. 
Technical progress report No. 1, April 1, 1976-June 30, 1977, 
4:2699 (RLO-2227-T22-2) 
WOOD/CRUSHING 
Effects of temperature on the energy-absorbing characteristics of 
redwood (For plutonium air transportable package), 4:4091 
(NUREG/CR-0322) 
WOOD/DECOMPOSITION 
Analysis of populations of boring and fouling organisms in the 
vicinity of the Oyster Creek Nuclear Generating Station. 
Quarterly report, December 1, 1977-February 28, 1978, 4:4452 
(NUREG/CR-0223) 
WOOD/DELIGNIFICATION 
Bioconversion of plant biomass to ethanol. Annual report and 
revised research plan, January 1977-January 1978, 4:2695 (COO- 
4147-4) 
WOOD/ENERGY CONVERSION 
Near-term potential of wood as a fuel, 4:2827 (HCP/T4101-02) 
WOOD/ENZYMATIC HYDROLYSIS 
Bioconversion of plant biomass to ethanol. Annual report and 
revised research plan, January 1977-January 1978, 4:2695 (COO- 
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